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Write the Specificatio
.- of your perfect iron

and compgreit with anAnfex

oo 19 f?

MODEL X25 Soldering lron 220-240
or 100-120 Volts. The leakage current
of the NEW X255 only a few micro
> amps and cannot harm the most
delicate equipment even when soldered
‘live”. Tested at 1500v. A.C. This 25
watt iron with its truly remarkable
heat-capacity will easily “out-solder”
any conventionally made 40 and 60
watt soldering irons, due to its
unique construction advantdges.
Fitted long life iron-coated bit 1/8.
2 other bits available 3/32" and 3/16"".
Totally enclosed element. Ceramic and
steel shatt. Bits do not "freeze” and
can easily be removed. PRICE £2-05
(rec. retail) P & P 10p Suitable for
production work and as a general
Purpose iromn,

MODEL CCN

220 volts or 240 volts. The 15 watt miniature
model CCN also has negliqible leakage. Test voltage 4000v.
A.C. Totally enclosed element in ceramic shaft. Fitted long-
life iron-coated bit 3/32"", 4 other bits available 1/8", 3/16"
1/4" and 3/64" including Heat Shield. PRICE £2-48 (rec.
retail) P & P 10p.

—— B 4&:‘;4.“ wan ™ B

MODEL C Miniature 15 watt soldering iron fitted 3/32"
iron-coated bit. Many other bits avdilable from 3/64", to
3/16"". Voltages 240, 220, 110, 50 or 24. PRICE £2-05 (rec.

retail) P & P 10p
TP ~ -
e

MODEL MLX KIT

Battery operated 12v.

25 watt iron fitted with

15" lead and 2 heavy clips

for connection to car battery.
Packed in strong plastic wallet
and with booklet “"How to
Solder"".

PRICE £2-54 (rec, retail)

P &P 12p.

MODEL G 18 watt miniature iron, fitted
with fong-life iron-coated bit 3/32"". Voltage
240, 220 or 110, PRICE £2-26 (rec. retail)
P & P 10p

“o.
A e

. precision
MODEL SK.2 KIT (AXNXTXERX) soldering kit
Contains 15 watt miniature

iron fitted with 3/16" bit, 2

“How 10 Solder” booklet.
PRICE £3-25 (rec. retail}
P & P 10p.

,//" ) chromium plated strong steel spring. it
T e ‘\ L /, 1s suitable for all models and replaces all
,.::—;““ = previous stands, The two sponges at

(e

the side which are easily
replaceable, serve to keep

¥

# e -

2 [

i =
spare bits 5/32"" and 3/32" K A ‘;y ST3 Stand — This stand is made from
heat sink solder and é = /a\ high grade insulation material with o

e MODEL SK.1 KIT the soldering bits clean.
ey Contains 15 watt miniature iron Spare bits can be
=Z= ¥ fitted with 3/16" bit, 2 spare accommodated as shown

bits 5/32'" and 3/32", heat on the illustration.
sink , solder, stand and PRICE: £1-00 (rec.

“How to Solder”” retail) P & P 10p.
booklet.
. PRICE £3-48 (rec. retail)
k P &P 12p. ALL PRICES include VAT at 10% J
- W W T S S S - P S S S P S
| enclose cheque/P.0./Cash

l:] Please send the following: (Giro No. 258 1000)
l From radio or electrical dealers, NAME I
l car accessory shops or in case of l

difficulty direct from: ADDRESS

| ANTEX LTD. FREEPOST

D Please send the PLYMOUTH PL1 1BR

ANTE X colour catalogue {no stamp required) Tel 0752 67377, PE2 ,
-—
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CONSTRUCTIONAL PROJECTS

100W INVERTER/CHARGER by R. Verrill
Maintains essential services in the home

STAGE LIGHTING DIMMER by R. Liffen
The author replies to points raised by readers .

P.E. SOUND SYNTHESISER—13 by G. D. Shaw
This concluding article deals with the keyboard frame and final tuning

AUTO CHARGER-REGULATOR by J. R. Watkinson
Convert your vehicle to solid state charging control and improve efficiency

AUDIO/VISUAL THERMOMETER by M. Plant
A preset temperature sensing device that has many applications

AUDIO MILLIVOLTMETER by J. N. Watt
Measures alternating voltages down to TmV at frequencies from 30Hz to 50kHz

GENERAL FEATURES

INGENUIfY UNLIMITED
Touch Volume Control—Electronic Doorbell

P.E. RONDO QUADRAPHONIC SOUND SYSTEM—6 by R. A. Cole
Pick-ups and turntables for quadraphonics

NEWS AND COMMENT
EDITORIAL—Conservation

SPACEWATCH by Frank W. Hyde
The French Approach—The Japanese Approach

MARKET PLACE

A look at a cassette tape library, electronic organ kit, and a new i.c. audio amplifier

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

READOUT
Quadraphonic sound controversy

Our March issue will be published on Friday, February 8, 1974

132

142

151

156

164

168

141, 166

146

131

145

150 -

167

178

© IPC Magazines Limited 1974, Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. Allreasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, to any part of the world, £2:65.

Imernational Giro facilities Account No. 5122007, Please state reason for payment, ‘‘message to payee''.

Practical Electronics February 1974

105



"SLO-SYN” 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type $815. These
fine motors are
easily reversed,
starting and stop-
ping in less than 5°
without electrical
or mechanical
braking. Simple
relay circuit can
be applied to give DC., to winding for a maximum
holding torque of 3000z/in with 35v at 0-35 amps
through winding. For AC. (synchronous) operation at
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING.
Holding torque at 50 steps per second—100 oz/in. Can
be wired to give 100 or 200 steps per revolution witn
accuracy of 0:1° per step non-cumulative. Torque
characteristics can be modified by simple R.C.
circuits. Dimensions: dia. 4”, body length 431", spindle
length 24”7 x %" dia. Weight 64 Ibs. BRAND NEW in
maker's packing. Offered at less than + maker's price
OUR PRICE ONLY £15

MAINS SOLENOID by MAGNETIC
DEVICES LTD.

A beautifully constructed solenoid at half normal
price. A 2-sided bracket is incorporated for vertical
or horizontal mounting. Size: 2 x 147 x 14”. Pull Is
approximately 2Ibs., plunger travel 11”. Fixing eye
takes up to +” bolt, plunger non-captive. NEW in
original maker's boxes. £1-20. P. & P. 20p. Large num-
ber available, special price for quantity.

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
(concurrent with time setting) 15 x 1min
divisions, approximately 1” between
divisions. Panel mounting with chrome
bezel 31" dia. £1-40. 15p P. & P.

MAINS
SOLENOID

This little wunit gives
vertical I1ft of approxi-
mately = through
hinged el bow".
Bracket incorporates 2 fixing screws. Length of arm,
24", 240V AC. Pull at coil is approximately tlb. £1.
FREE P. & P. Special quotes for quantities.

SOLENOIDS
by WESTOOL

240AC type MMS6.
3lb. pull, 23" x 1" x
137, Travel 1”7. 80p.
each. P. & P. 10p. ’
240AC type MM4, 21b. pull,
147 x 13”7 x 1”7, Travel 3" 70p
each. P. & P. 10p. Quantity
discounts: 10-50 10%, 50 up-
wards 25%.

OPEN FRAME
shaded pole
GEARED MOTORS

(Dural gear  case)

240 AC., 28rpm. NEW

HIGH TORQUE,approx.

overall size: 34" x 34" x

23" 4 spindle " dia. as illustrated. £2-70. P. & P. 30p.
Similar to above, 19rpm. £2:70. P. & P. 30p.

110rpm with pressed steel gear case (similar to above
but slightly smaller). £2-70, P. & P. 30p.

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

impedance approx. 2002, output 60 or 80 DB at 1 Kc.
As used In deaf aids, bugging devices, etc. Size (60
DB) 7/32” x 5/32” x 4”; (80 DB) 3" x 5/32” x {". Ex-
equipment, all tested. £1-20 each. P. & P. FREE,

NORPLEX

The famous American fibre-glass copper-clad
laminate. Finest quality with woven glass base of
Epoxy-resin. Excellent Mech. and Elec. conductive
properties. Heat resistant, ideal for P.C.'s etc. THIS
IS A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LAST! Sizes: 127 x 127; 24” x 12”;
24” x 24”; FULL SHEET 43” x 37” (11 sq. ft.). Single-
sided Copper with thickness of 1/32”, 3/64”, 3/32".
Also double-sided 1/327, 1/16", 3/32”. £1 per sq. ft.
Cut sizes (1-10 sq. ft.) 25p. P. & P. Full Sheet £8 each.
Carr. £1 for 1st sheet plus 25p each additional sheet.

SILVANIA
) MAGNETIC SWITCH

| Now complete with reference magnet!

A magnetically activated switch, vacuum
sealed in a glass envelope. Silver contacts,
normally closed. Rated 3amp at 120v. 14amp
at 240v.” Size: (approx.) 1+&” long x {“ dia.
Ideal for burglar alarms, security systems
etc., and wherever non-mechanlcal switching
is required. 10 for £2-10; P. & P. 15p. 50 for
£8; 100 for £16-50. FREE P. & P. over 10.

AMPEX 7-5v. D.C. MOTOR

This is an ultra precision tape
P motor designed for use in the
1 AMPEX model AG20 portable
[ recorder, Torque 450GM/CM.
Stall load at 500ma. ODraws
60ma on run. 600rpm + speed
adjustment. Internal AF/RF
suppression, 1”7 dia. x 17
spindle, motor 3” dia. x 1§".
Original cost £16:50. OUR
PRICE £3:30. P. & P. 25p.
Large guantities available
{special quotations}. Mu-metal
enclosure available 75p each.
FREEP. & P,

T |

&u(-

ALL PRICES NOW INCLUDE
V.A.T. UNLESS OTHERWISE
STATED

All items are NEW and UNUSED. Postal
or carriage charges are for Gt. Britain only.
We welcome orders from established
companies, educational depts., etc. All
orders under £2:50 C.W.O. please.
Company orders under £2 50, surcharge
60p unless C.W.O.

ELECTRO-TECH components L.

315/317, EDGWARE ROAD,
LONDON, w2

Tel : 01-723 5667 01-402 5580

Phoenix Electronics (Portsmouthl Ltd.

139 — 141 Havant Road,
Drayton, Portsmouth, Hants.

PROFESSIONAL QUALITY
SOLDERING FOR EVERYONE!
We are official distributors for

Adcola and Weller soldering
equipment
Weller ‘Marksman mains
pencits:
SP25D 25W iron £2-00
afde: SP25DK lron kit. boxed
with tips. solder. etc. £2-58
AN Adcola Invader mains
pencils:
Full member of AFDEC—the industry s association of fran- b\?“ﬁ r23WEx”2zl:t solder- £2-00
chised electronic componentdistributors. ine euns p
NOW-—you can get the same service and range of products 82%090 - sk

normally available to industrial customers.

Brand new devices from the industry leaders in component heat gun. mains voit-

. £5-40
manufacture—Ilarge stocks onour shelves. age -
Our prices includg VAT at the current rate—and carriage on all BZOODPKh Soldering tgun
o Tor oot | Spanner brush solder
end for our catalogue and price liet—we Il mail that to you free. e?cA B emart. earny-
too in case £6:50
Adcolasolderand brasid‘
60/40  Solder BS441
Please send your catalogue — free! resin-cored 22 5w g
30ft approx £0+12

Type AB Desoldering

braid £0-80
We also carry extended ranges
of soldering and desoldering
equipment, spares. tips, etc
For the real professional, ask
for our industrial ranges of tem-
perature-controlled irons. low-
voltage equipment. etc

NAME oo
Address ....
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SUPPLIERS OF

Telephone E A CrossHatch
Corner Generator £3-85 }a

OMPLETE TELEPHONES A complete kit of parts including Printed

Circuit Board. A four position switch gives
NORMALT.-Y‘OUSEHOLD X-hatch, Dots, Vertical or Horizontal lines.

Ir)(egrated Circuit design for easy construc-
tion and reliability. A projectin the Sep. '72
edition of Television.
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EX G.P.O. ﬂnlygl.ogp

TELEPHONE DIALS

Standard Post Office type. Guaranteed in
working order

Onty 27 ]/z PPOST & PACKING 164p
i L i

Tested and
Guaranteed
Paks

»\\\\\tk

P. &P
45p each

AT

N

Electronic Transistor
Ignition

Now in kit form, we offer this "‘up-to-the-
minute'’ electronic ignition system. Simple
to make, full instructions supplied with these
outstanding features: Transistor and con-
ventional switchability, burglar proof lock-up
and automatic alarm, negative and positive
compatibility. This project was a'’star’' feature
in the September 1973 edition of "Electronics
Today International’’ magazine. Our kit is
recommended by the ET| magazine.

£6-60,

&
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Complete kitincl. V.A.T.,

7 /
‘/ / . P. & P. 1lp.
(10 o) et e diodes S5p Ready built & tested unit £9-90 inc. V.A.T. JN
d b | 2
B8I Reed Switches, | long }~ - vy — s - \
10 dia. Highspeed P.O. type SSP / 7 - e \\\\ %
[:1,] Mixed Capacitors. Approx. //
200 quantity, counted by weight SSP ' a s .
Post & packing |5p.

—

Tested & Guaranteed

H4 2850 Mixed Resistors. Approx.
quantity counted by weight

55p

i Hé63 2N3055 Type NPN Sil. power
hoatisloackinallSex 4 transistors.Below spec.devices ssp
H3S Mixed Diodes, Germ. Gold Hé5 40361 Type NPN 5il.
i bonded‘; ed“- Marked and SSP 4(ransiszors TO-5 can comp. ssp
nmarke: to H66
) 5 Heés 40362. Type PNP Sil. transistors
He 30 ilh:rztslieliacdo:r;lnasr:::o:;pes SSP 4 TO-5 can comp. to H65
HI9 Integrated circuits 4 gates 55 untESted. unma[ked .
BMC 962, 2 flip flops BMC 945 3P \ H67 |0 35Ie9f(‘l Channel FET's plastic SSP
cas ype.
H41 2 BDI31/BDI132 Complemen- 55 \\ ry
cary Plastic Transistors [ \

\YOver 1000000
Transistors

(T Unmarked
Untested Paks

8C107/8/9, BC168/9, etc.

ALL AT 500 for £€3-30, |,000 for £3-50, 10,000
for £44, P. & P. |lp per 1,000.

Please state Audio NPN or Audio PNP when
ordering.

Our very popular 4p Transistors

TYPE '*A” PNP Silicon Alloy, TO-5 can.
TYPE "B’ PNP Silicon, plastic encapsulation.
TYPE “E" PNP Germanium AF or RF

TYPE ™
TYPE ‘G’ NPN Silicon,
range.

TYPE "H"
range

8 ntuvs FOR f"lﬂp PNP 271p.

fiers | amp. plastic. Mixed
volts

§
§ . Z
B1 §0 Germanium Transistors \ mn Stock ‘
PNP, AF and R SSP \ We hold advery large :'ange of fully marked,
. R tested an guaranteed transistors., power
Bés |50 ﬁgrmalnlum Diodes SSP \ transistors, diodes and rectifiers at very
B84 100 S:" & a; ZDEDO P § keen prices. Please send for free catalogue.
ilicon Diodes -7 glass 5 . B .
cawy.co R oxsi 5% N Silicon Planar Plastic Transistors |
s8¢ 100 ISI:J‘le(;n?ﬂslwﬂ.émzl;‘;;es 55p § Unmarked, untested factory clearance. A /
. N \ random sampling showed these to be of %
H16 |5 Experimenters’ Pak of 55p B remarkably high qualicy. Z
Integrated Circuits. Data ] Audio PNP, similar to ZTX500, 2N3702/3, =z
supplied \ BCY70, etc. =
H20 20 BY126/7 Type Silicon Recti- SSP % Audio NPN, similar to ZTX300, 2N3708/9, /
=

Power Transistors, PNP,
Germ. NPN Silicon TO-3
Can

Make a rev counter

for your car
The "TACHO BLOCK''. This encapsulated
block will turn any 0-lmA meter into a

linear and accurate
»
£| mp each

H34 |5

55p

\

T

i

F'* NPN Silicon plastic encapsulation.
similar ZTX300

similar  ZTX500

PNP Silicon,

rev. counter for
any car with
normal coil
ignition system.

=
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Plastic Power

Transistors
NOW IN
TWO

RANGES

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quantity to all
pares of the world and we are proud to offer
them under our Tested and Guaranteed

terms.
Range | VCE Min. I5 HFE Min. I5

1-12 13-25 26-50
40 watt 22p 20p 18p
90 watt 26ip 24ip 22p
Range 2 VCE Min. 40 HFE Min. 40

1-12 13-25 26-50
40 watt 33p 3lp 19p
30 watt 3IBip 36ip 33p

Complementary pairs matched for gain at
3 amps. llp extra per pair. Please state
NPN or PNP on order.

LM380 AUDIO I.C, asfeatured in Practical
Wireless December issue. Complete -with
application data, £1*10.

INTEGRATED CIRCUITS, We stock a
large range of 1.C.s at very competitive prices
(from llp each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available.
This fantastically detailed conversion cal-
culator carries  thousands of classified
references between metric and British (and
U.5.A) measurements of length, area,
volume, liquid measure, weights, etc.
Pocket Size, 15p, Wall Chart, IBp.

LOW COST DUAL IN LINE I.C.
SOCKETS

i 4 pin type at 16{p each
16 pin type at 1Bp eath

Now new low
profile type.

BOOKS

We have a large selection of Reference and
Technical Books in stock, details are in our
fatest catalogue, send for it TODAY using
the coupon below.

N.B.—Books are void of V.A,T,

L

Our famous P1Pak

is still leading in value

Full of Short Lead Semiconductors and
Electronic Components, approx. 170. We
guarantee ac least 30 really high quafity
factory marked Transistors PNP and NPN,
and a host of Diodes and Rectifiers mounted
on Printed Circuit Panels. identification Chart
supplied to give some information on the

Transistors. 55

Ilp P. & P. on this Pak.

Please ask for Pak P1.only

MINIMUM  ORDER 55p. CA5H WITH
ORDER PLEASE. Add 11p post and packing
per order. OVERSEAS ADD EXTRA FOR
POSTAGE.

X ==
iss-——————r——>

Dept, A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.

/
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RST

VALVE MAIL ORDER CO.

16a WELLFIELD ROAD, LONDON SWIi6 28BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage ! p per transistor, over ten post free

INTEGRATED CIRCUITS 5p + |

p each added

2N2369A
2N2444
2N2613
2N2646
2N 2904
2N2904A
2N2908
2N2907
2N2924
2N2925
2N 2926
2N3054
2N3055
2N8702
2N3705
2N3706
9N3707

AFZ11

£p
017
0-35
0-88
0-50
0-60
0-26
0-20
0-06
012
0-16
018
0-23
0-40
0-25
0-30
0-26
0-28
0-16
0-30
0-10
012
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AFZ]2
ABY26
ABY27
ABY28
ASY29
ABY36
ABY50
ABY51
ABYs53
ABY50
ABY62
ABY66
ABZ21

B8Y95
BT102/500
076

BTY42
BTY79/100R

BTY79/400R
1

BY100
BY126
BY127
BY182
BY213

2p £p

180 | BYZ10  0-45
0-26 | BYZ11  0.40
0-30 | BYZI2  0-40
0-26 { BYZ13  0-35
0-80 | BYZ15 128

Z16  0-80
BYZ88C3V3

QAZ209
0AZ210
0AZ211
0AZ222
0AZ223
0AZ224

BZY88C3V3
0-10

Cl11
CRB1/05

0-55
0-30
0-45
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0-50
0.12
0-12 | 04202

v60/201
.08 | V60/201P
10 | XAlol
25 | XA102
.80 | XA151
50 | XA152
XAl61
XA162
XB101
XB102
XB103
XB113
XBI121
ZR24

0A211

0AZ200
0AZ201
0AZ202
110 | 0AZ203
015 | 0AZ204
014 OAZ205
0-15 | 0AZ206
0-85 | 0AZ207
0-25 | OAZ20R

0-92

045
0-45
0-40

ip
0.40
0-40
0-40
0-45
048
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2E88BE253

P00 PP0000000000
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sooono000

0-35
0-30
0-43 |
0-68

2p
28170 0-10
Z8271 0-18
ZT21 0-25
ZT43 0-25
ZTX107 ©18
ZTX108 010
ZTX300 0-14
ZTX304 024
ZTX500 016
ZTX503 ¢-18
ZTX631 025
INTEGRATED
CIRCUITS
7400 0-20
7401 0-20
7402 020
7403 0-20
7404 0-20
7405 0-20
7406 0-40
7407 0-40
7408 0-26
7409 0-33
7410 0-20
7411 0-23
7412 028
7413 0-30
7416 0-30
7417 0-30
7420 0-20
7422 0-28
7423 0-40
7425 0-37
7427 0-37
7428 0-48
7430 0-20
7432 0-37
7433 0-43
7437 0-48
7438 0-43
7440 0-20
7441AN 085
7442 0-86
7460 0-20
7451 0-20
7453 0-20
7454 0-20
7460 0-20
7470 0-83
7472 0-38
7473 044
7474 048
7475 0-68
7476 0-46
7480 0:80
7482 0-87
7483 1-20
7484 1-00
7486 0-50
7490 075
741AN 1-10
7492 075
7493 076
7494 0-88
7495 0-86
7496 1-00
7497 4.32
74100 2-16
74107 0-51
74110 0-67
74111 0-86
74118 1-00
74119 162
74121 0-87
74122 0-80
74123 1.44
74141 1-00
74145 1-44
74150 2:30
74151 1-16
74154 230
74156 1.18
74156 116
74157 1-09
74170 2:88
74174 1-80
74175 1.29
74176 1-44
74190 2-30
74191 2-30
74192 2:30
74193 230
74194 1.72
74195 1.44
74196 1.88
74197 1-58
74198 8-18
74199 288
Plug in sockets
—Ilow profile
14 pin DIL
-15
16 pin DIL
017

Valves, Tubes and Transistors « Closed Sat. i p.m.-3 p.m.
Terms C.W.O. only « Tel. 01-677 2424-7
All orders subject to V.A.T. at 10% rate. This must be added to

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.

the total order including postage.
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ALL PRICES INCLUDE V.AT.

SPEAKER BARGAINS £
EMI13in x 8in 3, 8 or 15 chm
Plain
With Co-Axial Tweeter
Twin Tweeter
Type 350, 8 ohm, 20W
6}In, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in x bin, C/Mag. 5W
8in x 5in, Dual cone 8 ohm,

10w
ELAC 8in 8 ohm Dual cone

GOODMANS 64in 8 chin Dual
cone
FANE, 7in x 4in, 3 or 8 ohm
8in Dual cone 8 ohm
CELESTION 8in, 15 ohm
ADASTRA 10in, 8 or 15 ohm,
10W
BAKER GROUP 25 12in, 8 or
15 ohm, 256W
P.&P.
5in, 8 ohm, 5W C/Mag.
2¢in, 8 ohm or 64 chm
P.&P.

TWEETER AND CROSSOVER
EMI 3}in, 3 or 8 ohm C/Mag. 1.00
Cone Tweeter 8 or 15 ohm, 10W 1.80
Cone Tweeter 8 ohm, 3W

+00
Horn Tweeter 8 chm, 20W 3-50

Dome Tweeter 8 ohm, 30W
(‘rossovers CN23 (3 ohm}, CN28
(8 ohm), CN216 (16 ohm)
P. & P.

KIT FORM CABINETS, TEAK
VENEER. 12in x 12inx 6in with 8in,
8in x bin or 6%in and 3}in
cutout
17in x 10in x Yin with 8in or

13in x 8in cutout
18in x 1lin x %in with 13in x
8in cutout for EMI 350
P. & P. each

MICROPHONES

CM20 Crystal Hand

CM70 Planet stick metal,
switch crystal

DM160 Dynamic uni-dir, ball

metal
UD130 50K /600 ohin, uni-dir,
ball metal

TW206 5.
CONDENSER MIKE 600 ohm,
uni-dir 7
Cassette Stick Mike with R.
Control onjoff awitch (25
and 3-5mm J/Ply)

SOLDERING IRONS
ANTEX CN240 15W
8K1 Kit (15 watt iron, 2

spare Bib, etc.)
X25 25W (low leakage)
P.&P

s88&

CARTRIDGES

ACOS8 GP91/28C or GP91/38C
Btereo comp
GP93/1 8tereo crystal
GP94/1 Btereo cryatal
GP85/1
GP96/1
GP101

SONOTONE 9THAC Btereo
ceramle, diam
19-T1 Btereo crystal

BSR SC5M 8tereo ceramic
SX5H 8tereo crystal
8X5M Btereo crystal
X5H Mono/stereo
X5M Mono/stereo

GOLDRING G800
G850

P.&P.
STYLI FOR ABOVE
Sapphire 86p D. Diamond
GOLDRING (800/G850

g& CoODPPDDD
o SoaGmooo

BATTERY ELIMINATORS
240V input 6, 75 or 9 300mA
12V d.c. Input (fits in car lighter

2-20

socket) 6, 7-5 or 9 d.c. output
at 300mA
P.&P.

TAPES S8tnd LP
5in 46p 55p

56p 86p

7in 86p
P. & P.1-3 each
4 or more lot

86p

55p

Cansette Head Cleaner
P. & P. 1-5 each
6-10 lot

11-20 post free

PLASTIC LIBRARY CASES tor
5in Reels
53in Reels

7in Reels
CASSETTE CASES
P. & P. 1-3 each 5p; 4 or more

BIB ACCESSORIES

Tape Editing Kit, Ref. 23
Recording Tape Splicer, Ref. 20
Cassette Tape, Editing, Ref. 24
Cassette S8alvage Kit, Ref. 29
12'a Cassette Case, Ref. 34
8tylus Balance, Ref. 32A

8pirit Level, Ref. 46

Hi-Fi 8tereo Teat Cassette
Groove-Kleen Record Cleaner

Do o
=D RO O e O
COOOMOOOND

SPECIAL OFFER
BUSH Stereo System with independ-
ent Volume, Bass. and Treble controls
on each Speaker for optimum repro-
duction. Using Garrard 2025TC Auto
Change Deck in deluxe teak plinth
and cover. Today's Value £49-50.
OUR PRICE £27:50 + £1-50 P, & P,
12 montha' Guarantee by the Maker.
THIS I8 A BARGAIN NOT TO
BE MISSED!

Send 25p lor COMPLETE CATALOGUE, refundable upon frst order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED

Riversdale Electronics

Mail Order Department PE/2
P.O. Box 470, Manchester M60 4BU
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE]! Think of
the year 1984 and what might be produced then—now get the
fantastic ASTRAD (7 and SEE for yourself that the incradible
Russians have done jt all NOW!1 It's the radio perfectionist’s
dream come truel THIS ONE SUPERSEDES ALL EARLIER
MODELS!It will probably make your present radio seem like
a “crystal se?”! Complete with optional battery eliminator for
both battery and mains usel We're almost giving them away at
only £18-50—a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value with
£80 radios! *Send quickly, test on mail order 7 day approval
from receipt of goods, refund if not delighted. Or call. Yolume
controlled from a whisper to a roar that would fill a hall! Much wider
band spread for absolute “pinpoint” station selection! Plus
“MAGIC EYE"” tuning level indicator for ultra perfect tuning
sensitivity! Yes. the Russians have surpassed themselves, proving
again their fantastic abllity in the field of electronicsand brilliantly
reflecting their advanced micro-circuitry techniques in the field of
spaceship and satellite communications. Yes, EVERY WAVE.
BAND 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 dayincluding all normal
transmissions. VHF: FM;USW, AM: LW, MW, SW, gets,
locally,local & new stations not yet operational,and messages
from all over the world] Expensive TURRET TUNER side
control waveband selection unit (as used on expensive T.V.sl).
Every waveband clicks into position giving incredible ease of station
tuning! Genulne push-pull output! ONJ/OFF volume and separate
Treble and Bass tone controls for utter perfection of reproduction
and tone! Press-button dial illumination] Take it anywhere—
runs economically on standard batteries (obtainable everywhere)
or direct through battery eliminator from 220240V AC mains
supply. Internal ferrite rod aerial plus built-in ‘rotatable’ tele-
scopic aerial extending to 39 in approx. It's also a fabulous CAR
RADIO. Can also be used through extension amplifier,
tape recorder or public address system. SIZE (3in x 10in
4}in overall approx. Magnificently designed, in highly polished cases.
Made to give years of perfect service. Purer & sweeter tone than
ever. (U.K. service facilities & spares available for years & years to
come, if ever necessaryl). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit dlagram. PLUS
ult‘ra sensitive earphone for personal listening. ONLY £18.50
(with mains/battery eliminator £2:25 extra) BOX, POST, ETC.
45p. NO MORE TO PAY! *BUT WAIT, for only 75p extra
you getthe sensational “COMPUTERISED” WORLD TUNING
G UIDE (it enables you to zone and time in a flash for transmissions
the whole world over—even a child can do it In a flash-—it even lets
you know when to tune into the U.K. when abroad. NO
GUESSING! NO MESSING!) PLUS Standard ‘longlife’ batteries
and Converter Plug. (Sorry—We cannot change these new radios
for any earlier model already purchased.) Send quickly to Uxbridge
Road address, or call at either Store. But HURRY!
SHOPERTUNITIES SAVE YOU £££'s & ££€'s!

o
t
””uc!

Combined

VR AP &

RADIO and™
CASSETTE

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 sen-
sation in the world of-sound] First-class makers! Fabulous VHMF, AM/FM
Radic AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or malns. (Simply plug in the 220/240¥ AC line cord).
Record and play back anything, anywhere! {MPORTERS RECOM.
MENDED RETAIL PRICE €44] {NE OFFER AT UNDER HALF PRICE!
Woanderful features: % Presssbutton Keyboard Control Panel or latest
MASTER SWITCH CONTROLI “MAGIC EYE” Visual Battery
checkjrecording level indicator or built-In automatic Leveller! % Sepa-
rate ON/OFF and HI-LO voluma controls! % Heavy duty built-in
speaker! % Earphone (for personallistening or ' monitoring”) and extension
speaker sockets! « Remote control microphone!l % 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. AND the amazing
built-in full circuit ¥ HF, AM/FM Radio gives you superb clarity of tone, in-
credible station selection. Unique rotating Station Selector Dial—gets, locally,
local city and regional stations in every part of the country, plus B.B.C. National,
YHF. Picks up dozans of foreign stations. Fabulousin your carl You could pay
£££'s more for a Car Radlo or Car Cassette player ALONE1£20-97, carr. ete.,50p—
NO MORE TO PAY! Complete withsimple instructions, remote control
microphone with onfoff switch and microphone stand. WITH WRITTEN
GUARANTEE. Send quickly, test on mail order 7 day approval from receipt
of goods, refund if not delighted. Or call,

BONUS OFFER: Batteries and Cassette Tape 28p axtra if required.

Callarst ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES

THOUSANDS of MILES REDUGED to INGHES?

LATEST RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLD!*COMPUTERISED

THIS FANTASTIC, S80i00s

STANDARD LONG and MEDIUM
Plus 5SHORT WAVEBANDS
Pz ULTRA SHORT WAVES §

(V.H.E A

SHOPERTUNITIES LTD.

= ASTRAD17

\PORTABLE RADIO & COMMUNICATION

Ik

NSISTORS
T D DIODES!

WAVEBANDS:

FIRST TIME EVERT
*NOW AVAILABLE WITH

fabulous COMPUTERISED"
WORLD TUNING GUIDE!

NO MORE GUESSWORK-
INSTANT (IATA at your fingertips —
enables youto ONE&TIME INA FLASH

_ for transmissions the world oyer!

With remote
control
microphone.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £10.95. Due to our cut price we
cannot name first-class makers—but rest assured you're getting one of the
BEST| Expensive “PIANO KEYBOARD” CONTROL PANEL (or latest
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 every-
where.) Amazing performance ensures perfect tapings and superb reproduction!
Remote control microphone. Rapid Rewind! Fast forward! Beautiful tone from
a whisper to a roar} Complete—record anywhere, indoors or out! Runs
on standard batteries AND 220/240V AC mains. Separate jacks for remote
control microphone, etc. Size 94in x Sin X 24in approx. Design can vary slightly.
With carry handle. WRITTEN GUARANTEE and full instructigns. {Importers
recommended selling price £26-971) OUR PRICE ONLY £10-95, post, etc,
S0p. NO MORE TO PAY! Send and Test, on mail order 7 day approval
from receipt of goods—refund if not delighted. Or call at either of our stores.
BON US OFFER (Rationed one per customer)—Cassette tape, Standard batteries
AND microphone stand 55p extra if required.

I Order by post to Uxbridge Road address or call at either store. )
I Bargains galore at both stores.—(COMMERCIAL TRAVELLERS PLEASE '
I NOTE: Merchandising office at Holborn Store.)

Dept. PE/NC/35,164 UXBRIDGE RD. (facing Shephards Bush Green),
LONDON WI2 8AQ., (Thurs. 1, Fri. 7). Also at 37/39 HIGH
HOLBORN S:pposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.
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u's
LARGEST RANGE

TEST EQUIPMENT

MULTIMETERS

(carr., otc. 30p)

M210 20k/V Slimline, £6-75

THL33ID 2k/V Robust, £7-50

U437 10k/V Steel case. A.C. up to 40kHz, £4-95

U4324 20k/V with A.C. current ranges, £8-00

AF105 S0k/V, £11-95

U4313 20k/V A.C. current. Steel case, £10-30

U434! Plus built in transistor tester, £10-50

Model 500 I0k/V, £9-9!

OTHER EQUIPMENT

SE250B Pocket Signal Injector, £2-10, Carr. 15p

SES500 Pocket Signal Tracer, £1-70. Carr. 15p

TEI5 Grid Dip Meter 440kHz—280MHz, £15-00.
Carr. 30p

TE40 A.C. Millivoltmeter |:2MHz, £18-95, Carr. 35p

TEG65 28 Range Valve Voltmeter, £19-95. Carr. 40p

TE20D 120kHz—500MHz RF Generator, £17-95,
Carr. 40p
TE22D 20Hz—200kHz Audio Generator, £18-95,
Carr. 40p

SE350A Deluxe Signal Tracer, £12-50, Carr. 20p
SB400 Volts/ohms/R-C sub./RF field/RF gen., £14-75.

. Carr. 20p
New Revolutionary Supertester 680R
680R Multi-tester, £18'50 Accessories

Transistor tester £11-00
Electronic voltmeter £18-00
Ampclamp E£L1-95
Temperature probe E11-95
Gauss meter £11-95
Signal Injector £5'95
Phase sequence £5'95
EHT Probe £5-95
Shunts £4-50
25/50/100A each

e 3T = S e T £ R e A A
A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester, £6-30. P. & P. I1Sp

E1300 Mono mag cart preamp, £2.75, P. & P 1Sp
EIJIO Sureo mag cart preamp, (4 62, P. & P. ZSp
95. P. & P. 25p
D|203 Tgleamp with PU coil, “ 40, P. & P.20p
LLI DoorIntercomm. and ch:me, €7.95.P. & P, ZSp
Chauah(e (lights as you talk), £13-90. P. & P. 20p
Dimmer/controller, £3-00. P. & P. 10p
9|n Twinspring unit, for Reverbs, £3-30, P. & P. I5p
16in Twin spring unit, for Reverbs £6.85.P. & P.25p
Car Tachometer Elecuonic, £8-95.P. & P. I5p
VHF Aircraft band corrector, £4-50.P. & P. | 5p
B2005 4 Ch. mic. mixer, £3-75, P, & P. I15p
B2004 2 Ch. stereo mixer, £5:95. P. & P. I5p
PK3 Kit. Etch your own printed Cll’Cul(S, £l 50,

P.20p
BUILD THIS RADIO
PORTABLE MW/LW
RADIO KIT using Mullard
RF/IF  module. Features
MW—bandspread for extra
selectivity. Slow motion
tuning. Fibre glass PVC
output. All

MW/LW CAR RADIO Pair Akai

+ or — earth with microphones.
zpesager and kﬁx}uggs carr/packg, 20p.

6 carr/packg P WAVEBAND
8 RdRACK — CAR PORTABLE ~ TWIN
STEREQ  (— earth) SPEAKER  RADIO
with  speakers, in FM/MW/SW/ AlR-
zfij;o an/d ﬁxi;uogs. T — BLIC

50 carr/packg. 40p. 3
HANIMAX HCI1000 zf},\//vl::cis‘ 30p 108
battery cassette : .
recordezrs.!tlo-so carr/ PCA?SE’%’T‘E A BT‘APE

kg. g
E,’;N‘,MA‘)’( HC2000 PLAYER — for car or

battery/mains_cassette carry around. £7-25
recorder. ' £13:50 ﬂ"/lmkl 20p.
carrfpackg. 30p. ANIMAX BCBO8
AKAI GXC40 stereo POCKET CALCULA.-
cassette recorder, TOR with % key.
£5995 carr/packg. 50p £18.95,

PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS

IRONS - TOOLS - VALVES - POT CORES MOST TYPES OF COMPONENTS Henr vS

You need a catalogie! 55p post paid complete with Discount Vouchers

Cafalagug )

SPECIAL .PURCHASES

AVOMETER
MOVEMENTS
AVO 8 or 9 SOmA
MOVEMENTS, Ex

Brand New AVO's,
£3:50, Post 20p,

UFH TV TUNERS
CHANNELS21to64
Brand new  tran-
sistorised geared
tuners for 625 Line
Receiver |F output,
£2.50. Post 20p,

T

EASY TO BUILD KITS BY
AMTRON—EVYERYTHING SUPPLIED

Model No.

310 Radio control receiver ..
300 4-channel R/C transmitter
345 Superhet R/C receiver ..

455 AM signal generator

65 Simple transistor tester

115 8W amplifier

GARRARD BATTERY TAPE DECK

GARRARDispged 9 volt tape decks.

play and oscillatorferase heads.

controls.

Takes up to 4in spools.

Fitted record/
Wind and rewind
Brand new com-

plete with head circuits. £9-50, Carr. 30p.

TOP QUALITY SLIDER
CONTROLS

60mmstroke high quality

MARRIOT TAPE HEADS

4 TRACK MONO or
2 TRACK STEREO

120 12W amplifier
125 Stereo control unit

130 Mono control unit
605 Power supply for 115
610 Power supply for 120 .
615 Power supply for 2 x 120
230 AM/FM aerial amplifier .
240 Auto packing light
275 Mic. preamplifier
570 LF generator 10Hz—I mHz
575 Sq. wave generator ZOHt—ZOkHt
590 SWR meter o
620 Ni-CAD Charger i-2-12v
630 STAB. Power supply 6=-12V 0- ZS—O-IA
690 D.C. motor speed Gov.
700 Electronic Chaffinch
705 Windscreen wiper timer
760 Acoustic switch ..
780 Metal Detector (elgctromcs only)
790 Capacitive burglar alarm
835 Guitar preamp ..
840 Delay car alarm ..
875 CAP. Discharge i unmon for car on;mg

(~Ve Earth)

80 Scope callbra(or ..
255 Level indicator ..
525 (20— 160mHz VHF timer
715 Photo cell switch
795 Electronic continuity tester
860 Photo timer
871 Slide projector auto feed con(rol
235 Acoustic alarm for driver
465 Quartz XTAL checker ..
220 Signal Iniec(or ..

ox

;;unnma&uutu—nugﬂn

Rhodgon-o2ae230INNE3I8s823"

qn?ﬂﬂu_&y;qnz CROVORINDD

N O pd ) ) o p = =
B833RR83850s &

390 1

432 Testakit ag oo 19-30
670 Buffer Battery Ch:rggr - 6.55
885 Capacitive Contact Alarm 625
850 Electronic Keyer 18.75
820 Electronic Digital Clock™ 58-50

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

Prices correct at time of
preparation, subject to
change without notice.

BUILD THIS TUNER

MW/LW Radio tuner

to use with any

amplifier. Features Mullard

RF/IF module Ferrite aerial, built<in battery.
Excellent results. Size: 7in x 2%in x 3}in. Al
parts £4-85. Carr. |15p.

MULTI-USE AND RADIONIC KITS

£

10-1 10 Projeces 3.60

50-1 50 Projects 8.00
150-1 150 Projects 1320
Telephone Communicator 720
X20 20 {Elec) }P n 4.95
X 40 40 (radio) GSIECES 9.45
(Carr./Packing 40p)
ALL TRANSISTOR CIRCUITS WITH
HANDBOOKS

All types offered subject to availability. Prices
correct at time of press E & OE. 10% VAT TO
BE ADDED TO ALL ORDERS.
15p per order unle

UK post, etc.
tated.

controls complete with|'}7" High Impedance,
knobs (post, etc. |5p any | £2-00; 18 Med. im-
quantity). pedance, £2-00; Erase
Singles Logand Lin Heads for '17' and ‘e,
Sk, 10k, 22k, | 75p; '63' 2 track mono
Sok, 00k, 250kQ,|Hi imp., -75; ‘43
500k02, | Meg. 45p each.| Erase Head for * 63 75p.
Ganged Log and Lin | (Post, etc. 1Sp any
10k, 22k, S50kQ,| quantity).

100k 2, 250k 2. 65p each.

(Quanmy discounts| R730/E73 2 Track Mono
available). Complete | Record Erase Low Imp.,
with knobs. 75p pair.

SINCLAIR, MINIATURE AMPLIFIERS
AND TUNER/DECODER

AMPLIFIERS (Carr. etc. 209)

4-300 0-3 watt 9 volt

104 | watt 9 volt

304 3 watt 9 volt

555 3 watt 12 volt

E1208 5 watt 12 volt

608 10 watt 24 volt

410 10 watt 28 volt

E1206 30 watt 45 volt

E1210 24 + 24 wartes 12 vol(

RESO0 S watt IC mains operated Amphﬁer
with controls e

SACI4 7 + 7 wattStereo withcontrols ..

SAC30 15 + |5 watt Stereo with controls. .

élzlalCLAlR PROJECT 60 (Carr 20p)
Stereo 60 Preampl:ﬁer :
PZS o

gan

50 0= == ©
=& [-2-2-1"1

Zoo oosARWN-
N~

[2-T-J

2OYWOOWM
ARdN NN

PZ6

PZ8 (for ZSO) oo
TRANS. 00
AFU

NEW SINCLAIR PROJECT 00
Stereo Preamplifier .

Audio Filter Unit o

Z40 15 Watt Amplifier

Z60 25 Watt Amplifier

PZS Model for | on2 Z40 ..

PZ6 Model (S, Tab.)  on 2 240
PZ8 Model (5. Tab.) | on 2 Z60

ANLGWNA

~

VOOV L 0O °
MMD: s

eunnnn

TRANSFORMER FOR aa
Project 605 Kit a0 .. - -

oNNYNaAcnO =

POWER SUPPLIES FOR EVERY PURPOSE

(All cased unless stated chassis)
470C 6/74/9V 300mA, (Includes Multi-Adaptor for
Tape Recorders, etc.), £2:15. Post 20p
Car Lighter Voltage Adaptors 300mA (State Voltage
V, 74V, 9V), £1-95 each, Post 25p
SC202 3/6/74/9V 400mA, £3-35. Carr. 30p
HC244R Stabilised version, £4.35, Carr. 30p

V | amp (chassis), £4:25. Post 20p
45V 0-9 amp (chassis), £7-50. Post 20p
P12 44—12V 0-4=—1 amp, £7-15. Post 30p

SEIOIA 3/6/9/12V | amp '(Stab.), £10.30. Pol( 25p
RP164 6/74/9/12 | amp (Stab.), £10:20. Post 30p

%

110

EDGWARE ROAD, W2

RADIO \ SEEFAciNG
PAGE FOR
LIMITED / AopRresses

FIBRE OPTICS
0-01 dia, Mono Filament,
tl 50 per 25 metre reel,
dia, 64 Fibres
Shenhed £1.00 per metre.
SPRAYS mm dia.
Mares Tails, £9-50.
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| UK'S LARGEST RANGE OF TRANSISTORS, IC'S )
RECTIFIERS, ALL SEMICONDUCTOR DEVICES ~ dwi¢ ™

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL \,‘d”(

FREE BOOKLET === O D) i ie slcernstive 10 ﬂ Mounting - with {\\\r

es - A,~m NEW PRICES SL403D. 5/30 volt oper- accessories

All types of NEW RANGES | ated. 8/16 ohm 5 watt 1} ?I,A"PPRIAVN";E. ".“
output. ype eV rice ea.
TRANSISTORS - ) RECTIFIERS THIS IS A MUST With circuits and data SC35A 100V ™
BRIDGES « SCR's « TRIACS FOR ALL £1-50. ggggg 3.810)¥ gzp
P
INTECRANEDICIRSUNTS SEMI-CONDUCTOR SCISE s00v  £1.20
F.ET. « LIGHT DEVICES 1 SINCLAIR ICI2 6 AMP RANGE
OVER 1500 DIFFERENT DEVICES USERS! With _circuits  and SC40A  loOV 90
- data. 6 W IC with SC408B 200V 95p
ENTIRELY NEW 1973 EDITION (ask for Booklet No. 36) | printed circuit board SC40D 400V £1-20
SEND FOR YOUR FREE COPY TODAY! 28V operated, £1-80. T
AL L AL, .0 S L.
INTEGRATED CIRCUITS, VERY IMPORTANT—ONLY BRANDED I.C's | zNn414 1C SC45A 100V £1-05
ARE TO THE FULL MANUFACTURERS' SPECIFICATIONS. ALL OTHERS | | S SC45B 200V £1-15
ARE NOT. HENRY'S SELL ONLY BRANDED INTEGRATED CIRCUITS .. [ [rsegraced crguic racio as SC45D 400V  £1.45 y
FROM TEXAS ...LT.T.... FAIRCHILD .. .SIGNETICS ...SO WHY [ eature Pw Jam27% m SC4SE SO0V __£1:85
BUY ALTERNATIVES OR UNDER SPEC. DEVICES WHEN YOU CAN PUR. | pagamaes. (, Ne 16 i 1S AMP RANGE 1
CHASE THE GENUINE ARTICLE FROM US EX STOCK ... NEED WE SAY Plon e1.20. O ly SCSOA 100V  £1:45
MORE! ; for 10p). £1-20. SC50B 200V  £1:65
me B %% ey 0%
80—~ e 11 29 99 500V -2
ONT4126 £p £p £p SLRQ%BE :II:RIACS—-Additional
4126N 69 69 60 ypes
SN74132N 72 72 63 sz'?;r:f/,x:';z 73 40430 TRIAC (T066) 85p
12- 30~ Type SN74136N 63 83 55 [ pUitaPS 00 Sme 40669 TRIAC (Plastic)
29 99 SN7414IN 100 90 80 ract. Hlectre N So P
£p  £p  £p £p £p £p SN74142N 288 288 252 40486 TRIAC (T05) 75p
BN7400N 20 18 16 SN7446N 216 216 1.89 BN74145N 1.44 144 1.26 [ ST2(D32) DIAC 25p
BN7401N 20 18 18 SN7447AN 1.80 1.80 1.57 SN74147N 2:30 230 1.88 | CRSI/40SCR  45p NEW RANGES
. BN7401AN 88 38 33 SN7448N  1.50 1.27 1.13 S8N74148N 2.01 2-01 1-63 BRIDGE RECTIFIERS
8N7402N 20 18 18 SN7450N 20 18 16 BN74150N 2:30 230 2:01 FEATURES SMALL
8NT7403N 20 18 18 SNT45IN 20 18 16 BN74151N 1.15 1.156 1.00 | ULTRASONIC TRANSDUCERS SIZE & LOW COST
S8N7403AN 38 38 33 BN7453N 20 18 18 SN74153N 1.00 1.08 95 | Operate at 40kHz up to 100 yds. | 250 M/A } AMP P.LV.
8N7404N 24 21 18 SNT7404N 20 18 16 BN74154N 230 2:30 201 [ Ideal remote switching and signalling, | B025/05 — 50 16p '~
8NT7405N 20 18 16 SN7460N 20 18 16 BN74155N 156 1-65 1-00 | complete with data transmitter and | BO2S/10 100 18p
BN7405AN 44 44 38 SN7470N 33 30 27 BN74166N 1.09 1-09 1.00 | receiver, new I.C. circuits. Per pair, | 4 x1 x}india.
8N7406N 40 38 85 BN7472N 38 38 84 SN74157N 1.09 1.09 95 .90. A L
BN7407N 40 388 35 BN7473N 44 41 37 BNT4169N 244 244 214 TA 960 |.C. with socket £1-80, Type P.L.V. Price ea.
8N7408N 26 22 18 BNT474N 48 48 42 BN74160N 1.58 1.58 1-38 B0S/05 50V 20p
BN7409N 83 33 28 SN74T5N 58 55 51 SN74161N 1.58 1.58 1.38 22p
BN7409AN 44 44 38 BN7476N 45 36 82 SN74162N 1.58 1.68 1.38 | 30I5F 7 SEC. 23p g
8N7410N 20 18 18 BN7480N 80 70 50 8N74183N 1.58 1.58 1.38 IC size complete with data 25p
SN7411N 25 23 21 SBN748IN 1-25 110 95 SN74164N 2.01 2:01 1.76 price £1-70 each. 27p
8NT7412N 28 28 25 8N7482N 87 80 72 BN74165N 2.01 2:01 1.76 {Digital clock circuits Ref.
SN7412AN 38 88 33 SN7483N  1.20 1.10 1.00 8N74166N 2.16 216 1.89 | No. 31, I5p). 1
sgulag ag 2; gg 8N7485N  1.87 1-87 1.863 BNT74167N A%g ;-‘1;3 3-59 :”lo Nooy) ;;p
8N7414 72 72 63 BNT486N 50 50 44 BN74170N 2.88 288 252 p
SN7416N 80 27 95 SN7480N 4-32 432 378 SN74172N 576 576 504 | TRANSISTORS—SPECIAL OFFERS | B/20 200V 28p
8N7417N 30 27 256 BN7490N 75 70 63 SN74173N 1.66 1-66 1.46 [ 2N3055 8YI127 B1/60 600V 30p
8N7420N 20 18 16 SN7491AN 1.10 1.00 90 8N74174N 1.80 1.80 1-57 25 47p each 25 12p each | +H x 4L x Ain. dia,
8N7422N 28 28 26 SN7492N 75 70 63 SN74176N 1.29 1.2 1.18 100 42p each 100 10p each | 1 AMP
8N7422AN 88 38 83 BN7493N 75 70 63 SN74176N 1-44 1.44 1.26 500 39p each 500 9p each | Wo00S SoV 29p
8N7423N 87 34 82 BN7494N 85 80 76 SN74177N 1.44 1.44 1.28 | 1000 34p each 1000 8p each | WoI 100V 30p
8N7426N 87 87 82 S8N7T495N 85 80 75 SN74180N 1-44 1-44 1.28 wo2 200V 32p
8N7427N 87 37 32 8N7496N  1.00 90 83 8N74181N 518 518 4-53 | AFII17 ocC3s Wos 600V 5p
8N7428N 43 48 37 BN74100N 2.16 1.89 1.89 SN74182N 1.44 1.44 1.26 25 15p each 25 46p each | § xdin. tubular
BN7430N 20 18 18 SN74104N 60 53 456 BN74184N  2.16 2-16 1.89 100 13p each 100 42p each § 2 AMPS
8N7432N 87 87 32 BN74100N 60 53 45 S8N74185AN 216 £-16 1.80 500 12p cach ‘| 500  38p each | B2/05 sov 35p
8N7433N 43 48 88 SN74107N 51 51 45 SN74188N 6-48 8-48 5.67 | 1000 10p each 1000  34p each | B2/10 100V 40p
8N7433AN 57 57 50 S8N74110N 57 57 50 S8N74190N 2:30 2:30 2:01 B2/20 200V 45p
BN7437N 43 43 37 BN74ILIN 86 86 75 SNT4I9IN 230 280 201 | S en B2/60 600V 50p
8N7438N 43 43 37 SN74116N 216 2:16 1.89 8N74192N 2:30 230 2:01 DIODES LINEAR I.C B2/100 1000V 55p
BN7438AN 57 57 b0 BN74118N 1.00 90 83 8N74193N 2:30 2:30 2.01 E EARLC.£p | {H x4L x 4in. dia.
8N7440N 20 18 16 BN74119N 1.92 1.92 1.68 8N74194N 1.72 1.72 1.51 | 400m/w BZY88/ 702C (T0S) 75 § 4 AMPS
8N7441AN 85 790 73 SN74120N 1.05 1-06 02 SN74195N 1.44 1.44 1.28 [ BZXa3. From 709C (T0S) 39 | B4/100 100V 55p
8N7442N 85 79 73 SN7412IN 57 57 50 SN74196N 1.58 1.58 1.38 | 3-3v—33v. 10p | 709C(DIL) 39 | B4/200 200V 59p
8N7443N  1-50 1.27 118 8N74122N 80 80 70 SN74197N 1.58 1.58 1-38 ] each. 723C (T099) 90 | B4/400 400V 65p
8N7444N  1.50 1.27 113 SN74123N 144 1-44 1.26 SN74198N 3816 816 277 | I-3W_5% Miria- | 723C (DIL) 90 | B4/600 600V 75p

BN7446N 216 2.18 1.80 SN74125N 69 69 60 IN74199N 288 288 252 | ture Tubulars 728C (DIL) 45 | B4/800 800V  £1-00
PRICING OF SN7400 SERIES IS CALCULATED ON THE TOTAL | IN4700 series. § 728C (T099) 45 EHAXA%’;*'"' dia.

NUMBER ORDERED REGARDLESS OF MIX From 3:3V—33v, | 741C(T05) 50 | 0% 00, %5
SN74 (HIGH POWER), SN74 (LOW POWER) serics in scock. Send for Lisc 36 | [88.3ch- ] 741 (DIL) = 80 | 8105 307 70D
free on request. Low Profile Sockets. |4 pin, 15p, 16 pin, 17p, 8 pin, I14p. Mopn(énegv 'ozs 747C (DIL) 1.00 ggﬁg }gg\)’ %"
= series 6-8V—100V 748C (DIL; 61 14
TRANSISTORS—A selection 5%, 40p each. o1 B6/60 600V c1:00
. x x n, dia,
For full list send for booklet 36 today i
£p €p £p fip ip ep JSILICON SEM!-
AAZI3 10 BCI69C 14 BYIO0 15 OC36 65 V405A 25 2N3614 59 ECTIFIERS SILICON CONTROLLED
AC107 35 BCI82 12 BYI27 15 OC44 18 ZTX108 10 2N3702 1i J1 amp series. CONDUCTOR RECTIFIERS
ACI28 20 BCY32 85 BYZ|3 35 OC45 18 ZTX300 14 2N3714 1-60 [ IN400I to IN4007. Type
ACI87 20 BCY39 100 Clo6D 55 OC7I 15 ZTX302 18 2N3771 175 | From 6p each. QUANT”’Y | AMP (TOS5) P.LV. =11
ACY17 35 BCYSS 2.50 GETII| 55 OC72 25 ZTX500 IS5 2N3773225 [ 1-5amp. CRS 1/05AF 50V 30p
ACY39 65 BCY70 15 GETIIS 75 OC77 55 2G30! 40 2N3790 2.25 || PL400| to PL4007. D|S(0UNTS CRS I/10AF 100v 30p
ADI49 50 BCY71 20 GET880 55 OCBI 28 2N697 15 2N3819 35 | From 8p each. CRS I/20AF 200V 35p
ADI6I 39 BCY72 13 LM309KI-87 OC83 25 2N706 10 2N3866 75 § 3 amp. 10% 124, 15% CRS | [40AF 400V 45p
ADI62 39 BDI24 80 MATI21 25 OCI40 65 2N930 20 2N3903 15 [ PL7001/IN5400. 255, 205, 1060 CRS 1/60AF 600V 55p
AFI17 20 BDI3]1 45 MJE340 50 OCI70 25 2N987 45 2N4062 14 | From I4p each. Al one trpe 3 AMP (TO48)
AFli@ 50 BFII5 22 MJES20 65 OC200 55 2NI132 25 2N4126 15 § Send for full list | oxcopc whare CRS 3/05AF SOV 40p
AFI39 33 BFIB0 33 MJE30SS 75 OC202 90 2NI304 22 2N4871 135 | 36. S eounts GRS 3710AF 100V 40p
AFIB6 40 BFI94 13 MPFI0S 46 OCP7! 1.00 2N1613 20 2N5457 36 o/ A CRS 3/20AF 200V 45p
AF239 44 BFXI3 25 NKT217 45 ORPI2 55 2N167) 1.00 25001 3.00 f ™ | Min order £1-00 CRS 3/40AF 400V 55p
ASY27 30 BFX34 55 NKT404 60 ORP60 45 2N2147 75 25026 8.90 MORE OF T aer GRS 3/60AF 600V 65p
BAII5 10 BEX88 22 OAS 60 P346A 20 2N2160 69 25303 70 | EVERYTHING Ay
H 5 AMP 400V 60p
BAXI3 5 BFYS0 20 OABI 10 TIL209 25 2N2926 10 40250 45 AT HENRY'S CRS 5400V 60p
BCI07 15 BFYSI 20 OA200 8 TIP29A 49 2N3053 20 40361 45 | 10°/. VAT
BCIOB 15 BFY64 45 OA202 10 TIPIOA 58 2N3054 45 40362 40  zas G /0 7 AMP (TO48)
BCI09 15 BFYS0 75 OCl6 85 TIP3IA 61 2N3055 45 40408 50 | [I| and - Back CR$ 7/100 loov  60p
BCI09C 14 BLY36 625 OC20 125 TIP4IA 74 2N3440 50 40486 75 over of this | TO BE ADDED CRS$ 7/200 200V 67p
BCII3 16 BSX20 15 OC28 65 TIP42A 90 2N3442 1.10 40636 1-00 magazine. TO ALL CRS 7/400 400V 85p
BCI47 12 BUI0S 2:20 OC35 55 TiS43 26 2N3525 80 40430 85 ' BEST VALUE ORDERS CRS 7/600 600V 95p

All typas offered subject to availability. Prices correct at time of press. E. & O.E. U.K. post, etc. 15p per order.

404-406 Electronic Components and Equipment 01-4028381| Open:-

5 RADIO 354-356 High Fidelity and Tape Equipment 01-4025854/4736 | 9am-6pm
309 PA-Disco-Lighting High Power Sound 01-723 6963 6 days a week
LlMlTED 303 Special offers and bargains store All stores

7 open allday
EDGWARE ROAD, w2 All mail to 303 Edgware Road, London W2 1BW Saturday
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MAIL ORDER COMPONENTS AND HI FI

FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

DIGITAL CLOCK KIT

CRESGENI ... .

[1 & 40 MAYES ROAD, LONDON N22 6T sss 3206

“ORESC!

TRI-YOLT BATTERY

fessional disc jockey or to give
the private party an electric
atmosphere, a projected kaleido-
scope of coiour makea the music
you produce more interesting
and will appeal to the visual as
well &s the audio senses.

This budget asystem compares
very favourably with the more
sophisticated and much higher

the a.c. mainsthrough this compact
Eliminator. Just by moving a
plug you can select the voltage you
require. 6, 74 or 9 volt. This
means all your transistor power
pack applications can be handled
by this one unit. Approx. size
2}in x 2jin x 3tin. Our Price
£2.75 plus 10p P. & P. Same
model suitably wired for the

a cabinet and front panel to glve a

All for the price of
£20-50 + 50p P. & P.
Please send 8.A.E. if you require more

professional finish.
the components.

information

" BUBBLE LIGHT 1 “CRESCENT" 100 WATT R,M.8. ALL PURPOSE AMPLIFIER
SHOW X ELIMINATOR m %‘:-hr. N:xie dig. clcl»ck kit. W U.BUIL
3 esupply: a complete set e supply the three modules for you to build this Disco-
A new and \,ct Enables you to work - -~ of components; a complete | Group-P.A. amplifier into the cabinet of your choice.
exciting 4 your Transistor . set of easy to follow | 4y THE POWER AMP MODULE TP100W
feature for l}adlo, Amplifier or instructions; prioted circuits made to | 170W r.m.s. 8q. wave 300W instantaneous peak into 8 ohm
the pro- Cassette, etc., from make construction as simple as possible; | (60W into 16 ohm

23-96, carr. 26p.

% THE POWER SUPPLY MODULE PS100

). £14-28,
* THE PRE-AMP MODULE
Four control pre-amp, Vol.,
Designed to drive most lmplmers using F.E.T. firat etage.

VAT
Please include 10% VAT on
goods plus carriage

200/250V MAINS RELAY
Heavy duty contucts. 2,500Q
coil. All new andu nused D.P.D.T.
maina relays 50p + V.A.T. Carr.

carr. 45p.
Bass, Treble, Middle controls.

is supplied complete with the maina
transtormer. £8-86, carr. 50p. Com-
plete fixing instructions are supplied
and nostechnical knowledge ie re-
quired to connect the three ready

projected image = 161t: Motor:
I rev per 2 min. Liquid Wheel:
6in diameter multicolour

The Motor is fitted to the
Projector and can only be
purchased as a single unit. The

Liquid Wheel, however, is our JORIEISRE:

Enables you to work your Transistor Radio, Amplifier
or Cassette, etc. [rom the 12 volt carsupply. Positiveor
negative earth. Approx. size = 2in. X 3}in. X 14in.
This converter supplies 6, 7} or 9 volts and is transistor
regulated. A real money saving device for £2-50 plus

priced models. Philips Cassette £3 plus 10p P. & P. Free. Bpecial ired modul
8pecification—Projector: 150W, quantlty  price: g wired m lubu' )
convection cooled, at 30ft the TRI-VOLT CAR SUPPLY #40per 100relays. L) e Do O

very popular standard model &
may be purchased separately. A MINI LOUDSPEAKERS

bargain— Projector with Motor | 2}in 80 ohin, 50p: 2}in 40 ohm,

head

CRESCENT
“C.300” DISCO CONTROL PACK

A control Unit which when connected to twin decks

makes a disco of professional quality. We supply a

smart front panel which incorporates controls,

switchand inputsockets. The control module, I.C.

construction incorporating mixing, pre-amp and

enables this unit to work from the standard mains.
* Inputs include Mic., Tape/Cassette and Twin

carr. 76p.
S8end 8.A.E. for further details on
this or our ready built ampllfiers.

CRESCENT CATALOGUE

If you construct you should own one
Send 20p, inc. carriage

EMI LOUDSPEAKER 450

phone listening amplifier. The power pack

control. Just connect the input of this

ready for instant use, £15; 6in Li- | 50p. Please include 5p P. & P. on Decke. *Controlsinclude Mic., Tape, Each Deck, | 10W 13in x 8in + two 2-24in
quid Wheel, 25=2£20 + 75p carr. | each L.8. tweeters and cross-over. All wired
Y and ready tfor use. This ever-
" CRESCENT CASSETTES %ﬂ}gg’g‘:,, LOW VOLTAGE | popular 450 in 3-8-15 ohm imp.
| Top quality cassettes at unbeatable prices (complete with SINGLE AM PL' FIER 375 .
“ standard umrage case): (60 28p, C90 38p, C120 48p plus ;RSM CHANNEL 5 transistor . Pius 38p B & P. each.

r Pl [ O SOUNDTO o | ith volume control, ia mitable | 7in x 4in LOUDSPEAKER
tor 9V d.c. and a.c. lies. . op  quality
IKILOWATTS PSYCHEDELIC: LIGF?T CONT'ROL UNIT i brite This fantastic | Wi give abonu'; I\VC a:"sppohm speaker ideal where
. Three Channel: Bgs—Mlddk—‘l"rgb_le, gy littie box | output. small size is import-
-~ Each chanoel has its own semsitivity | approx. 4= x 3° x 2}° when With high IMP input this ampli- ant. Manufactured
. F connected to the output of a | fier will work as record by E.M.I.for a well-
ubit to the loudepeaker terminais of an | yound source from 1 to 100 watts pl:yer, e alarr?x, eﬁt;., known hi-fi set
amplifier, and connect three 250V up to produces a paychedelic light | ampiifier. ' § maker. 8jze: 7in X
) 1000W lampa to the output terminals dxsplay of up to 1000 watts. 5 4in. Impedance: 8 ohms. Flux:
of the unit, and you p: lete with a sensitive level 38,000. Max. Free.range: 90Hz to
sound-light  display. (All guaranbeedi comrol the unit ie fused and can- £1.75 | 12kHz.  Power handling: 5W.
£18-50 plus38p P. & P. not harm your amplifier. Unbeatabie. Price: £1.60. Free

If you require more information please send S.A.E. A Bargain at £7-50 plus 10p. plus 13p P. & P. | postage on this item.

~

KEEPWARMATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can putin electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages:

No soldering

No ‘T’ junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the e coupon, and we II teII you more.

To Autocon Manufacturing Co.

Spring House, 10, Spring Place, London, NW5, 3BH
| Please send your brochure telling me all about Amkit.

Name.
:Address e e e
o P €6

e e —

or see for yourself at: THE AMKIT D.L.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).
Open. Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m,

=TT

PHOTOELECTRIC KIT

LONTLNTS P.C. Chassis Board (,henm:aln Etching Manual, Infra-Red Photo-

tching Relay, 2 T e, Resistors, Gain Control, Terminal
Block Elega.m Case, Bcrews, etc. In fact e\erythmg you need to build a Steady-
Light Photo-8witch/Counter/Burglar Alarm, etc. (Project No. 1) which can be
modified for modulated-light operation with a few additional components.

PHOTOELECTRIC KIT
£2-85

Postage and Pack. 15p (U.K.)
Commonwealth

SURFACE MAIL 25p
AIR MAIL £1-40

Australia, New Zealand,
8. Africa, Canada and U.B.A.

Also Essential Data Circuita
and Plans for Building

10 Advanced Designs

PHOTOELECTRIC
BURGL AR ALARM
(NVISIBLE BEAM vw!))

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Infra-red filter. pro-
jector lamp holder, screws, nails, brackets, building plans. etc. Price £1-45. Postage
and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p, Air Mail 50p.

LONG RANGE INYISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter,
etc. Price £2:10. Postage 15p (U.K.). Cominonwealth: Surface 20p. Air Mail £1-15.

BIOFEEDBACK AMPLIFIER KIT

Tunable, General-Purpose, Interference- Rejecting Differential Amplifier for experi-
inental investigation of signals produced by the brain, heart and muscles. When
used with an oscilloscope, or aural indicator, it emables you to monitor your brain-
waves, learn to relax, meditate. etc.

CONTENTS: All Capacitors, R Pots, Se tuctors, [.C.,
Leads, Chassig, Case, Batteriea, Plans and Instructions. Price £4- 75 pustage and pack
25p (U.K.). Commonwealth: Surface 30p. Air Mail £1.

ALPHA-BETHA-THETA BRAINWAYE MONITOR KIT

Aural Brainwave Indicator for use with a Biofeedback Ampiifier.
brain (requencles into audible signdls for eaay recogmtlon
CONTENTS 1t Pots, C: i 8, Diodes, Leads, Chasais, Case,
Earphone, Bauery. Plans and lnutrucuons Price £3-25, postage and pack. 15p{U.K.).
Commonwealth: Surface 25p. Air Mail 75p

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.1

8Send 8.A.E. for full details, a drief deseription of all Kits and Projeets

Cunverts subsonic
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TOTAL BUILDING COSTS

P.P. & INS. 44p
(Overseas P.P.
£1.85p)

(+10% VAT 72p)

NEW EDU-KIT MAJOR

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

A .- @ 4 Transistor Earpiece Radio 7 Transistor Loud- ® 2 Transistor Regenera-
@® 8igoal Tracer speaker Radio MW/LW. tive Radio
@ 8ignal Injector Transistor 8hort ® 3 Transistor Regenera-
@ Transistor Teater NPN Wave Radio tive Radio
—PNP @® Electronic Metronome @® Audible Continulty
@ 4 Transistor Puah Pull @ Electronic Noise Genera- Tester
Amplifier tor @ Sensitive Pre-Amplifier
@® & Transiator Push Pull @ Batteryleas Crystal Radio.
Amptlifier @® One Transistor Radlo
Componants include:
@® 24 Resiat. @ 21 Capacit @ 10 Transist " Loud b @® Earpiece @ Mica Baseboard

@® 3 12-way Connectors

@ 2 Volume Controls @ 2 Slider Switches @

I Tuning Condenser @ 3 Knobs

® Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6} yards of wire @ 1 yard of sleeving, etc.

@ Parts price liat and plans 50p (free with parts)

NEW

ROAMER
NINE

I
WITH V.H.F } )

AIRCRAFT &

Nine
sistors,
Tunable wave-
bands as
Roamer Ten. Built
in ferrite rod aserial for MW/LW.
Retractabie chrome plated telescopic aerial for VHF
and 8W. Push Pull output using 600 mW transistors.
9 Transistors and 3 diodes, tuning condenser with
VHY section, separate coil for aircraft, moving coil
loudspeaker,volume ON/OFF and wavechangecontrols.
Attractive all white case with red grille and carrying
strap. Size 94in X 7in X 2%in approx. Parts price list
and plans 80p (FREE wlth parta).

P.P. & INS. 44p

TOTAL
£6 95 (OVERSEAS
£1-85)

BUILDING
(+10% VAT 69p> P.

POCKET
FIVE

38 Tunable wavebands.
MW/LW and Trawler
Band. 7 stages, 5
transistors and 2
dlodes, supersensitive ferrite
rod wserial, moving coil
loudspeaker, attractive
Black and Gold Case. 8ize
B54ln x 1}in X 3tin  approx
Plans and parts price llst 15p
(FREE with parts).

Tran-

-

Total Building Costs

£2-28
{+10% VAT 22p)
P.P. & Ins. 26p

(Overseas P. P, £1°25)

TRANSONA
FIVE

Wavebands, transistors
and speaker as Pocket
Five. Larger Case with

Grille

Total Building Costs e srach
e peaker

£2'50 P.P.&1ns. and Tuning Dial.

Plans and parte price

iist  16p
parts)

(+10% VAT 26p (FREE with

(Overseas P. &P £1°25)

NEW

EVERYDAY
SERIES

Build this exciting New series of deﬂgns

Evs b Traneistors and 2 diodes. MW/LW.
Powered by 4} volt Battery. Ferriterod
aerial, tuning condenser, volume control, and loud-

speaker. Attractive case with red speaker grille. Size
Sin x 5%in x 23in approx. Parts price list and plans
15p (FREE with parts).

TOTAL . P.P. & INS. 30p
BUILDING £2 (OVERSEAS
COSTS oMt 1o P &P.£129)

EV6 Case and looks as above.

6 Transistors and 3 diodes. Powered by 9
volt Battery. Ferrite rod aerial, 3" loudspeaker, etc.,
MW/LW coverage. Push Puil Output. Parta price
list and plans 18p (FREE with parts.)

TOTAL P.P. & INS. 30p

BUILDING £3 U (OVERSEAS

€osTs (+10%, VAT 36p) P. & P. £1-25)

Ev7 Casge and looks as above.

7 transistors and 3 diodes. Bix wavebands.
MW/LW, Trawler Band, W1, 8W2, 8W3, powered
by 9 volt Battery Push Pull Qutput. Telencopic Aerial
for 8hort Waves. 3" Loudspeaker. Parts price list
and easy build plana 20p. Free with parts.

TOTAL P.P. & INS. 31p
BUILDING 4 08 (OVERSEAS
P. & P. £1-85p)

(+ 10%, VAT 40p)

ROAMER EIGHT Mk. |

NOW WITH
VARIABLE
TONE CONTROL

7 TUNABLE WAVEBANDS:
MW1, MW, LW, 8W1, E
8W2, W3 AND TRAWLER BAND. Built-in fernite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull cutput using
600mW transistora. Car aerial and tape record sockets.
Belectivity ewitch. 8 transistors plus 3 diodes. Latest 4°
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Volume/on/of!, tuning, wave change
and tone controls. Attractive casein rich chestnut shade
with gold blocking. 8ize 9in X Tin X 4in approx. Easy
to tollow instructions and diagrams. Parts price llst
and plans 25p (FREE with parte).

TOTAL 0 P.P. & INS. 47p
BUILDING £6 98 (OVERSEAS
COsTS P. & P, £1-85)

{+10% VAT 69p)

short waves. 3in speaker.

pull output. Battery economiser
owitch for extended battery life.
Ample power to drive a larger speaker Parts.
price list and plans 26p (FREE with parts).

ROAMER SIX

TRAWLER

scopic aerial for short waves. 3in speaker. B stages—
6 transistors and 2 diodes, etc. Attractive black

Plans and parts price list 26p (FREE with parts).

TRANS EIGHT s rransistors anp 3 piobes

8 TUNABLE WAVEBANDS, MW, LW, 8W1, W2, §W3 AND TRAWLER
BAND. Bensitive ferrite rod aerial for MW. and LW. Telescopic aerial for
8 improved type trm‘;iutou

ial

djodes. Attractive case in black with red grille,
knobe with polished metal inserts.
Bize 9in X 6%in X 2§in approx. Pusb-

TOTAL BUILDING COSTS

£4-48

(+10% VAT 44p)

CASE AND LOOKS AS TRAN8 EIGHT
[} TUHABLEBX]A"XEBANDS MW, LW, 8W1, 8W2, g

case with red grille, dial and black knobs with
polished metal inserte. Bize 9in X 63in X 2§In approx. £3 -98 P.P.&IN.31p

(+10%, VAT 39p)

plus 3
and black

P.P. & INS. 33p
(OVERSEAS
P. & P. £1-25)

F--

FOR EASIER TUNING OF LUXEMBOURG, ETC. Benaitive ferrite rod aerial and tele-

PLUS AN EXTRA MW BAND | enclose £
TOTAL BUILDING COSTS Name
(OVERSEAS
P.&P.€1-85) @ Al
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ROAMER
TEN

WITH VHF
INCLUDING

AIRCRAFT

10 TRANSISTORS. |
8 TUNABLE
WAVEBANDS,

L

STATIONS. ALSO AIRCRAFT BAND

Latest 4” 2 watt Ferrite Magnet Loudspeaker.

Built-in ferrite rod aerial for MW/LW.

Retractable, chrome piated 7 section teleacopic
aerial, can be angled and rotated for peak short wave
and VHF listening. Push-pull output using 600mW
tranaiators. Car Aerial and tape record socketa. 10
transistors pius 3 diodes. Ganged tuning condenser
with VHF section. Beparate coil for Aircraft Rand.
Volumejonfoff, wave change and tone controls.
silver blocking. 8ize

Attractive case in black with
9in X 7in X 4in.

Easy to follow instructions and diagrams.
list and pians 80p (FREE with parts).

£8:50

{+10% VAT 85p)

Parts price

TOTAL
BUI LDI NG

P.P. & INS. 52p
(OVERSEAS
P. & P. £185)

Bulld Radios,
Amplifiers, ete.,
from ensy stage
disgrams.

Five units
lnclndlnl master unit
to construet,

Components include: Tuning Condenser: 2 Volume
Controls: 2 Slider Switches: Fine tone 3* moving coil
8peaker: Terminal 8trip: Ferrite Rod Aerial: 2 Plugs
and Sockets: Battery Clips: 4 Tag Boarda:
10 Transistors : 4 Diodes : Resiators : Capacitere :
Three §in Knobs. Units once constructed are
detachable from Master Unit, enabling them to
be stored for future use. Ideal for Schools, Educa-
tional Authorities and all those interested Iin radio
construction. Parte price list and plans 26p (FREE
with parts).

TOTAL P.P. & INS. 33p
BUILDING 5 (OVERSEAS
COsTS P. & P. £1-85)

(+10%, VAT 55p)

RADIO EXCHANGE LTD

Lo € C N

*Callers side entrance “‘Lavells” shop
*Open 10-1. 2.30-4.30. Mon.-Frl. 9-12 8at.

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 ISA
Tel. 0234 62867 Reg. No. 788372

for

e ppe——— L |

i3



GIRO NO. 331 7056.

N

15612 W KIT 15
ALL PRICES INCLUDE VAT 10

of each E12 value.

SPECIAL RESISTOR KITS

C.W.O. only. P. & P. 10p on orders below {5 10E1Z W KIT: 10 of each E12 value. 22 ohms—1IM. a total of 570 (CARBON FILM 5%) £3
Discount: £10-10%, £20-15% (except netitems) | 10E12 {W KIT: 10 of each E12 vaiue. 22 ohms—1M. a totat of 570 (CARBON FILM 5%) £3-20 net
Export Order enquiries welcome (VAT free) 25E12 {W KIT: 25 of each E12 value. 22 ohms—IM, a total of 1425 {CARBON FILM 5%). £7.26 net
- —O—ff—'l‘o d 4 ,7 - - | 25612 ¢w KIT: 25 of each E12 value, 22 ohms—IM. a total of 1425 (CARBON FILM 5%). £7-38 net
€d .'C'al & [,’"5 “"DWD om 220E12 {W KIT 20 of each E12 value. 10 ohms—1M. a total of 1220 (METAL FILM 5%). £7.50 net
ucationa OIS XN of each E12 value. 10 ohms—1M, a total of 915 (METAL FILM 5%). £8-18 net

10 ohms—iM. a total of 610 (METAL FILM 5%). £12.85 net

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-01:F, 0 015uF, 0-0224F, 0-0334F, 0 047uF, 3;p. 0-068uF,
0-1uF, 44p. 0 ISuF, 41p. 0-22uF, 5{p. 0-33uF, Bp. 0-47uF, 9p. 0-68uF, 11p. I uF,
1Sp. | -SuF, 22p. 2 2uF, 25p.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-0014F, 0-00154F, 0-00224F, 0-00334F, 0 00474F, 24p, 0-0068uF, 0-01uF.
0-0154F, 0-022uF, 0-033uF, 3ip. 0-0474F, 0-068uF, O 1uf, 4ip O I5uF, 6ip.
0-224F, 84p. 0-33uF, 12p.0-474F, 14p. o

160V: 0-01uF, 0-0154F, 0-022uF, 2;p. 0-047uF, 0-068,F, I4p O 14F. 0 i5uF, 4p.
0-22uF,5p.0-331F, 6p. 0 47uF, T4p. 0-68uF, llp. I uF, 12{p.

MINIATURE CERAMIC PLATE CAPACITORS

S0V: (pF) 22, 27, 33, 39, 47, 56, 68, B2, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, IK, 1KS, 2K2, 3K3, 4K7, 6K8. (uF) 0-0§,0-015, 0 022, 0 033. 0 047,
24p. each.0°1,30V.44p.;0-1: 100V, 5:p.

POLYSTYRENE CAPACITORS 160V 5%

(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300.
i 4700, 4p. 6800, 10,000, 43p

RESISTORS

CF—High Stab Carbon Film 5% MF—High Stab Metal Film, 5%.

W.Type Range 1.9 10-49 50.99 100-249 250-499 500-999 1000+ Size mm
4 CF 22.1M | 08 0:65 062 0-55 05 0-45 2-4x75
§ CF 222M21 08 0-65 062 0-55 0'5 0-45 39x10'5
+ CF 22.1M | 08 0-65 0-62 0-55 05 0-45 5:5x16
MF  10-2M7 | 09 08 0-7 0-65 0-65 06 3x7
i MF  10-2M2 ¢ a9 08 07 0-65 0-65 0-6 4:2x108
I MF 10-I0M 15 1-25 125 -1 I 0-95 0-8 66 x18
2 MF 10.10M3 2-5 25 2 1-75 175 16 8x17-8

For value mixing prices, please refer to our catalogue.
VALUES AVAILABLE—E|2 Series only.

Net prices above 100,

(price in pence each)

B. H. COMPONENT FACTORS LTD.

PRESET SKELETON POTENTIOMETERS
horizontal

MINIATURE 0-25W Vertical or
1K, 2K2. 4K7. 10K, etc. up to IMN

SUB-MIN 0-05W Vertical, 1000 to 220K Sp each

(P.E.) 6]l CHEDDINGTON ROAD, PITSTONE, F
NR. LEIGHTON BUZZARD, BEDS, LU7 5AQ
Tel.: Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Switches
o : 1P, 12w, 2P, 2W
2P, 4W: 2P, 6W, 3p, IW
4P. 2W, 3P. 4W: 4P 3W,
2ip

Wavecha
1P, 4W: 1
8p each

Miniature Mullard Electrolytics ;ERSOBOARD ol-al Oials POTENTIOMETERS o b s
. x 5" p 28p Track 5K @ to 2M q, | lin. Single, 164p, al Gang 46p. Log Single with
:gﬂf: o :: 23% ;g’\\;l;ﬁ §§ Bl ﬁn 198 o e Slider Pots: 10K, 100K, S00K. g%mm:]34pv e 4Tp. 60, 55p.
2:24F 63V 6p  100uF 10V 6p | 35 33¢ 38p 280 | DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-34F 63V 6p  100uF 25V 6p | 3% 1 |+ 7p 7p | IN4001 63p | ©IN 2Pin 12p | (uF/V): 2-2/25,2:2/63,4-7/10, 4-7/25, 4-7/63, 22/10, 22/25,
4-0uF 40V 6p  1004F 63V 14p | 51 % 5~ (Plain) — 14p | IN4002 7{p 3 Pin 13p | 22/63, 5p. 2/10, 10/10, 50/10, 100/10, 10,25, 50/25, 10/50, 5¢p.
4-74F 63V 6p  1SOuF 16V 6 | 2 X 337 (Plain) Z 12p | IN4003 9p | 5 Pin 180° 15p | 200/10, 100/25, 50,50, 63p. 500,10, 200/25, 100/50, 9p. 1000/10
§8ub 63V bp 1504 63V 1P | 55735 (prain) ~ 325 | IN4004 95p | Std.lack 143p | 500125, 200/50, 1ip. 200010, 1000/25, 500/50, 161p. 100050,
“ P i P | Insertion tool 59p 59p | IN4005 12p | 2.5mm Jack 1ip | 39p. 1000/100, 66p, 2000/25, 27p. 2500/12, 17p. 2500/25, 33p.
104F 16V 6p  2204F 10V 6p | Trofl 20 00 a4p 44p | IN4006 14p | Phono 5ip | 2500/50, 62p. 3000/50, 72p. 5000,25, 66p. 5000/50, 94p. 7000/50,
10uF 25v ép  220uf 16V Bp | ping pic. 25 1op 10p | IN914 7p 60p. 25,000/25, 74p. HI-VOLT: 8/350, 14p. 16/350, 19p. 32/350,
IuF 63V b 220uF e3vlip bl 516 7 | DN t0p | 255, 507250, T8p 1601500, 33p. o :
n P I P > b o
I5uF 63V 6p  3304F 63v25p | TRANSISTORS Y AR Pin 10p | METALLISED PAPER CAPACITORS
16uF 40V 6p  470uF 6-4V9p | ACI127 16jp BC2I2L I12p | 3403, 99 5 Pin 180° 12p | 250V: 0-054F, O 11F 44p, O 25uF, 5ip, 0-SuF, 6ip, |uF, 9p.
224F 25V 6p  470uF 40V 20p | AC128 22p BC2I3L 12p | Sig) 4% Std. Jack 145p | SQ0V: 0-0254F,0-054F, 43p. 0- | uF, Sip, 0-254F, 64p. 0-54F, 9p.
224F 63V 6p  680uF 16V I15p | BCI07 iip BC2l4L 17p P | 2.5mm fack 1ip | 1000V: 0-0luF, 10p. 0-022uF, 12p. 0-047,F, O- |uF, 16p. 0-22uF
OA200 8 f
gzu: 10V 6p 680uF 40V 25p ag:gs i12p OC44 (8p P | Phono 5ip | 3ip, 0-47uF. 39p.
3uF 16V 6p  1000uF 16V 20p | BCIO9 13p OC71 13p -
IIE 40V 66  10004F 25V 25p | BC1as 12p OCBI lep | Lrserared Ered Ui [ia. jipl auanTiTy DiIscounT
324F 63V 6ép 15004F 64 15p | BC149 12p OCI70 23p | 4a709C  s0p | dein SYSonse VE. N 105 | SPECIAL BULK BUY PRICES
474F 10V 6p  15004F 16V 25p | BC182L 12p TIS43  33p | LA741C  Ss5p | 2ESTEQ dcreens A'jf |°"° . o ARE_AVAILABLE BY
47uF 25V 6p  2200uF 10V 25p | BCIB3L 12p 2N2926 11p | ,A723C &1 | Connecting Wire, All colours, Metre o or 140 | QUOTATION FOR_ LARGE
47uF 63V Bp  3300u4F 64 26p | BCIB4L 13p 2N3702 ilp | 41914 35p ;’;&T El::r'\ 92040V g:dE"A;bu Clear 1645 PROJECTS AND TRADEJ
.C.8B. b i f
) SPARK YOUF *STILL AT ca250 P-CB PACKSSED Qi gt
4 reloan, @) Uik Gty FIBRE GLASS as above £! plus-
S N Mt 3 Ry o e ger deiay [ P. 20p. Ferric Chloride
Y i g . < s,l lib @105 1 '4'.“?1' f"ci Resistance Pen FREE (whilst stock
-~ "{:“ f" '“3" '"k.“ s lasts) on all purchases of our £I
e ;‘i’(i:; "C:r‘:_(’“j';g' LD EICOR o Fibre Glass pack.
. . : 5 CRYSTALS 70 to 90kHz. Our
8 U choice, 25p. P. & P. IS
NEW WIDE RANGE WOBBULATOR | 5 “MOVING COIL METERS
5 MHz to 150 MHz upto 15 MHz various £2. P. & P. 37p.
~ sweep width. Only 3 controls, CAPACITOR PACK—50 Brand
U presec RF level, sweep width and new components only 50p. P. & P.
frequency. Ideal for 107 or TV 17p. :
IF alignment, filters, receivers. Can POTS—I10 different values. Brand
] [} be used ;M(Ih any general purpose new—50p. P. & P. 17p.
scope. ull instructions supplied. .
Eotruce GV RS So | TRIMMER Pack. 2 Tuin 5o
[) gmt‘f“;’s;;"g'"g‘ PAlllsshI:N’g: ceramic; 2 min. strip with 4 preset

by LS
“ Kit comprises EVERYTHING
Case, cabfes coil connectors, @

ilicon grea I G
S grease e Zigr

y

{,

8 page mstruction leatlet

Fascinating to build Fantastic improvement to your car’s
performance Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready Fitted to car in 15
minutes when built

e Sustained peak performance. e Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. o Suitable for all engines up to 8 cyls. e Longer
spark plug lite. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new development from the manufacturers of Gunton ignition Price £8.35 e

VAT. and postage {12 volt only State Pos or Neg. earth). Ready buiit unit also
available £11.55 imc V A T. and postage GUARANTEED 5 YEARS

ORDER NOW-—send P.O./Chegue direct to:
ELECTRONICS DESIGN ASSOCIATES, Dept. PE2
82 Bath St., Walsalt WS1 3DE. Phone: 33652

114

cased, not calibrated.)
20 Hz to 200 kHz WB.

SINE and SQUARE GENERA-
TOR. Four ranges. Independent
amplitude controls, thermistor
stabilised. Ready to use, 9V supply
required, £7-85 each. P, & P. 25p
(Not cased, not calibrated.)

GRATICULES. 12¢m x l4cm high
quality plastic |5p each. P, & P. Sp.

12 Long Persistence Crt, full spec.
Price £7-50 to include V.A.T. & carr.

£l WORTH OF “UFS”. Six
brand new capacitors all between
ISV and 100V. Total capacitance
not less than 7,000mF. P. & P. 45p.

PHOTOMULTIPLIER type 931A
£3:25 each. P. & P. 25p.

ROTARY SWITCH PACK. Six
brand new switches (I ceramic;
| off, 4 pole, 2 way, etc.), 50p.
P. & P. 20p.

COMPONENT PACK consisting
of 5 pots, various, brand new; 250
resistors § and + watt, many high
stabs, etc. Fine value at 50p.
P. &P, |7p.

(rear Tach. Coliege)

PLEASE ADD 10% V.A.T.
OPEN 9a.m. to 6.30 p.m. ANY DAY

CHILTMEAD | 1D

7/9 ARTHUR ROAD, READING, BERKS.

5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base,
ALL BRAND NEW, 25p the lot,
P. & P, 10p.

FLAT FACED 4" Twin Beam Tube,
type CV219). Green trace. Brand
new €4 ecach. P, & P.37p.

LIGHT EMITTING DIODES
(Red) from Hewtett-Packard. Brand
New 38p each. Holder Ip each.
Information 5p.

PHOTOCELL equ. OCP7I, 13p
each,
PHOTO RESISTOR type Clare

703. Two for 50p.

MODERN TELEPHONES type
706. Two-tone grey, £3-75 each.
Two-tone green, £3-75 each. Black,
£2-75 each. P, & P. 25p each,
Also TOPAZ YELLOW £4.50
each. P. & P. 25p.

IDEAL EXTENSION Telephones
with standard GPO type dial, bell
;gd lead coding. £1-75 each. P. & P,

P

DELIVERED TO YOUR
DOOR | cwt of Electronic
Scrap chassis, boards, etc. No
Rubbish. FOR ONLY £3.50,

Tel.: Reading 582605/65916
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Money saving high
performance audio equipment

DIRECT FROM OUR OWN FACTORY

- SAXON PA MIXER- ey
Better built CONTROL UMITS 69 000

Better performance In extra slimline easy-fit case. 3 ‘ H ‘_.-‘ ‘ 2
Better value Using grouped e ofinpue (ienZ N e B TGO

trebleland volume controls on each | 000000000008
SAXON HI-FI POWER AMPS pair, plus master control on output of E
M6HL. These low-noise units will feed 84 XON
IN THREE USEFUL SI1ZES all makes of amplifiers, making ther
ideal for clubs, discos, etc. Standar
FOR DOMESTIC jack sockets, compact design. In strong M4H
& COMMERCIAL : w2 metal cases. All Units guaranteed for (01 7 410w Z inputs, 4 sets
APPLICATIONS " i, Sedit 3 years. of controls. Case 10° x 8" and £’|8-50 + V.A.T.

_l:JPeIw v_erPsions E{Siongl 3A . 'y . HlGH AND low |MPEDANCE only 2+in deep. Carr. paid.
astic Power river - INPUTS . M6HL

Transistors now available.
@ g:ga/;%f:lE/VOLUME ON Il inputs (6 h.gh zc(,a::,v;alzd) £27-50 + V.AT.

Channel section modules, for

. MASTER CONTROL ON bzuilding your own: gain—I6 X £3.50 + VAT

(24dB). Tone controls—I8dB
guaranteed. They offer superb ouTPuT swing. Carr. paid.
value for reliability and

sl - | CONTROL UNITS UNBEATABLE FOR QUALITY AND VALUE
SA35 ey £4°45 [ereI580

Mono (illustration) £6-50
For 9 v. battery operatiqn.

: As stereo model, less mic.
SASO 50 watt RMS input. Carr. 20p.

Two decks, and full headphone monitoring. The um(bl's r:.}ms Ope-ll:;Ved and rlneasurez I’7/§Rin r:|<
H H 3in 4in deep and is finished with a smart white on black facia e controls are eft/Right
7 tranSIStors’ Y diodes deck fader, volume, bass, treble, Headphone Selector and volume, Microphone volume, bass

£ P treble. mains on/ofl. Comparable to units at over twice the price.
carr.paia £5°65 120 W HEAVY DUTY MODULE

AKG Rugged class A driver stage. This module will run from all our
ixers, etc., and mosct other makes. Delivers 120W into an

(w A
SA I 00 makes an ideal HEADPHONES ;i;:::olr;r:\clzaglgiemploys 4 TO3 can (1 ISW) output transistors.

. Module and
Power output, 120WY into 8 ohms
o, . World famous D.190C A ower supp!
H Y Freq. response, 20-20,000Hz + 2dB P ply (]
unit in disco assemblies | chc one che professionals | 15 er2o R, 25000V toes 1ok (Carr. 40p) £18-95

To meet demand, we have
included a more powerful
module in our well-established
and proven range. All these
power amplifiers are carefully
assembled, tested and

use- -at special bargain Caonstruction, Fibreglass board @ 160 watts version
A real glutton for work. Reliable, price £ I 9.50 Plus Size, Bin % 4in x 4in {Sin with supply) with power
tough and compact. || transistors, £ I 0‘90 of V.AT. Low distortion parallel push-pull supply £27.90
6 diodes. Carr. paid. output stage. {Carr. 50p)

BRIEF SPEC. FOR ALL THREE MODULES SOUND AND LIGHT UNITS

Fr::u SO0 IB=THeElE g3 (el ﬁLIOT::;I:: Our popular 3 channel model handles up to 3kW (3,000W) of
Disto"tion 0:2% at |kHz OPEN AND lighting and incorporates versatile sound controf arrangement
oD 4 (o°I6 ohms SHORT to enable professional standards to be achieved. Both units are
Quiescent ISmA PCFI\%(;F%IJTION excellent examples of Saxon quality and value.
cur-ent o
NS Beqerin zean  Ehopesd 3 CHANNEL UNIT SINGLE CHANNEL UNIT
uppl /s EXFILOE R tncludes bass, middle and treble as well as Operates from 5-100W amplifiers. Supplied
_voltage SA100 40-70V 00 dissipation and master controls, 2 amplifier sockets eliminate for bass note operation, is easily adapted for
Size 4%in x 4in lin (SA100) {“""Y inductive need for split leads. Up treble or mid-range at a
4in x 3in x lin (SA35/SA50) s‘?ds&" its to 3kW lighting load. cost of about 5p. Carr. pd £7'50
. . . . Smartly finished steel case. £ I 9'75 . -
Circuits, connecting instruction and application data are Carr. 30p 3 — -
supplizd free with all modules. 3
COMPLETE AMPLIFIERS CSE 100
POWER SUPPLIES This versatile unit is now available in a black vynide
FOR THE SA35 SA50 AND SAI10 POWER AMPS. case and so represents even better value than ever
ABOVE gth;lenrég speech and musxlc powers o:: 171pvxvo [Keloda%
. . and continuous signal outputs of 70 T
PU45 Unstabilised supply for 2 SA35’s £4:90 | individually controlled inputs with wide range base
PUT70 Unstabilised supply for one g;w; and treble controls. £34°90 carr. free
SAS50 or SAI00 *75 carr. 40p
PS45 Stabilised module for two SA35's SAXON 100 £4850 carr. free
or one SAS50 £3:50 carr. free - With an RMS output of 120W speech and music,

MT45 Transformer for above, heavy duty IOOI\INd cFoEr:Finuous power, ;ourdindividually con-
2:85 ; - trolle input stages and wide range bass and
£ Cany 200 o & o .SAXON | treble controls, this amplifier has established itself

MT30 I«’;::i:;;’i‘;;rrgiro;:s“r:l;ﬂi:::d supply complete as a unit offering quality and reliability at low cost.
N £3:50 carr. 200 | L OUDSPEAKERS Bricish made bargains'! Please include S.A.E.
PS70 Stabilised supply module for one or two 12in 25W 8/15 ohms £6.95 carr. 30p. [5in 50W 8/15 ohm £14:50 carr. |y jth written enquiries
SAI00's £4-90 carr. free 50p. 12in 40V 15,000 gauss magnet systern 8/15S ohm £11-50 carr, 40p.
MT70 Transformer for PS70 £4°90 carr. 40p Y =TI i i i 5 Prices subject to
ALL MODULES ARE BUILT ON GLASS FIBRE P.C. V A T ."""e 2 % to total value of order | jiteration without
BOARD AND SUPPLIED FULLY TESTED (including carr.) for Value Added Tax. notice. E. & O.E.

Order and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 329 Whitehorse Road, W. Croydon, Surrey CRO 2HS

Telephone 01 .684 6385 Prices quoted do not include TERMS OF BUSINESS

V.A.T, 10% must be added on to
From 9.30 a.m.-5.30 p.m. total value of order for V.A.T Cash with order (C.W.0.). For C.O.D. pl

TRADE AND EXPORT ENQUIRIES INVITED extra, cash by regd. letter please.
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a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.0Q. licence
L.y 2 7 71 1 ¢« 1 & 2 ¥ F 0 7 0 0 °0B 7 |

| free!l Brochure, without obligation to: |

: BRITISH NATIONAL RADIO & ELECTRONICS SGHI]I]['

P.0. BOX 156, JERSEY =

RAPY

l NAME :

J ADDRESS : EB 24

BLOCK CAPS please |}
. 2 ¢ ¢ ¢ J§ § § ¢ §¥ °0 ¢ ¥ &§ 7 7 0 I ¥ |

G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
SPECIAL OFFER !!! MULLARD ELECTROLYTIC CAPACITORS
071 and 072 Serles .,
SMALL ELECTROLYTICS Working  Capacitance ~_Max. Ripple .
Ref No Capacity Voitage Price Ref No Capacity Voltage Price Type No  Voltage uF Current at 50° C  Weight  Price
7 071 15332 16 3300 2-4 amps loz 15p
H8/1 1uF 150V 4p | H7/4A G4uF 35V Sp
071 15472 16 4700 3-9 amps 1oz 17p
H8/1A 2uF 150V 20 | H7/5 80uF 16V 4
! 071 15682 16 6800 5 8 amps 140z 22
H8/2 2-2uF 25V 4 | H7/6 100uF 25V Sp
X 071 18222 63 2200 5 8 amps 30z 30p
HB/2A 3-3uF 25V 4p | H7/6A 100uF 15V 4p
072 15752 16 7500 + 7500 10 5 amps 30z - p
H8/3 3uF S0V 4p | H7 7 100uF 25V 4p s
072 15113 16 11000 + 11000 13-8 amps 4302 49p
HB/3A 4uF 50V 4 | H7/8 125uF 16V Sp {
071 16472 25 4700 5 4 amps 1302 220
H8/4 4 7uF 25V 4p | H7/BA 100uF 35V 6p i
o 072 16502 25 5000 + 5000 9 6 amps 3yo02 arp
H8/4A SuF 64V 4 [ H7/9 100uF 83v 6p 4
w 072 18752 25 7500 + 7500 12 6 amps 4302 49p
H8/5 SuF 10V 4p | H7/9A 125uF 4V 40 i
0 072 17342 40 3400 + 3400 9 1 amps 3302 rp
HB/5A SuF 150V 4p | H7/10 125uF 25V 6p 071 18681 63 680 21 3 15,
H8 6A 10uF 0V 4p | H77i0A € 160LF 25V 3p amps oz P
H8 7 10pF 70V 4 | H7'N O  160uF 25V 6p 106 and 107 Serles
ng SA :gu; 11!5V 4 | H711A o ;5811; ;gx :P 106 16223 25 22000 17 amps 1002 £1-12
He-o 200F o e w20 Sov 10 J UNWUNCTION TRANSISTORS similar to 2N2646 25p
HB/9A 200F 70V ap | H7iea B 2204F 16V 6p 106 17103 40 10000 12 amps 7302 94p
H8/10 22uF 50V ap | HI5 QA 220uF 25V Sp 107 10222 100 2200 10 amps Sioz Tdp
H8/10A 22uF 100V 4p [ H7/15A ¥ 220uF BV 10p Type No Voltage ~Capacitance Weight Price
H8/11 25uF J2v - 4p | HB/A .. 250uF 4V 3p 108 15163 16 16000 80z 26p
H8/11A 24uF 275V 4p | H6/2 w 250uF 25V 3p 104 90003 20 39000 1602 30p
H8/12 32uF 15V 4p | H6/3A [T} 320uF 2:5v. 3p 102 16802 25 8000 7oz 25p
H8/12A 30uF 10V 4p | H6/4 < 320uF 10V 4p 104 17562 40 5600 S0z 25¢p
H8/13A 32uF Sov 4p | HE/4A - 330uF 16V Sp 104 90001 45 20000 160z §0p
H8 14 40uF 25V Sp | H6/5 o 3B0uF 25V 10p 104 18332 63 3300 Soz 25p
H8/14A 40uF 16V 4p | H6/5A O B0 38V 15p A further 10% discount on lots of 100 of any one type
HB. 15 47uF S0V 4 | H6'8 a 470uF 25V 10p . .
H8 15A 40uF 35V 4 | He/8A 470pF 35V 20p Please calculate the weight of your order and include appropriate postage
H7 1 S0uF 6V 3p | HE/9 S00uF 15V 4p Not over Ordinary Parcels Not over Ordinary Parcels
H7 1A S0uF 10V 4p | HE/9A 400uF 40V 20p 14b 16p | 10Ib p
H7/2A 64uF 25V 2 | H6 10 750uF 12V Sp o
H7/3A 64nF 25V 4p | H6.13A 1000uF 25V 16p f§ A0 21p | 14ib 0
H7/4 64uF 15V 40 4Ib 25p | 18b §7p
ALL GOODS PLUS 10% V.A.T. 280 | 22 870
g WATT RESISTORS 1 VERO-BOAIID CUTTER 20 ASSORTED UNUSED § COMPUTER PANELS
1 RAMIC £ inx1inx0-13 BOARDS £ MARKED, TESTED CONTAINING MASSES OF
CAPASITORB IN ‘ODD PIECES” TIA 81 l'l’ RS '00!‘;01.1;‘":'.8‘;?3:‘
100 DIODE!
u AND CAPACiTORS
POSTAGE 15p I PACK No. 1 POSTAGE 15p PACK No 3 POSTAGE 15p PACK No. 5 POSTAGE 25p l PACK No. 7
100 RESISTORS 1“ RESISTORS 1 TRANSISTORISED 100 RESISTORS
£ 100 CERAMIC £1 £ SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS
POSTAGE 18 [PACKNo 2 | POSTAGE 15p [PACKNo 4 | POSTAGE 1sp [[PACKNo.6 | POSTAGE 15p PACK No. 8
v J / '
Q MONEY BACK IF NOT SATISFIED ‘
all brand new, full spec.Top grade.
[ﬂ = % Free fabulous NEW catalogue. Send SAE. ___l
red+] Lg 1_1=
~
o000 @ data “‘“ (‘GLEE S I7n. 'Ilzoq&cllpZZp |
@0. BIGY4 panel clip &K RED LED 28p. GREEN &clip39p Y

1
INFRA RED LE £1 ICphoto amp44p&amp/smuf85p

TEE T ILED Y 00001 £1-69  [Salomie
Minitron type 0-9dPDIL £1-19. SOCKETS [3p. from£25
I DIGITAC B G
h:szfeekc(ﬁltte& allaslenf{shlps wntlhs%lfiﬁgi;;gpg}g pcb£149
Kit:All parts & case. National chip. 4digit £20.6x£23]
[GAS
sintegrated circuitsisg
741:8pin 29p, 1099 & ldpin27p 748 33p 709 21p |fully €8
710 35p 723 59p. timer 79p ZN414 rx.£1-10|built

703 «f if 28p m(l310&|ed £2.76 mcl339€1-20 TADIOO &if£2

1AMP+ REGULATOR 7805,5(&7-20)V.also 12& 15V £1-49
AUDIO AMPS:mfc4000 S0p; & 2WEL9;3W E£129;6W...

gates 7400 ctc 16P 7413 32P_7447 £1-25 ”'lqn TTL
iy low prices.

7470/72 32P 7474/76&39P 7490 63P
DALO pch.PEN 6

7492 69P 74121 49P. 1 others in cat.
s hiorlo Pmr.lesm,lspﬁinwp

EW {6pin counterjdriver 90/47 £2-25
DIL. SOCKETS :Prof esional /gold PPin
2N3055 33p.four £1. BC107,BC108,BC109 all 7p oa
IN914 3p ZENERS BZY88 Bp.l1A RECTS 50v 3}P l#OOv 5p BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p LL1GE 25p BE182/3/4° 10P
BC212/3/4 1ip BCY70 13p BD131/2 35p ea. BFY5V23[SpTIS43 25p
2N2926 Oy Tp 2N3053 15p 2N3702/3/l4/5/6/7/8/9/10/1| all 9p ea
°N3904/6 Thp HEATSINKS 5f/T0S5 18f/TC18 S5p.TO3:4YL 29p TV3 14p|
CAPACITORS 25v1D,50,100uf 5p,DISCS 4p,PRESETS 5p CARBON -
POTS 1P Switch+ lPDual 55P ULTRASONIC TRANSDUCERS £2ea

]_—"_ FLUORESCENT LIGHTS 8W.13" lZVOLT £259
'Hmpus ADD 10% VAT TO PRICES.P&P 10P CWQ,|

116

alagirpnics PO. BOX 29,BRACKNELL,BERKS.
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AC107  3%p| BCY  30p| MJ2001 £2-20 OC#2 TIPIC  £4-10 | 2N2904
aC125  28p[ BCYR  30p | MUE340  s0p | OC44 zag: TIP4IC  95p | 2N2905 is”ﬁ
AC126  28p[ BCY34  30p| MIE370  73p [ OC4s 2p | TIP42C  £1-10 | 2N2906 22
AC127  28p| BCYSS  &0p| MUE37T1  #ep | OC70 15p | TIS50 40p | N2907  28p
AC128  25p[ BCY70  20p | MJES20  58p | OCT1 17p | ZTX107  15p| 2N2962  10p
AC176  2op| BCYZ1  20p| MJES21 739 | OCT2 20p | ZTX300  15p | N30S3  0p
ACY17  26p| BCY72  20p [ MJE2955 £1-95 | OC75 26p | ZTX500  15p{ 2N3054  a8p
ACY18  25p| BD121 750 | MJE055  asp | OC76 2p | ZTX531  27p| N3055 S0
ACY19  28p| BD123 75| MM1613  43p | OC77 40p | IN659 7P| 2N3232 e4p
ACY20  26p| BD124  60p [ MM1712  @0p | OC81 2% | INg14 8p|2N3702 10
ACY39 50p | BD131 75p | MPF102  48p | OC82 25p | IN916 8p | 2N3703 10p
ACY21  26p| BD153 75| MPF103 oca3 22p | IN40O1 8p | 2N3704  10p
AD140  55p| BD155,  7Sp| (2N5457)  38p [ OCB4 25p | IN4002 9 [ 2N3705  10p
AD149  65p| BOY11' £1-40 | MPF104 0C139  30p | IN4003 9p | 2N37T06  10p
AD161 37p| BOY17  €1.50| (2N5458) 3sp|OC140  30p|INDO:  10p | 2N3707  10p
AD162  37p| BDY13  £1-95 [ MPF105 OC170  25p | INBOS  12p | 2N3708  10p
ADZ11  £1.50 | BF152 20p [ (2N5459) 40p| OC171  30p [ IN4DOS 15 | 2N3709  10p
AF114 25p | BF194 p | MPSADG  38p| OC200  50p [ IN4DO7  18p | 2N377t  £2-T0
AF115 25p | BF195 15p| MPSA16  30p | OC201  60p | IN4148 Tp | N3T72  £2.75
AF116 25p | BFX29 30p | MPSASE  35p | OC202 85p | 2N696 25p | 2N3773  £2-90
AF117 25p | BFX84  28p | MPSUDGE  75p | TIP2BA  49p | 2N697 20p | 2N819  3%p
AF118 s0p | BFX85  30p [ MPSUS6  70p | TIP30A  58p | 2N698 26p | N80 55p
AF172 26p| BFX85  28p [ NKT135  38p| TIP31A  @2p [ 2N706 12p [ 2N3s6  #sp
ASY26  20p| BFX88  25p | NKT222  28p | TIP32A  74p | 2N706A  15p | 2904  2p
ASZ21 55p [ BFY10  385p [ NKTa01  65p| TIP33A  £1-05 | 2N708 15p | 2N3905  28p
BA102  30p| BFY44  50p | NKT404  60p | TIP34A  £1.55 | 2NS30 20p | 2N4058 12
BA112  e0p| BFYS)  25p| NKT773  25p| TIP35A £2-65 | 2N1132  28p [ 2N4059  12p
BAT14 6p| BFYS{  20p | NKT774  25p | TIP36A  £3-35 | 2N1302  18p | 2N40BO  12p
BA156  15p| BFY5R, 22p | OAS 2p | TIP41A  75p|2N1303  18p | 2N4061  12p
BC107  10p | BFYS 19p | OA10 2p [ TIP&2A  90p | N1304  20p | 2N4062  12p
BC108  10p | BFY: 80p | OA47 10p| TIP9B  S8p [ 2N1305  20p | 2N4126  17p
BC109  10p[ BLY'] £3-00 | OATO 12p | TIP30B  66p | 2N1306  28p | 2N4286  15p
BC147  12p| BSWE  60p | OA79 12p [ TIP31B  70p | 2N1307  25p | 2N4287  15p
BC148  12p| BSW6 75p | OA81 10p | TIP32B  #2p | 2N1308  26p | 2N4288  15p
BC149  12p| BSY95A  12p | OA%0 10p | TIPAB  £1-12 2N1309  28p | 2N4289  15p
BC157 13| C11 40p | OA91 10p | TIP34B  £1-68 [ 2N1613  20p [2N4290  15p
BC158  13p| C426 0p[0A200  10p| TIP3SB £2-81|2N1711  28p [ 2N44ss  £1-90
BC159  13p[BY100  15p| OA202  10p | TIP36B €3-84|2N2147  Top | 2N4871  3sp
BC169C  13p| BY122  85p| OA210  38p | TIP418 2N2160  55p [ 2N4920  60p
BC182  10p|BY12%  20p | OA211 35p | TIP42B  98p | 2N2217  18p [ 2N5191  9ep
BC183  10p|BY1ZZ7  20p|OCI19 85p [ TIP2OC  71p |2N2218  18p | 2N5194  £1-10
BC184  10p| BYI64  e8p| OC2Z 50p | TIP30C  78p | 2N2213  25p | 2N5457  38p
BC212  14p | 1S100 8p | OC25 50p | TIPIIC  85p | 2N2222  20p | 2N5458  33p
BC213  14p|1S103 20p | OC26 85p [ TIP32C  €1.05 | 2N2222A  34p | 2N5459  40p
BC214  14p|MJ340  S0p| OC28 55p | TIP33C  £1.30 | 2N2398 | 40361 50p
BC238  12p | MJ4B1 #5p | OC35 50p | TIP34C  £1.90 | 2N2646  50p | 40362 55p
BC239  12p | MJ2801 £1-20| OC36 80p | TIP35C  £3-20| 2N2846  £1-50 | 40250 00
DIGITAL INTEGRAL CIRCUITS SN74100  £2:-50 | SN74165  £4-00
SN74104  £1-45 | SN74166  £4-00
SN74105  £1-45 | SN74167  £6-25
SNTAIO7 2p | SN74170  £4-10
SN7400 2p| SN7427 a2p| SN7470 20p | SN74110 80p | SN74174  £2.00
SN7401 20p | SN7428 50p| SN7472 0p | SN74118  £1-00 | gn74175
SN7402 20p | SN7430 20p | SN7473 Mp | SNTAIIS €190 | anreiie  £)es
SN7403 20p | SN7432 42p| SN7474 40p | SN74121 85 | o £1550
SN7404 20p | SN7433 70p| SN7475 ssp | SN7a122  £1-35 | Sap4ll7 £1-60
SN7405 20p | SN7437 85p| SN7476 45p | SN74123  g2.70 | SN74180  £1.55
SN7406 0p | SN7438 85p | SN7480 80p | SN74141  £1.00 | SN74181  €7-00
SN7407 0p | SN7440 20p| SN7481  £1-25 | SN74145  £1.50 | SN74182  £2.00
SN7408 20p | SN7441AN  75p | SN7482 87p | SN74150  £3.35 | SN74184  £2.45
SN7409 45p | SN7442 75p| SN7483  £1-00 | SN74151  £1.10 | SN74185A  £2.40
SN7410 20p | SN7443  £1.00| SN7484 90p | SN74153  £1.35 | SN74190  £1.95
SN7411 2p | SN7445  £2.00| SN7486 45p | SN74154  £2.00 | SN74191  £1.95
SN7412 42p | SN7446 £2-00 | SN7490 75p | SN74155  £1.85 | SN74192  £2.00
SN7413 0p | SN7447 £1-75| SN7491AN £1-00 | SN74156  £1.5§ | SN74193  €2.00
SN7416 0p | SN7448  £1.75| SN7492 75p | SN74157  £1.80 | SN74194  £2.50
SN7417 30p | SN7450 20p | SN7493 75p | SN74160  £2-60 | SN74195  £1.85
SN7420 20p | SN7451 20p | SN74g4 80p | SN74161  £2.80 | SN74196 €150
SN7422 48p | SN7453 20p | SN7435 80p | SN74162  £3-40 [ SN74197  £1.50
SN7423 48p | SN7454 20p| SN7496  £1-00 | SN74163  £3-40 | SN74198  £4.80
SN7425 48p | SN7460 20p| SN7497  ©8-251 SN74164  £2.75 | SN74199  £4.60
ZENER DIODES
TRIACS LINEAR OP. AMPS B2vEE: s SO0
; 339V 5% 15
SC40D 64 400V o100 [ | 799G TS8O o2 | 15 weit range 25
SCA0E 6A 500V 020 | | 2538 o S 10 Watt range asp
SC450 10A 400V 0125 | | 7476 Ton901L e 1 L.E.D
SC45E 10A 500V £1-45 | | 75748p DIL o5, TIL 209 H P 5082 2p
%‘3%0 A-”A 500V €1-851 | 753C 1099 005 D.R
G oY 8p | | casots £1-55 | | OAP 12 o s0p
DIAC #p| | caloie £1.00
CA3048 £2.34
[
SCR MFC40008 sp 0sCiLLoSCoPES
BTY 79/400R 75p | | SL403D £1-50
CRS 1/05 25p ZN414 £1-25 | Cossor—1035 D B. 1049 Mk 3A
CRS' 1,10 30p LM309K £1-.90 | DB 1049 Mk. 4. D.B
ERS 1/20 30p EMI—WM2, WM3B  WM7 WM
CRS 1,40 s5p e WMng;MZg- .
GRS 3035 olartron—ADSS7 CD513 2. C0523
&R 310 35| | BRIDGE RECTIFIERS [ S2"Cos4a. CD8431 1 CO711 8.2
CRS 3240 50p BY122 1 SA, 40V 40p | Al prices and detaiis on application.
CRS 3,60 §0p BY164 1-4A. 200V 57p | Phone 01-994 £275. Inspection wel-
CRS 7/400 70p | | CIC2-100 2A. 100V 39p | come—call at warehouse
CRS 7/600 98p | | 6A. 100V 85p
CRS 16/100 65p
CRS 16/200 72p
CRS 16/600 £1-05
C 106 85p V.A.T.
111%(‘:‘720 g':: Unless otherwise stated all prices are EXCLUSIVE of VAT
2N3525 £1-05 g::'sgsaggsm:/;elo all orders Carriage orders under £5 + 20p

267 Acton Lane, London W4 5DG

Tel. 01-994 6275

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

WAREHOUSE
20-24 BEAUMONT ROAD, W.4
SURPLUS COMPONENTS TEST EQUIPMENT etc

THOUSANDS OF BARGAINS

es * Signal Generators * Counters
ransmitters % Receivers x Power Su;\xflles
deo

etc

Test Equipment * Oscilosco,

Cabinets * Brnidges * Meters %

Laboratory Equipment * Galvanometers * Audio Squipment *
Equipment % Meters * Battery Chargers * Motors % Etc x Etc

20 TONS OF ELECTRONIC EQUIPMENT

Resistors * Relays * Capacitors % Switches * Transformers % Meters
Potentiometers * Component Panels * Semiconductors *« Cable * Valves
Etc * Etc * Etc
Regret no lists available Personal callers only. Cash and Carry only

AUDIO ACCESSORY SHOP
17 TURNHAM GREEN TERRACE, CHISWICK, W.4

VALVE AMPLIFIERS

5 Watt £12.50
15 Watt £24-50
30 Watt £29-50
50 Watt £38-25
150 Watt £75-90
500 Watt £124-50

TRANSISTOR AMPLIFIERS

FAL Phase 50W £39-93
FAL Phase 100W £89-95

DISCO CONSOLES

FAL Disco Mk 2 £82-99
FAL Power Disco £123-78
(with 70W rms Amp )

HEAVY DUTY LOUDSPEAKERS
* SPECIAL OFFER PRICE *
1510 70W EMI 8ohm £19-50

DISCO LIGHTING

Decca 8in. 10 watt Hi-Fi Speaker
plus matching tweeter £7-50 com- Sound-Light Module £7-90
plete  Suitable 2-way cross- 3 Channel Sound-Light  £22-50
over £ Qit Wheel 6in dia £5-25
Suttable § rpm Motor £1-00
SPEAKER CABINETS Strobe 4 Joule £25-00
Single Flash Box £7-50
Suitable for any 12 in speaker (100W Red Blue Gn Yel)
covered in Rexine and Vynair Size Triple Flash Box 8-26
1811n x 18in x 8« approx £8-80
TEAK VENEERED SPEAKER CABINETS
For 8 x 51n speaker £3-50 each
For 8 in + Tweeter £5-00 each
For 13 x 8n. £8-50 each
For 121n. + Tweeter £9-90 each

ALSO Audio Connecting Leads Tape Cassettes Stereo Systems. Mixers
Mic. Stands Speaker Cloth. Turntables. Plinths Covers etc etc

$GS ELECTRONIC COMPONENTS
EA‘ION q BARGAIN COMPONENT PACKS
ack
AMPLIF|ER No
MODULE 1 500 Carbon resistors, 1. §. 1 2 watt
£2-45 2 100 Electrolyhc Condensers P
HANDBOOK 3 3‘50 Ceramic. Polystyrene. Silver Mica etc  Con-
ensers
o ov 15W, 4 250 Polyeslev Polycarbonate Paper etc Con-
Class B Audlo densers
Amp, Thick Fllm 5.25 Potentiometers assorted
Circult, £3-85; 6 250 High-stab 1% 2%. 5% resistors
Handbook. 15p. 7 50 Assorted Tagstrips
8 11b Assorted nuts, bolts washers. spacers. etc.
ITgAege %’/_Ag:':’ 9 25 Assorted switches. rotary. lever micro toggle
- ad] etc.
10p. 10 50 Preset Potentiometers
UAD41 SW Ampli- ALL COMPONENTS NEW AND UNUSED £1 + 25
fier Module. £3-75 p-p. per pack. £5 for 5 packs pifree.

TEST EQUIPMENT

TEKTRONIX Type 109 Pulse Generator £75
M P Transter Oscitlator. 540B. 100-200 MHz £100
M P Sweep Oscillator HO1-686C 7-11 GHz £120
M P Sweep Oscillator. 684C 4-8 £150
MARCON} VHF-SHF Signal Genevator TF 1058
KLYSTON POWER SUPPLIES
Large setection in stock £20 each.

PYE LING Automatic Cycling Oscillator AC 0 1 5Hz-5LHz £50
MARCONI TF 1400 Double Pulse Generator £65
CINTEL 1873 Square Wave and Pulse Ganerator £50

Practical Electronics
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WILMSLOW

AUDIO

THE Firm for speakers!

SPEAKERS

EMI 13 ~ 8 3 8or 150hm
EMI 13 -~ 8 150d ¢ 3 8 or 15 ohm
EMI 13 « 8450t tw 3 8 or 15 ohm
EMI 13°x 8 type 350 8 ohm
EMI 6+1n 93850 4 or 8 ohm
EMI 8 « 5d cone roll s 8 ohm
Baker Group 25 3 8 or 15 ohm
Baker Group 353 8 or 15 ohm
Baker De Luxe 12in d cone
Baker Major 12in
Ket 727
Kef T15
Ket B110
Kef B200
Kef B139
Ke! DN8
Ket ON9
Kef DN12
Kef DN13
Fane Pop 100W 8 15 ohm
Fane Pop 60W 8 15 ohm
Fane Pop 50W 8 15 ohm
Fane Pop 25 2 25W 8 15 ohm
Fane Pop 15W 8 15 ohm
Fane Crescendo 15in 8 or 15 ohm .
Fane Crescendo 12A 100W 8 or 15 ohm
Fane Crescendo 12B bass
Fane 8077 8ind ¢ roll 5 8 or 15 ohm
Fane 8087 8in d cone 8 or 15 ohm
Goodmans Axent 100 tweeter
Goodmane 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Twinaxiom 8
Goodmans Twinaxiom 10
Elac 9 ~ 5 59RM109 15 ohm $59RM114 8 ohm
Elac 63in d ¢ roil s 8 ohm
Elac 6yin d cone 8 ohm
Elac 4in tweeter TW4
Whartfedale Super 10 RS DD
Coral 64in d cone roll 5 8 ohm
Slran 6iin 3 or 8 ohm
Richard Allan 12in d ¢ 3 or 15 0hm
10tn > 6in 3 8 or 15 ohm
&n ~ 5in 3 or 8§ ohm
7in x 4in 3 0r 8 ohm
2yin 64 ohm or 70mm 80 ohm
Adastra Hiten 10in 10W 8 or 15 ohm
Eagle DT33 dome tweeter
Eugle HT15 tweeter

Eagle CT5 tweeter

e CT10 tweeter

Eagle MHT10 tweeter
Eagle FR4
Eagle xover CN23 28. 216
Sp matching transformer 3-15 ohm
Celestion MF1000 25W horn 8 or 15 ohm
Celestlon PS8 (for Unilex)
Celestlon G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G15C 8 or 15 ohm
Celestlon G18C 8 or 15 ohm

Car Stereo speakers—ask for leatiet

SPEAKER KITS

Whartedale Lintor 2
Whartedale Glendale 3
Whartedale Dovedale 3
Richard Altan Twinkit
Richerd Altsn Tripie 8
Richard Altan Triple Assem
Richard Allan Sgger Triple
Goodmans DIN :

Fane Mode One

Kefkit 2 £24-75
Kefkit 3 £35-50
£5-50
£8-47
£10-41
Hetme XLK 25 (pair) £18-17
Helme XLK 50 (pair) £37-18

Stephen speaker kits and cabinets—send for free
booklet Choosing a Speaker .

PRICES INCLUDE VAT.

Free with orders over £7— Hi-fi Loudspeaker En-
closure book. All units guaranteed new and perfect.
Prompt despatch. Carriage and insurance speakers
35p each, speaker kits 75p each. tweeters and cross-
overs 20p each

Carriage and insurance 50p per kit.

RADIOSICASSEYTES‘/AM PS

Grundlg RF310 £21-25
Grundlg Signal 500 £27-20
Grundlg Maniner TRBSS £32:00
Grundlg Elite BOE £27-00
Grundlg Melody Boy 500 £27-00
Grundlg Melody Boy 1000 £38-75
Grundlg Yacht Boy 210 £34-25
Grundlg RF430 mains £27-00
Grundlg RF310 mains £22-75
Grundlg Top Boy £16-75
Grundlg Satellit 1000 £121-00
Grundlg C230 cassette £28-00
Grundig C402 cassette £27-00
Tandberg TP41 £37.75
BASF 9301 radio cassette £64-00
Bush VTR178 5 band (inc AIR) £29-00
Trlo KA2000A £33-00
Trlo KA2002 £41-00
ITT/KB Colt £9-95
ITT/KB Gol Preset £21-25
ITT/KB Weekend Auto £16-00
ITT/KB Europa £18-00
ITT/KB SL53 cassette £22-82
ITT/KB Studio 60M cassette £29-32
ITT/KB Studio 73 stereo cassette £44-00
Koyo KTR1664 8 waveband £40-00
Koyo KTR1770 11 waveband £58-50
Koyo KTR1883 5 band (inc AIR) £23-50
GEC 200 Radio’Cassette £31-00

Prices include VAT
Carnage and insurance 75p FREE with each radio—
world radio stations book

PA/DISCO AMPLIFIERS
(carr. and Ins. £1)

Lin 0
Linear 80 100 £55-00

FREE with speaker orders over £7

““Hi Fi Loudspeaker Enclosures’’ book. All units guaranteed
new and perfect. Prompt despatch.
Carriage and insurance 25p per ;eaker (tweeters and

crossovers 15p). ALL PRICES QUOTE

INCLUDE VAT.

WILMSLOW AUDIO (pept. PE)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire,

SK9 1HF. Radlios, etc.: 10 Swan Street,

limslow, Cheshire, SK9 1HF.

Telephone: Wilmslow 29599,

SINCLAIR
CAMBRIDGE
CALCULATOR

Also available Sinclair Executive Calc £34(£3-70)

Fully assembled
only£26-45 (£3)

JOSTY KITS—AN APOLOGY

We regret that we will not now be stocking these
kits and apologize both to the Josty Company
and to customers inconvenienced by our earlier
advertisements

SINCLAIR EQUIPMENT

240 £4-25 (63p)

Project 605

£18-90 (£2 30)

260 £5-38 (74p) Sterec 80 Pre-amp £9-53(€1 05)
Q16 £5-90 (79p) Project 80 Tuner £8-95 (€1 10)
PZ5 £3-47 (57p) Project 80 Decoder £5-89 (77p)
P26~ £5-95 (99p) Project 80 AFU  £5-38 (74p)
PZ8 £8-40 (84p) Trans tor PZ8 £2-95°(50p)
SINCLAIR

SUPER 1C12

6W rms power

with 44 page

booklet and

printed circust

£2-10(43p)

SWANLEY IC TOMORROW £2-60 (47p)

The world s most powerful IC amplifier Similar
appearance to IC12 but rated at 10W rms power

FERRANTI ZN414 £1-20 (23p)
Fabulous TRF integrated circuit radiochip

BATTERY ELIMINATOR
BARGAIN

The most versatile battery
eliminator ever offered
Switched output of 3V,
4-5V, 6V.7 5V, 9V and 12V
at 500mA.

Other eliminators stocked
50mA uniess stated 4}V
£1-50 (30p). 6V £1-50
(30p). 9V £1-50 (30p). 74V
cassette type £2-25 (30p). £3-60 (58p)
Double 44V + 4;V £2-50

(35p). Double 6V + 6V £2-50 (35p). Double
9V + 9V £2-50 (35p), Switched model giving 6V
73V and 9V at 400mA £4 (50p).

Je

s

IC RADIO CHIP TBAS851 £2-10 (32p)
The world s most advanced IC radio chip Con-
tains RF Amp. osciltator mixer. IF Amps wide
range AGC circuitry and voltage stabilizer With
data £€2-10 (32p) Send S A E. for free leaflet
A kit of resistors. capacitors and IF filters 1s
available to go with the chip for €1 75(29p)

S-DECS AND T-DECS

S-DECS £1-44 (25p)
7-DECS £2-88 (40p)
n-DEC A £3-18 (43p)
u-DEC B £5-94 (71p)
16 dil IC carriers

£1-20 (17p)

DE LUXEKIT FORTHE IC12

Includes all parts for the printed circuit and
volume. bass and treble controls needed to com-
plete the mono version £1-55 (26p) Stereo model
with balance control £3-50 (46p)

1IC12 POWER KIT

Supplies 28V 0-5A £2-47 (50p)

LOUDSPEAKERS FOR THEIC12
510 8 ohm £1-10 (27p). 5in x 8in B ohm £1-55 (37p)

PREAMPLIFIER KITS FOR THE IC12

Type 1 for magnetic picCkups. mics and tuners
Mono model gl 30 (24p) Stereo model £2-30
(34p). Type 2 tor ceramic or crystal pickups’
Mono 80p (17p). Stereo £1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

ECONOMICAL QUADRAPHONICS £11-95 (£1-50)
Eagle AA10 Quadraphonic  Synthesizer. Com-
ptete. self-contained matrix system in attractive
cabinet Just feed ordinary 2 channel stereo into
itand connactoutputstodloudspeakerstoobtaln
the latest experience in sound 35 watts rms/
channel
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32 Goldsel Road, Swanley, Kent
Ptease add the sum shown in brackets after the
price to cover the cost of post and VAT Oftficial
credit orders from schools. etc welcome Mail
orderonly Nocallers, please.
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Mocy/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

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 Seif-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. Al 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,
30 you cn 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 l4-year-old could understand
and benefit from this course—but
it teaches the real thing. The
easy to understand, practical
projects—{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.LET.
has a fine range of courses 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.LET.s
full range of courses.

Dept. BPE 46 ALDERMASTON COURT, READING RG7 4PF

Aceredited by the Council for the Acereditation of Correspondence Colleges.

AME .
(BLOCK CAPITAL®)

ADDRESS

§ SUBJECT OF INTEREST

Practical Electronics

BPE 46

AGE

L

February 1974

P.C.80RED?

— not with the

decon-
dalo

A unique drafting aid for the
electronics engineer enabling
him to prepare in minutes a
perfect PCB.

A fine-tipped marker charged
with a free-flowing etch-resist
ink. Simply draw the
desired circuit onto copper
laminated board—etch—
clean.

The circuit is ready to use.

NO MESS — NO MASKING
A perfect circuit every time !
The Decon-Dalo 33 PC marker is now available in France, G_er—

many, ltaly, Switzerland, Austria and all Scandis
Send for details of local supplier.

vian c /eS.

Post to: DECON LABORATORIES LTO.
FREEPOST

PORTSLADE,BRIGHTON,ENGLANDI
(No Stamp Needed) Phone 0273 414371 |

|
|
|
|
|
I PE1
|
|
|
[
|
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

Fypr  Frice p Fypr  Pricep Type Pricep Type FPrice p Fype Pricep Type Fricep Type Pricep Type Pricep Type Pricep
ADIl61 38 BC140 50 BD116 88 BEF176 39 Ci4d) 33 ST140 14 2N1307 £ 2N2926(R) 11 2N 3806 80

Abl62 39 BC147 11 BD116 a8 BF177 39 CH42 33 ST141 19 N2926(B) 11 2N4068 13
ADIGE & BC14n 11 BD121 86 BF17s 33 Ca44 38 TI1843 33 28  2N3010 77 IN4059 11
A6 MP) BUL4Y 13 BD123 72 BE1TY 33 C1450 24 UT46 30 22  2N3011 18 2N4060 13

78 BC1OO 20 BDI24 7% BE180 83 MATI00 21 4N414 £1.20 22 18 2N4061 18
ADTH40 58 BCISH 28 BD131 [1] BF181 33 MATIOl g2 2G301 21 35 13
AFL14 27 BC152 18 BD132 86 BF182 44 MATI20 gl 26G302 21 50 19
AFLL 27 BC1564 31 BD133 72 BF183 44 MATI21 22 26303 21 41 2N339) 19
AFnLI6 27 BC154 33 BD136 44 BF184 28 MJIE955 88 26304 27 76 UN3391A 19
AFL17 27 BC15Y 20 36 MJE3055 62 2G:306 44 83 2N3392 18

38 BC1OR 13 MJE3440 58 26308 39 86 2N3393 18

33 BU16Y 13 MPF102 46 2G309 38 39 2N3394 19
A 33 BC160 50 MPF104 41 26339 22 38 2N33WH 18
AF126 31 BC151 55 MPF105 41 2G3394 18 39 2N3402 19
AF120 31 BC167 13 0cC19 38 2G344 20 24 2N3403 19
AF134 38 BC168 13 0C20 70 2G34% 18 22  2N3404 10
AF178 55 BC16Y 18 ocez2 52 2G371 18 22 ON3405 13
AF17Y 55 BC170 18 0C23 54 2G371B 138 24 2N3414 60
AF 180 55 BC171 168 0C24 82 2G:373 18 22 2N3415 54

0C25 42 206374 10 uNo222 22 2N3416 81  2N&5458 88
0C26 e 26377 88 2N2368 19 2N3417 81 gN5458 94
0c28 56  2G37 18 ©N29369 18 2N352> 83 2Ne2ll 75
0C29 5  2G381 18 9N23694 16 2N3614 74 28301 58
0C35 46 2G382 18 a2N2411 27 2N3615 82 283024 46
0C36 56 2G401 33 oNog12 27 2N3616 82 28302 48

AF181] 56 BCIT2 18
AF186 56 BC173 18
AF234% 41 BC174 168
AL102 72 BC176 24
AL103 72 BC177 21
ABY26 28 BC178 128

ABY27 88 BCl7Y 21 0C41 22 2G414 88 oN2646 52 2N3648 10 23303 81
ABYSR 28 BCIBO 27 0Cs2 27 2G417 28 oN2711 23 2N3702 13 28304 77
ASYzu 28 BCLSI 27 0C4+4 17 2N38¢ 380 oN2712 23 2N3703 13 28305 86
ABY S0 28 BC182 11 0C4s 14 2N388A 61 2N2714 23  2N3704 14 28306 86
ABYS1 28 BCI82L 11 0C70 11 2N404 22 9N2904 10 2N3700 13 28307 86
ABY52 28 BCi83 11 0oC7l 11 2N404a 8l 9N2904A £3  2N3706 13 28321 o2
A8Y 354 28 BCIB3L 11 0c?2 18 2N524 48 oN2905 23 2N3707 14  ogg9e 48
ABY56 28 BCIB4 13 ocid 18 2Nb27 54  9N2905A 28  2N3708 9 og3904 48

aC7o 17 2N598 46 9N2go6 17  2N3709

0C76 17 oN699 80  ,Ng906A 20 2N3710 1o 28328 6P
oCT7 28 2N696 14 2N2907 28  2N3711 10 28324 77
0ocCsl 17 2N697 15 9N2907A 24 ©2N3819 81 2B325 77
ocsib 17 2N698 27 9N2023 16 2N3820 55 28326 ”
BC107 12 BC209 18 0C82 17 2N§98 39 uN2924 18  2N3821 89  ,ggo7 ”
BCi0s 12 BC2I2L 12 ocs2D 17 2N706 8 JN2025 18  2N3823 ot e
BC109 13 BC213L. 1B BF118 ki B8X19 17 0Cs83 22 2N706A 10 oN0926(G) 14 ©9N3903 28701
BCII3 11 BC214L 16 DBFI19 77 BBX20 17 OCI3% 22  2N708 18 9N2026(Y)12 2N3904 33 40361 4“
BCli4 17 BC2es g8 BFI121 B0 BS8Y2 17 OCLi0 22 eN7ll 88 oN2026(0) 11  29N3905 31 40362 50
BC115 1; BC226 89  BF123 85  BBY26 17 oc1§sg gg 9&;7}; gg

BC116 1 BC301 80 BFI25 80  BSY27 17 OCt 2N7

BCIIT 20 BC302 27 BFI2 85 BBY28 17 0Ci7l 28  2NTIBA b DITTE) L0 KA ST )

BC118 11  BC303 36 BFI52 61  B8Y29 17 0C200 28  2N726 41  Asl19 009 BYIl4 013 BYZI8 039
BC119 33  BC304 40 BFI53 80 BBY38 20 0C201 81  @N727 81  AAI20 009 BYI26 016 BYZI9 031
BC120 88  BC440 84  BFI54 50  BSY3u 20  0C202 3l  2N743 22 AAlI29 000 BYI27 017 CG62
BC125 18 BC460 40 BF165 77  BBY40 81 0C203 28  2N744 22 AAY30 010 BY128 017 (0491 Eq.)
BCl26 20  BCY30 7  BF156 53  BSY4l 31 0OC204 28  ©2N914 18  AiZ13 Q11  DBY130 018 0-08
ACY36 81  BCI32 13  BCY3l g9 BFI57 61 BS8Yo; 14 0C205 38  2N918 83  BAIO0 011 BYI33 023 CGB51—
ACY40 10 BCI34 20 BCY32 83 BF158 81  BSYosa 14  0C309 44  2N929 23  BAII6 023 BYI64 055 (0A70-0A79)
ACY4l 20 BCI35 18  BCY33 R4  BFI159 68  Bulos £2:20 OCP71 48  2N930 23 BAI2G 0-24  DBYX38/30 . 0-07
ACYss 89  BC136 17  DBCY34 28 BFIG0 44 CIIIE 55 ORP60 44  2N1I131 22  BAlsS 016 0-46  04ad 0-39

ABYHH 28 BC184L 13
ABYST 28 BC186 81
ABYOR 28 BC187 81
ABY73 28 BC207 12
ABZ21 44 BC208 12

3 137 Y7 oN1132 24  BAl34 018 BYZI0 038 OASL 023
ADiso 42 JE W oeovn ;g ggigg :: ot gg ORES S 1302 %e 154156 016 BYZ1l 033 O0Al0 039
ADHO 88 i1l 33 BCYir 16 DFles 44 Civs 9g D0 55 UN1303 18  BAI56 015 BYZ12 033 OA47  0.08
ADl2 B8 yCpgy 33 BCZIe 22 BFI65 44 C42s s P2l 50 5N1304 18  BY100 017 BYZI3 028 0A70 008
AD143 42 BCl42 33 BCZll 28  BFI167 24 Ci26 39 P3i6a 22 ONI1306 10 BYIOl 013 BYZ16 044 0A79 008
ADl4¢ 65  HCl143 33  BCZI12 28 BF173 24  C428 22 P397 46 ON1306 23  BY105 019 BYZ17 039 OA81  0.08

i
A ’
EIRCO Iy TEGRATED DTL 530 SERIES 74 Series T.T.L. 1.C’s
. . s
LRI 50,’, 48p ;gg* Price BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION ¢
35p  33p  a0p Type o 25 100+ GUARANTEED. ALL FAMOUS MANUFACTURERS "
BPO30 L5p l4p 13p Lities Type nantities Type Quantities
:g; ;g; ;g: BPO3Y 18 1 14p O AQ“”L:;lloo«y. i L e 100+ 1 25 loo+
45p  43p  40p BP933 16p  1bp  1l4p £p  £p &P g¢p  £p £ &y &
38p 36p 34p BP935 16p 150  1l4p § 7400 018 017 016 | 7451 018 0-17 016 | 74150 290 280 270
38p 36p 34p BP936 16p  16p  ldp § 7401 018 017 016 | 7453 018 017 016 | 74150 290 2.80 270
50p  45p  40p BP944 lép  15p  14p @ 7402 0-18 017 0.16 | 7454 018 017 016 | 74151 1110 1.056 1.00
50p  45p  40p BPO45 dop  e8p  25p B 403 018 017 0.16 | 7460 018 017 016 | 74163 130 120 110
50p  45p  40p BP946 15p  14p 130 § 7404 018 017 0-16 | 7470 032 029 027 | 74154 188 180 176
80p 70p  60p BPu48 30p  28p  25p W 7405 018 017 0-18 | 7472 0-82 020 027 | 74155 1.50 1456 1.86
£1.00  85p  9op BP95) 700 850 600 W 7406 030 0-3¢ 031 | 7473 041 039 035 | 74166  1.50 1.45 135
LABGNA £1-85 £1.80 £1.70 BPY6 15p  14p  13p § 7407 039 0-3¢ 0.3l | 7474 041 039 085 | 74157 200 180 1.80
J1ATO3C 28p  26p  24p BPY0Y3 46p  43p  40p B 7408 020 0-18 0-18 | 7475 0-50 048 046 | 74160 210 200 1.90
HATONC a5p  33p  30p BP9094 48p  43p 400 § 7409 020 019 018 | 7476 0-44 043 042 | 74161 210 200 1.90
LATH] 45p  43p  40p BPO097 45p  43p  d0p B 7410 018 017 0-18 | 7480 074 071 064 | 74162 440 415 385
ZN414 £1.20 BPA09Y 45p 43p  40p § 74 028 0:27 0-26 | 7481 130 1.26 1.20 | 74163 440 4-15 385
. Devices nay be mixed to yualify § 7419 0-30 0.34 0.3l | 7482 08¢ 085 0.84 | 74164 220 210 200
for quantity price. Larger quantity § 7413 032 031 0.30 | 7483 120 115 106 | 74165 220 210 200
NUMERICAL Lricer om Mplieation. (DTL 830 § 7416 048 044 042 | 7484 1o 106 10074166 380 810 a00
T SO Gl 7417 0-48 0-44 0-42 | 7485 3-60  3-40 -3 74174 2:50 - 2
;mm#""'wciﬂ.‘..’?su..‘.’,ﬁ'(‘s £ 7420 018 017 016 | 7486 036 034 033 | 74175 176 1856 186
Indicator .. 150 7422 0-55 053 0:50 | 7489 4-00 876 3850 | 74176 1.8 1.76 1.85
MAN 3M L E.D. 7 SBEGMENT 7423 0-55 0-53 0-50 | 7490 0-74 0-71 0-84 | 74177 1.88 1.76 1.86
DISPLAY 0-127in VOLTAGE REGULATORS 7425 056 0.53 050 | 7491 110 105 1.00 | 74180  1-50 1.40 1.80
High Charactera. 1.90 § TO3 Plastic 1.5 Amps 7426 0-50 0-46 044 | 7492 074 071 064 | 74181 500 450 4-00
O S vlenine NIXIE g | A0SV P o mvELn RIS O 083 080 | 14w 04 oar 07 |yiasc  ago B0 300
'PE Tube 16m/m 87 1-768 744 - - - 94 h H g A g
GRI114 ;i<lr ;"_i_ewing".\'l‘ll‘: q UA78I2.12V (Equiv. to MVR 12V) Z:gg g-{lﬂs’ g-i’é g-:: 7/3gg g~g: g:gg g:gg ;:}g(l) ::ig g:ig gzgg
i a0 £176 W 0055 045 073 070 | 74100 1.60 145 140 | 74192 g5 10 200
7437 070 068 0.85 | 74104  1.07 1.04 1.00 | 74193 215 210 200
) DUAL-IN-LINE SOCKETS ) 7438 070 068 0-85 | 741056 107 104 1.00 | 74194 298 288 275
RT.L. LOGIC I.C's 14 & 16 Lead Socketa for use with f 73i0 .18 0.17 016 | 74107 044 0-48 040 | 74195 200 195 1.80
Price each DUAL-IN-LINE 1.C's. TWO Ranges § 744; 074 071 0.84 | 74110  0-60 085 050 | 74196  1.95 1.90 185
PROFESSIONAL & NEW LOW COST. 744> 074 071 0-84 | 74111  1.38 1.27 121 | 74197 1.5 1.80 1.85
L2 en 100w § TROV. INPENe, nwsoow BT 13 1B Lip|7ils IS0 Do 1ae|7hE SR i3 do
T 14 pi 3 . . P . . . by . .
UL900 a8p 3ep  29p }:gg}; m&': fiiﬁ ags 35‘; §%.’; 7445 1-98 1.95 1.0 | 74121  0:50 048 0-45 | Devices may be mixed to
UL84 388p 36p  20p BPS14 14 pintype 16p l4p 12p J§ 7446 120 118 110 | 74122 1.50 1-45 140 | qualify for quantity price.
. (Jow cost) 7447 1110 1-07 106 | 74123 800 290 2:80 | (TTL 74 series only.) Dats in
ULeu3 56p  Blp  4ep BP8I6 16 pintype 17p 15p 13p [l 7448 110 1.07 1.05 | 74141 085 082 079 | available for abave serles of
(low coat) 7450 018 017 0-18 | 74140 1.86 1.56 1.45 | ICs in book form. Price 85p.
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-the lowest prices!

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Gnlnnteed

Ef

37 OCII
T2 8 D1374 0OCH
T3 8 DI216 OC81D
T4 8 2G381T OC81
T6 8 2G382T 0C82
T6 8 2G344B 0C44
T7 8 2G345B 0OC45
T8 8 2G376 0C78
TO 8 2G399A 2N1302
TI10 8 2G417 AF117

All 68p each pak

KD120 NIXIE DRIVER

TRANSISTOR.

Suitable replacement for

B8X21, C407, 2N1893

120veb.
I 26 100+

018 0-17 018

8il. trans. suitable for
P.E. Organ. Metal TO-18
Eqvt, ZTX300 8p each.
Any Quantity.

GP100 TO3 METAL
CABE GERMANIUM
Vebo=80V. Vceom50V,
I.C.=10 amps. Ptotm
30W. hfe=30-170.
Replaces the majority of
Germanium power tran-
aigtors in the OC, AD
and NKT range.

1

0-48 0-44

GPJ300 TOS METAL
CASE S8ILICON
Vebo=100V. Veco=60V
1.C.=15 amps. Ptot=
110W. hfe=20. 100(T.=
1MHz. 8uitable replace-

ment for 2N3055,
BDY11 or BDY20.

1 2 100+
0-55 0-53 0.51

NEW 8th EDITION
250 pages

TRAKSISTOR EQUIVA-
LENTS BOOK. A com-
plete cross reference and
equivalents book for
European, American and
Japanese Transistora.
Exclusive to BI-PAK,
£1°85 each.

A LARGE RANGE OF
TECHNICAL AND DATA
BOOES ARE w
AVAILABLEEXSTOCK.
S8END FOR FREE LIST.

UYT46 UNIJUNCTION
TRANSISTORS
Direct replacement lor
TI8 43rand BEN 3000
also electrlwlly equiva-
lent to 2N2646

080 0-28

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO-18
8IM. TO 2N706/8. BSY-
£7/28/85A. All  usable
devices no open or short
circuits. ALSO AVAIL-
ABLE in PNP 8im. to
2N2806, BCY70. When
ordering please state
preference NPN or PNP.

20 For
50 For
100 For
500 For
1000 For

£p
0.66
1.10
1.92
8-25
1430
8IL. G.P. DIODES Zl'l
300mwW 0.58
40PIV(Min.) 100 1-85

500 5-60

8ub-Min.
Full Teated 1,000 9.80

Ideal for Organ Builders.

R2400 TO3 KPR
SILICON HIGH
VOLTAGE

Vebo=250V Veeo=
100V. I.C.=6 amps.

Ptot=30W.hfe=typ. 20
fT=0Miz.

1 20 100+
0:86

050 0.4
ADI61/162
M/P _COMP.
TRANS, OUR LOW-

EST PRICE OF 78p
PER PAIR.

LOOK
FOR OUR
AUDIO AND
ELECTRONIC
COMPONENTS

ADVERTISEMENTS
PRACTICAL WIRELESS
EVERYDAY
ELECTRONICS AND
RADIG CONSTRUCTOR

SILICON PHOTOQ TRAK-
S8ISTOR. TO-18 Lens end
NPN 8im. to BPX25 and
P21. BRANDNEW. Full
data available. Fully
guaranteed.

Qty.  1-24 25-99 100up

Price each 44p 40p 88p

QUAL]'I‘Y TESTED SEMICONDUCTORS

Pak N Price
£p
Q 1 20 Red spqt transistors pup 0-55
Q 2 16 White spot R.}. transistors pup . 0-55
Q 3 4 OC77 type transistors 0-55
Q 4 G Matched transistors 0(,44/4.:/8”8] D 0-55
Q 5 4 0C?5 trangistors 0-55
Q 6 5 OC72 transistors 0-65
Q 7 4 ACI128 transistors prp high gain 0-55
Q 8 4 ACI126 transistors pnp 0.55
Q 9 7 OCRI type transistors 0-55
Q10 7 0C71 type transistors 055
Q11 2 AC127/128 Complementary paits
pnpinpn a -56
Q12 3 AF116 type transistors 0-58
Q13 3 AF117 type transistors 0-56
Ql4 3 0CI71 H.F. type transiators 0-55
Q15 7 2N2926 8il. Epoxy transistors
mixed colours
Q16 2 GET880 low noise Genmanium
transiators . g
Q17 5 npn 2 x ST.141 & 3 x 8T.140 0-56
Q18 4 MADT'S82 x MATI100 & 2 X MAT
120. .
Ql9 3 MADT'S2 X MAT101 &1 x MAT
121. 0-55
Q20 4 OC44 Germanium transistors A.F. 0-58
Q21 4 AC127 npn Germanium transistors 0-55
Q22 20 NKT transistors A.I". R.F. coded . 0-85
Q23 10 0A202 8ilicon djodes sub-min. 0-85
Q24 8 0A8] diodes. 0.55
Q25 15 IN914 Bilicon diodes 75PIV 76mA 0.55
Q268 8 0AY5 Germanium diodes sub-min
ING9
Q27 2 10A 600 PIV Bilicon rectiriers
I8425R .
Q28 2 Silicon power rectifiers BYZ13 0-55
Q29 4 Billcon tranaistors 2 x 2N696, 1 x
2N697, 1 x 2N698
Q30 7 Silicon switch transistors 2N706
npn .
Q31 6 Sllicon switch transistora 2N708,
npn 0-55
Q32 3 pnp 8ilicon tranaistors 2 x 2N1137,
1 x 2N1132 -
Q33 3 Silicon npn transistors 2N171] 0-58
Q34 7 Silicon npn transistors 2N2369,
500M Uz (code P397)
Q35 3 ﬁlllcon pnp TO-5. 2 x f7N2’90«1 &
X 2N2905
Q36 7 ”N364ﬁ TO-18 plastic 300Milz npn 0. 56
Q37 3 2N3053 npn 8ilicon transistors 0-58
Q38 7 pnp tranaistors 4 x 2N3703, a

3 x 2N3702

ELECTRONIC SLIDE-RULE

The MK S8lide Rule, designed to simplify Elee-
tronic calculations featurea the following scales: —
Conversion of Frequency and Wavelength.
Calculation of L, C and fo of Tuned Circuits.
Reactance and Self Inductance. Area of Circles.
Volume of Cylinders. Resistance ot Conductors.
Weight of Conductors. Declbel (alculationu.
Angle Functions. Natural Logs and “e’” Functions.
Multiplication and Division. S8quaring. Cubing
and 8quare Roots. Conversion ot kW and Hp.
A must for every electronic engineer and enthuai-
ast. 8ize: 22cm X 4cm. Complete with case and

KING

SUPER PAK

OF THE PAKS  Unequalled Yalue and Quallt

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Satislaction GUARANTEED in Every Pak, or money back.

Pak No, Description Price
U | 120 Glass Sub-Min. General Purpose Germanium Diodes 0-58
U 2 60 Mixed Germanimm Trangistors AF/RF 0-55
U 3 75 Germanium Gold Bonded Sub-Min. like OAS5, OA47 0-85
U 4 40 Germanium Transistors like OCH1, AC128 0-55
U 5 60 200mA Sub-Min. Silicon Diodes 0-56
U 6 30 8il Planar Trans. NPN like B8Y95A. 2N706 0.55
U 7 18 Sil.Rectifiers TOP-HAT 750mA VLTG. RANGFE up to 1000 0-56
U 8 50 8il. Planar Diodes 1D0-7 (ilass 250mA like OARC0/202 0-56
U 9 20 Mixed Voltages. 1 Watt Zener Diodes 0-58
Ul0 20 BAY30 charge storage Diodes DO-7 Glass 0-85
Ull 256 PNP 8il. Planar Trans. TO-5 like 2N1132, 9N2904 0-55
U12 12 Bilicon Rectitiers Epoxy 50MmA up to 800 P1V 0-66
U138 80 PNP-NPN 8il. Transistors QC200 & 28 104 0-55
Ul4 150 Mixed Silicon and Germaninm Divdes 0-56
Uls 25 NDPN Sil. Planar Trans. TO-5 like BFY31, 2N697 0-56
Ul6 10 3 Amp Silicon Rectitiers §tnd Type up to 1000PLY 0-55
UI17 30 Germanium PNI* AF Transistors TO-5 like ACY 17-22 0-55
Ul18 8 6 Amp Bilicon Rectifiers BYZ13 Type up to 600 PIV 0-565
U19 25 Silicon NPN Transistors like BC108 0-56
U20 12 1-5 Amp Silicon Hectifiers Top Hat up to 1000 PIV 0-55
U21 30 AF. Germanium Alloy Transistors 2:300 Series & OC71.. 0-58
U23 30 MADT's like Mliz Series PN > Transistors 0-55
U24 20 Germanium | Amp Rectiflers :.JM Series up to 300 PIV 0-55
U25 25 300MHz NPN 8ilicon Transistors 2N708, BSY27 0-56
U2 30 Fast 8Switching Silicon Diodes like IN914 Micro-Min. 0-55
U27 12 NPN Germanium AF Transistors TO-1 like AC127 0-80
U28 10 1 Amp B8CR's TO-d can, up to 800 PIV CR81/25-600 1.15
U30 15 Plastic Silicon Planar Trana. NPN 2N2926 0-56
U3l 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0-85
U32 25 Zener Diodes 400mW DO-7 case 5-18 volta mixed 085
Us3 15 Plastic Case | Amp Silicon Rectifiers IN 4000 Series 0-55
U34 30 Silicon PNP Alloy Trans. TO-5 BCY26 28302/4 0-55
U35 25 8ihicon Planar Transistors PNP TO-18 2N2906 0-55
U36 25 8ilicon Planar NPN Transistors TO-5 BI'Y30/51/52 0-58
U37 30 Bilicon Alloy Transistors 80-2 PN P 0C200, 28322 0-5%
U38 20 Fast Switching Bilicon Trans. NPN 400M1iz 2N3011 0-55
U39 30 RI. Germ. PNP Transistors 2N1303/5 TO-5 0.55
U40 10 Dual Transistors 6 lead TO-5 2060 0-55
U4l 25 RF Germanium Transistors TO-5, 0C45, NKT72 0-56
U42 10 VHF Germanium PNP Transistora TO-1 NKT667, AF117 0-58
U43 25 Sul. Trans. Plastic TO-18 A.F. BC113/114 0-85
Ud4d 20 $ii. Trans. Plastic TO-5 BC115/NPN 0-55
U4 7 3A S8CR. TO66 up to 500PIV 1.10

Code Nos. mentioned above are given as a guide to the type of device in

instructions. Price each: £3-69

the pak.

The devices themselves are normally unmarked.

INTEGRATED CIRCUIT

Manufacturers’

These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but
are ideal for learning ahout 1.C.'s and experimental work.

Pak No. Contents Price
UIC00:=12x 7400 0-55
UIC01=12x7401 0-55
UIC02=12x 7402 0.58
UIC03=12x7403 0-56
UICO4:e=12x 7404 0-55
UIC05:==12 x 7405

UIC06:=8 x 7406 0-85
UIC07=8x7407 0-55
UICI10=12x7410 0-56
UIC20:=12x 7420 0-58
UIC30=12x 7430 0-58

UIC40:=12 x 7440

UIC41:=5 x 7441 0-56
UIC42:=5x 7442 0-65
UIC43=5X 7443 0-65
UICi4mb x 7444 0-56
UIC45=5x 7445 0-85

Paks cannot be split, but 26 assorted pieces (our mix) is available as PAK vICX1.

"*Fall Outs” which include Functional and Part-Functional Units.

Pak No. Contents Price
UICH#6=5xT7446 0-58
ULU48 =5 x 7448 0-58
UIC50=12x 7450 0-55
UIC51=12x7451 0-58
UIC53=12x7453 0-56
UIC34=12x 7454 0-86
UIC60=12x 7460 0-5&§
UIC70 =8 x 7470 0-55
UIC72=8x 7472 0-55
UIC73=8x7473 0.56
UIC74=8x 7474 0-55
UICT6=8Xx7476 0-56
UIC80=5x 7480 0-55
UIC81=5x 7481 0-56
UIC82="5x 7482 0-55
UIC83=5 x 7483 0-55

FULL  RANGE OF i NEW LOW PRICED TESTED S.C.R.’S SIL. RECTS. TESTED

ZENER DIODES ANGE PIV 50 100 200 400 600 800|PIv 300mA 730ma 14 154 33 104 304

O A p 2y 2p & fp & 07 8016 Plastic 30158010 8010 TO48

238V, 4000k (DOT 1 1a Too 022 027 027 032 042 083| o0 Dos D06 006 0.0 eab 021 088

Case) 182”“-]0{‘, §0% | 34 Toes 027 027 032 042 052 070| 100 0-05 007 0-08 o-w 017 023 076

L s (B 5A TO66 0.39 0.52 0.54 0.59 0.75 0-88| 200 0.08 010 0.07 012 G22 025 1.00

Stud) 82p ea. 54 TO64 0.39 052 054 062 075 0-88] 100 0.08 015 0.08 015 030 0-38 1.85
74 TO48 0.52 0-556 0-62 0-67 0-84 0-09] 600 0.09 0.17 0.10 0.18 6-36 0.45 1.80

PAKS 10A TO48 0.55 0-83 0-87 0.88 1.07 1.32] 800 0-12 019 0.11 0-20 C-38 056 210
16A TO48 0-58 0-62 0-87 0-77 0.97 1.80{ 1000 0.14 0-30 0.12 0-25 0-48 0-85 250
30A TO48 127 1.54 176 1.83 440} 1200 0-35 0-30 6-58 0-75 800

. F.E.T.'S TRI S

Pak No. Contents Price | POST OFFICE 2N3819 31p 2N5468 35p) FOR DUIBAECSWITH RO 2: Aﬂf T

UICB6=5 X 7486 3 TELEPHORE 2N3820 55p 2N5459 Hp RIACS. TO-6 TO-66 TO-48

UIC90 -55 | DIALS 60p each. | 23821 30p BFWI10 BR100 (D32) 41p each

UIC91 - 8N3823 81p MPF105 41» e et 0 fp #p

UICe: ; 10 amp POTTED | 150y 33 65 88

U1C93 . EE

UICS4 0-85| CADMIUM CELLS |one 655 Pak of your| BRIDGE RECTIFIER | 0 & oo

UICS 0- DR own choice tree with|  on heat sink.

UICY6 0- = 4%p ordersvalued84orover | 100PIY. 99p each 400v 77 83 1-81

UICI10 0 .

Uicis o Al prices include V.A.T.  Giro No. 388-7006

g{g{ g:“ 2N3055 Piease send all orders direct to warehouse and despatch department

UIC19 085

UIC199=5x74199 0-85] 116 WATT SIL

POWER KPN
55p EACH

UICXI=25 Assorted
74's 185

-PAXK

2 Amp. BRIDGE RECTS. | D1699 NPN SILICON } BIP 19/20 TO3 NPN PLASTIIC SILICON

Vebo=100V. Vceo=50V .=10 amps. Ptot

50 v RMS 35p each | DUAL TRANSISTOR AT ol (T-:iM

100vRMS  40p ., |(Bimimr to 2N2050) | ° E=tansk 19,20 Matched Pair P O BOX 6 WA RE = HERTS
400 v RM8 50p .. 1 25 100+ 1 25 1004+ 0+ - . y

Sizegl pmiuainn L 0SS GE3 0:23/J10:35 BB B o “ 001 0 D Postage and packing add I1p. Overseas add extra for airmail.

Minimum order $5p. Cash with order please.

Guaranteed Satisfaction or Money Back

ALL PRICES INCLUDE V.A.T.
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prim. 120/240V. Sec 120/240V Centre Tapped and Scresned
ALSO AVAILABLE WITH 115/120V SEC. WINDING

L

Ref. VA Weight Size em.
No. (Watts) Ib oz
07 20 | B

70~ 60x 60
99x%x 77x B6 .
5 8 99x B9Ix 86 .
00 0 121 x 93x102 P
12121 %11-8x10-2 0
0 140x108x118 .
8 140x134x11-8 p .
0 172x140x140 .
0 17:2x166x140 -
0 216xI53x181
AUTO TRANSFORMERS
B Weight Size em. Auto Taps
. (Watts) Ib oz
20 1 0 58x 51 x 4 -210-240
4 70x 67x 6 -210-240
4 B9x 77x 7 200-220-240
4 99x 96x 8
12 8 1240 x11-2x10-
19 8 14:0x13:4xI14
- J 30 4 140x1I59xt4
32 0 172x166x%14
40 0 21+6x134x18
R CASED AUTO TRANSFORMERS
Dlﬁel’ent V0|tageS 115 500W enclosed transformer, with mains lead and twe 115V
A” En ||Sh make outlet sockets, £9.49, P & P 67p. 20W version, £2.02, P & P 22p
g LOW VOLTAGE SERIES (ISOLATED)
Fu||.y Guaranteed PRIMARY 200-150 VOLTS 12 AND/OR 24 VOLT RANGE
RNef ;‘rlnpzs Weight Size cm. Secondary Windings P & P
0. 1 4V Ib oz
for parts and labour 0-5 0-25 8 4Bx 29x 350-12Vac 025A 22 122
2 1’005 1 4 61~ 58 48 0- B > 144
2 I 112 70x 64x 61 0- .
2 g gll 8-3)(2-7.\;90
8 B9x 80x [
AC 601 240V a.c. INPUT ) 8 ; 2 E gg g-zx gg 0-
" . -5V, 8V 12V d.c. 0 NPT o-
OUTPUTSBV“‘S;/Q.QBV}JSV 9V and 2 6 €12 99103 86 B
MAX. CURRENT 500m 8 812 121x 99x102 012
1011 8 140x 96~118 0-12V at I0Ax2
;5 ;g 8 I;(z) 12-1 IIBOI%\\;“ISAX%
032 0 172x153<14001| at 30A x
Ac.301 INPUT 240V a.c. 30 VOLT RANGE

OUTPUT 6V, 75V, 9V d.c. Rel Size cm. Secondory Taps
2 0-12-15-20-24-30V

a
N

MAX. CURRENT 500mA

X X X X ¥ >
S-vavmuau
NOWORO W~

Ac.201 INPUT 240V a.c.

OUTPUT 9V and 12V d.c.
MAX. CURRENT 1 Amp

NOONL®DL LS
P L
Q== 0OV O —

*x X

ChEReawn—T

“s0 vOLT ; NGE‘
VOLT RA
INPUT 240V a.c. o . Weight Size cm. Secondary Tops P&P
AC.105 OUTPUT 12V d.c. 2 % 0-19:2533-4050v 190 5
MAX. CURRENT 6 Amp 15-33-4C

X X

AC.101 INPUT: 240V a.c.

OUTPUT 6V or 7.5V or 9V d.c.

MAX. CURRENT 500mA ‘ 60 VOLT RANGE
Secondary Taps

SsEpeNmy
NOO—-—WwOWO
X X X XXX X

NRSS oD

DC.301 FULLY STABILIZED 1 3e BRI
: INPUT: 12V d.c. 10 39x '
OUTPUT 6V, 75V and 9V d.c. 23 2a -
MAX. CURRENT 500mA 50 14.0 x
60 14:0 x
80 14:0 x
. - 0-0 172 x
Dc 101 Suitable to use from Car cig. lighter. 20 172 x
* INPUT: 12V d.c. MINIATU
OUTPUT 7.5V or 9V d.c. Weigne 0
MAX. CURRENT 500mA c; 18X26%T0 |-£3|
4 61x58x48 1-52
4 39x2:6x29 112
4 48x29x35 1.52
00 61 x54x48 2.03
12 70x64x61 273
NORMAN RO
4 61x5Bx48 160
8 70x61x6| 1-41
(ELECTRICAL) LTD. b o
4 BAUxTTx77 2-86
*Carriage via B.R, S
Head Office Birmingham Branch: °
‘Norman House" 29 Constitution Hill DD 109 FOR V.A.T.

8 St. Chad’s Place Birmingham 19 OISO G G

London WC1X 9HJ

Telephone: 01-837 9111/3 Telephone: 021-236 4710 BARR.E electronics
Manchester Branch : Bradford Branch : 3,THE M'NOR'ES, LONDON EC3N 1BJ

25/27 Harkness St. Ardwick 10 Sackville Street
Manchester M12 6DS Bradford, Yorkshire . ¥
Telephone: 061-273 1498 Telephone: 0274 26104 TELEPHONE 01 488 3316/8

NEAREST TUBE STATIONS ' ALDGATE & ALDGATE EAST
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R

’/[;arts for PRACTICAL ELECTRONICS projects.

“One Source” buying makes sense—saves you time,
money and postage.

After many requests, Electro Spares are now supplying lists of components for ALL the projects featured in
' Practical Electronics” commencing July 1973 issue.  Just forward a S.A.E. (preferably 9" x 4" minimum)
stating which project is of interest to you—we will forward an individually priced list of components required.
No need to buy a full kit—you need only purchase the parts you require at any one time. All Electro Spares
supplied components are new, branded products of reputable manufacturers and carry full makers' guarantee.
We regret we cannot supply lists for projects published before July 1973 issue.

“P.E. RONDO" QUADRAPHONIC SOUND SYSTEM
Complete kits for the entire P.E. Rondo Project will be available as this appears in
the magazine. These contain top quality components with fibre glass p.c. board,
etc. etc.

“P.E. GEMINI" STEREO AMPLIFIER

QUALITY HI-FI FOR THE
HOME CONSTRUCTOR. 30 Watts (R.M.S.)

. o per Channel into 8 ohms!
“P.E.”” F.M. VARICAP STEREO Total Harmonic Distortion 0-029!

TUNER Frequency Response (—3 dB) 20 Hz—
100kHz!

Electro Spares offer a kit of high quality
parts to the published specification for
this remarkable tuner, featured in
“Practical Electronics’, May 1973.
Features include pushbutton “Spot On"
tuning, with up to 5 pre-set stations (no
difficult tuning dial and drive cord).
Easy ‘‘no problem' construction

We are still continuing to supply
components for this fabulous amplifier,
which is now recognised as practically
the ultimate in High Fidelity. We know
of no better unit for the home
constructor, and can supply a booklet,
containing full specification, complete
requiring only a few simple setting u cpnstructiona| infor_matior], wiring
ad(j‘ustm%nts zvith ad.c. \eoltmeterg P diagrams, fault finding guide, etc. etc.,

Uses NEW pre-set modules for R.F. price 55p plus 4p postage. o
and I.F. circuits—no circuit alignment. Our new, low comprehensive price list

High efficiency integrated circuit Phase is supplied with each booklet, or prices
Lock Loop Decoder for perfect stereo for components supplied separately on

reception, with stereo lamp indicator. receipt of large S.A.E.
Fibre Glass P.C. Board, neat slim-line FOR PEOPLE WHO REQUIRE THE

cabinet, with brushed aluminium front BEST—IT HAS TO BE THE “p.e. gemini" ; '
panel, pushbuttons, etc. etc. E

IDEAL FOR USE WITH THE "TEXAN",
“P.E. GEMINI" AND ANY GOOD
QUALITY STEREO AMPLIFIER,

ALL PARTS for Varicap tuner and Gemini amplifier supplied separately.
Please send S.A .E. forfull details of any ofthe above or call yourself. Visitors welcome
—easy parking.

ELECTRO
Sheffield S11 8PE
SF)AQES Tel.: Sheffield (0742)
668888

The Component Centre of the North.
NEW QUICK and EFFICIENT MAIL ORDER DEPARTMENT
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Essex

TRANNIES

4 Bush House,
Bush Fair, Harlow,

All prices
inclusive
of V.A.T.

Mullard Polyester’s

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-01uF, 1-015uF, 0-22uF, 34p. 0-33uF. 0-047uF, 0-068uF, 4p, 0-1uF, 44p.
0-15uF, 0-22uF, 5{p. 0-33uF, 7p. 0-47uF, 94p. 0-68uF, 12p. 1-0uF, 14p. 1-5uF, 22p. 2-2,.F, 27p.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V : 0-0011F, 0-00164F, 0-0022uF. 0-0033uk. . V047uF, 24p. 0-0068uF, 0-01uF, 0-015uF, 0-022uF,
0-033F, 34p. 0-047uF. 0'088.F, U ik, 44p. U 15uk, 84p. 0-22uF, 8ip. 0-33uF, 12p. 0-47uF, 14p.
160V : 0-01F, 0-015pF, 0-22uF, 0-033uF, 0°-047uF, 0-068uF, 3p. 0-14F 3¢p. 0 15uT, 4)p. 0-22uF, 5}p.
0-33uF, B4p. 0 47uF, 8p. 0-68uF. 12p. 1:0uF, 144p.

.
Popular Transistors Ly

and Diodes <

(Many other types stocked)

ACI07 16p | ADI49 a0p GCl57 13p | BFY50 17p 2N3053 28p 40636 66p| OA47  8p
AC126 14p | ADI61 32p BCI.8 12p| RFY5L 17p|2N3054 50p 0A81  8p
AC127 14p|AD1S2 32p LCISO 13p | Bryse 17p | 2N3085 52p DIODES | o455 11p
AC198 14p| AF114 15p BC!68 1llp MPBII1 35p 2N3702 llp|IN914  8p| OA9  8p
AC142K 25p AF115 15p BC169 1lp|OC28  40p 2N3703 1lp |1N916  8p| 0A91  8p
AC141K 26p | AF116 15p | BC182 12p | OC35 1lp | IN4148 5p| 0A95  8p
AC176 15p | AF117 15p | BCIS3 12p | OC36 11p | 1N4001 4'p

ACI87 14p| BCI07 11p| BCIS4 12p OC4s 11p | IN4002 4ip

AC18 14y | DC108 110 BC212 125 | OC4S  14p | 2N3707 iip | IN4005 5ip

ACI8TK 25p | BC109 s BC213 12p | OCT1  14p | 9N3708 1lp | 1N4004 84p

AC188K 24p | BC147 BC214 12p | OCS1  14p|2N3709 1lp |1N4005 8p

AGY50 59p | BOI48 315 | BF194 1op | TTP41A 79y | 2N3710 110 | 1N008 60

AD140 40p 'BC149 1gp| BF195 17p TIP424 9lp | 2N3819 28p  1N4007 10p

P/P 12ip Catalogue 10p. (Saturday callers welcome)
U6+ 1004  Nos. 14 25+ 100+ Nos. I+ 25+ 1004+ Nos. 1+ 26+ 100+
5 R T 8h o a5 Volume controls | Carbon
-20 0-18 018 7440 0-20 0-18 0-15 7490 0.82 0-71 O- 74162 4.84 4.54 4.
50 018 014 7isl 081 0.78 070 197 084 0.65 0.8 1i103484 454 403 | P OTENTIOMETERS skeleton presets
- 0-18 0-16 7442 0-81 0-78 0-70 7493 0-82 0-86 0-84 74164 2.73 2.83 2.58 | Carbon track 50002 to 2-2 meg Q ~mall high quality type (linear only)
- 0-18 0-15 7443 140 1.32 1.28 7494 1-04 0-63 0-88 74165 2-73 263 2.58 | Log or Linear. All values 100—5 meg ohms.
g 0-19 0-18 7444 1-57 1-52 1.45 7495 1.14 1.083 0-88 74146 4-28 3.04 3.68 | Single 13p. Dual gang (stereo) 44p. 01 watt 8p each
-21 0-19 0-16 7445 281 218 211 7496 1.25 115 0-88 74174278 2668 2.54 | Bingle type with D.P. switch 26p. | 0-25 watt 7p each
.54 0-49 044 7446 281 218 211 74100275 258 253 741751.94 1.81 1.68
-54 048 o-;g 7447 1-33 1-3{ igg 74104 118 114 1-33 741761.99 1.87 1.69 Vv b d
20 0-24 0 7448 198 1. . 74105 1-18 114 L. 74177 2-75 2.84 255
29 024 0.20 7450 020 0.18 (.15 74107048 0.46 0.44 74180275 2.64 9.55 ereoboar
20 018 014 7451 090 019 D18 741100-67 065 0:60 71181649 605 583 [ Do cicd OISR 0:1Y
23 021 019 745% 020 018 018 74l111.52 1.40 133 74182 2.16 2.02 1.89 esistors matriv matrix
-40 0-33 025 7454 0-20 018 0-16 74118 1-10 0-80 0-70 74184 2.69 242 229 2} ¥ p 22
31 0-20 023 7460 0-20 0-18 016 74119164 154 1.36  741903.08 280 242 100 plus 2§ x 22p  24p
-49 047 087 ' 7470 033 027 028 - -42 040 74191 2.30 2.24 218 | & watt 5% carbon .. 1p  0-7p } 3% x 22p  26p
-57 0-58 0-51 7472 0-33 0-30 0-28 .59 1.87 74192 2.53 2.30 2.25 | # watt 5% carbon .. lp  0-7p 33 x 28p  28p
-20 0-18 0-14 7473 046 042 0.26 - .16 74193 2.53 2.30 2.18 | 1 watt 10% carbon 2ip 2p 24 x 80p  79p
-60 0-58 0-55 | 7474 0-44 0-40 0.34 . .93 74104 3-27 315 3.02 | range 10 ohms to 47 31 x s 8lp £1-05
-20 0-58 0-55 7475 0-63 057 0-54 48 143 74195242 2.30 g18 | ~megohms. Piniusertion tool .. —  82p
- 0-53 0-55 7478 0-55 0-51 0.48 3 .44 74106 2-18 2.08 1.94 | # watt mfo2% ..... 3p 2-4p Spot face cutter ... . 52p 52p
H 0-31 0-25 7480 1.10 0-89 0-93 a .08 74197 2-18 2.08 1.94 | range 10 obms to I Pack of 36 piun .... 42p 42p
.55 0-51 '0-48 7481 1.37 1.26 117 . .08 741088.85 605 544 | megobms. 20p  20p
.85 0-79 0.73 7482 110 0-99 0-93 . -83 | 74199665 805 5.44
-20 0-18 0-15 7483 1.82 1.28 1.17 . -08 74200 26-40 21.12
-42 0-33 029 7484 132 121 L17 . .08 16-90
-97 091 085 7485 2.75 284 253 . -36
277 074 071 7486 0-49 0-41 0-36 18 2. -94
7438 077 074 071 7489 4.95 420 4.07 74161218 2.05 1.84 ; B B
L'near Integrated C'rcults | S lied to fuli specifications with top quality P.C. boards, components
and solder.
g?)i g(l)lg'g ggg ‘;g:” ’Br(l)'?v?DIngg 7;gg g?ﬁ" ggg ;:gg g(l){;g 82: CBS SQ Matrix Decoder (inciuding licence fees) £8:00 4- 80p VAT
301 8Pin DIL 0-48 308 TO99  £6-90 | 723C TO%9  £1.00 | 1437 DIL £1-30 | Preamplifier Board £3-00 4 30p VAT
3014 DIL 069 | 308A TO99  £7-40 | 741C 8 Pin DIL 0-35 | 1458 TO99  £1-30 .
301A TO99 0-69 | 709C DIL 0-35 | 741C 14 Pin DIL0-368 | 3046 DIL 0-84 | Master Volume/Tone Controls/4 channel Balance Control Board £3-50 + 8ip
301A 8 Pin DIL 0-66 | 709C TO99 0-34 | 741C TO99 0-38 VAT.
307 0-68 ' 710C DIL 0-44 ' 747C DIL 0-80 Power Amplifier Board and Heat Sink (vach board contains a stereo pair of
— | amplifiers) £7-50 4 75p VAT,
Electrolytic Capacitor =
y ap C| 0 s Mains Smoother Capacitor 7p + Tp VAT,
i B ip V. o
4voLT 10 VOLT | 16 VOLT | 25 VOLT | 63 VOLT | pums mresaiorner A
47uF 64p | 22uF 6ip | 1000uF  17p | 2200uF  39p | IuF 6ip [ omees Maname T
I00uF  6ip | 47uF 6ip | 1500uF  25p | SOO0uF  68p | 2:2uF  6ip | Wooded Cased el b P
220ufF 6ip | |100uF 64p | 2000uF 43p 4-7uF 6Lp | Hardware Pack £2-00 4 20p \_ AF.
330uF 6ip | 220uF 8p | 3300uF 38p 6-8uF 6ip | Control Section Facia £3-50 4 35p VAT.
1000uF 13p \ 330uF 10p 6800uF 65p 40 VOLT 10uF 6*p Al other Kits and somponents nsed 1o 2120 Rondo will be asailable as they
4700uF 19p 470uF le 6-8ufF 6{-p 22uF 6-}p ppear in vach issue. MAE for List.
. ° | 1000uF lp | { 15uF 64p | 68uF lop
-3 YVOLT |500[JF 20p 25 VOLT 33uF ip | 100uF Ip
33uF é1p | 2200uF 24p | 10uF éip | 47uF éip | 1S0uF 13p OUR NEW RETA”‘ SHOP
68uF 6ip | 22uF 6ip | 100uF 9p | 220uF  19p
ISOuF  6lp | 16 VOLT | 47uF 6ip | I50uF  10p | 330uF  22p WILL BE OPENING
470uF lip | 15u4F 6ip | I00uF 8p | 220uF 1lp | 470uF 26p
680uF  13p | 33uF 6ip | I50uF 8p | 470uF  19p | 1000uF  44p ON 17th DECEMBER
1S00uF 18p | 68uF éip | 220uF 10p | 6B0uF 25p
2200uF 18p | | S0uF 8p | 470uF 13p | 1000uF 25p
3300uF  26p | 220uF 9p | 680uF 20p | 2200uF  44p at 4 Bush House,
6800uF 40p | 680uF 17p ' 1000uF 22p | 3300uF 65p

Bush Fair, Harlow,
Essex.

Open 9-5.30 Monday—Saturday

Please pay us a visit

afliRop

We are now Stockists of AMTRON
High Quality Construction Kits
(S.A.E. for full list)

£

UK65  Transistor Tester 2:50
UK92 Telephone Amplifier 79
UK 110 Stereo Amplifier 5 + Sw 11-07
UKI1I5  Hi-Fi Amplifier 8w 4-3|,
UK 20 Hi-Fi Amplifier |2w 5-20
UKI25 Stereo Control Unit 630
UKI160 1.C. Amplifier 8w 1107
UK220 Signal Injector 2:57
UK235 Acoustic Alarm for Absent-minded Drivers 7-39
UK240 Parking Lights Automatic Switch 8.66
UKS00 LW/MW/FM Radio Receiver 35-30
UKSIS MW Radio Receiver 9-86
UK640 200mw Light Dimmer 7-24
UK790 Capacitive Burglar Alarm 7:57
UKB840 Adjustable time lag car Burglar Alarm 6-8]
UKB875 Capacitive Discharge Electronic Ignition for internal

Combustion Engines 14-51
TRA 1 24.hour Digital Clock 2450
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Introducing the new

' y / INCORPORATING LASKYS RADIOLTD. & G. W. SMITH&CO. (RADIO) LTD.

Following the successful merger in 1972 of

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

the UK's two leading audio retailers through Audiotronic Holdings Ltd.the final phase of the
integration has now been completed. One retail company trading under the name
of “Laskys” has been formed to bring you a wider choice of equipment,
highly competitive prices and a better than ever service.

LASKYS RANGE—We stock
the widest range of the best
equipment in the UK.and
probably the world, backed by
accessories, tapes and cassettes,
components and other
electronic equipment.

LASKYS GUARANTEE-AIl
equipment purchased from us is
offered with a full 12 months
guarantee including parts and

' labour.
LASKYS BRANCHES-
We have 24 branches
throughout London and the
provinces each holding a
comprehensive range and our
staff will be pleased to
demonstrate and advise on
your choice of equipment

LASKYS SERVICE-At head
office we have a fully equipped service
department and extensive stocks of

spares.

LASKYS MAIL ORDER-We offer
a speedy and efficient service.
Immediate attention given to all
LASKYS PRICES—Our orders.
enormous purchasing power
together with reduced
administration costs enables
us to offer you the most
competitive prices to be
found in the UK.

Practical Electronics February 1974

LASKYS EXPORT—Personal exports
arranged for overseas visitors. Goods
despatched to all parts of the world
through our Export Mail Order

Department.
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ALL PRICES EXCLUDE VAT

AUDIOTRONIC Model ATM1
Top value 10,000
opv pnckn multi-

0/10/50/2%‘1 000
volt Al Dé
DCcurrml 0-1ma/

+22d8. Size 90)(
60x 28mm
Complete with

L .
OUR PRICE £2.95

MODEL TE300
30,0000pv. Mirror
wcale. Overload
grotar.tion. 0/0.6/3/15
0/300/1200V DC I

0/6/30/120/600/
1200V AC. 0/30uA/
6mA/60mA/300mA/
600mA. 0/8k/80k/
BOOK/8 Meg ohms.
—20 to +63dB.

OUR PRICE £7.50
U4324 MULTIMETER

P&P 15p

MODEL TE200
20,0000pv. Mirror

scals, overicad

protu:non 0/5/25/
25/1000V DC

/250mA. 0/60k/
6 Meg ohms.
—20 to +62d8.

OUR PRICE £4.95 P&P 15p

MODEL U437 MULTIMETER
10,0000pv. A first
class, instrument
manutactured in
USSR to lhohlﬁwn

standards. v?os
2.5/10/56/ 250/
500/1000V DC.
2. 5/10/50/250/
/1000V

DC current 'IOOuA

1/10/'IOOmA/1A
esistence 300 ohmx/

3/30/300kl3

ohms. Complete with batteries, test

leads, instructions and a sturdy steel

carrying case.

DUR PRICE £4.95

MODEL TH12

20,000 opv. Qurlold
protection. Slide swi
selector. 0/0. 25/2 5/10/
50/150/1000V DC. 0/10/
50/260/1000V AC. 0/

50uA/25/250mA DC.
0/3k/30k/300k/3 Megohms. -20 1o
+50d8B.

DUR PRICE £5.97 P&P 15p
HIOKI Model 720X VoM

P& FZSE

OUR PRICE
£5

.97
P&P 20p

U4323 MULTIMETER
20,0000pv. Sim) u
unit with sudio/l

oscillator. Suit o
fov pononl receiver

0 5/2 5/1 0“%‘/250/
2. 5/1 0/15/250/500/1(X)OV AC. 0.05/
0.5 A DC. S/

50/500 ohms/5/10/100k ohms/1Meg.
Battery opersted. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plete with test leads.

OUR PRICE £7.00

P&P 20p

U4312 MULTIMETER
axtremely sturdy
mnrurr:'m tor ]
general electrical
use, 6670pv.
0/0.3/1.;%/.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/1 50/300/600/
900V /300uA/
1. 5/6/15/150/60/

00mA/
1.5/6A AC. 0/200/3k/30k ohms. DC
sccuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete wnth
sturdy metal carrying case, leads a

instructions.
OUR PRICE £9.75 P&P 25p
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y, over-
otected.

ence
25/500 ohms/O 5/5/50/500!: ohms/5
Mohms. ibels: —10 to +12dB. Size
167 x 98 x 63mm. Supplied comp-
lete with test leads, spare diode and
instructions.

OUR PRICE £8.00 P&P 20p

INCORPORATING LASKYS RADIOLTD &G W SMITH &CO. (RADIO) LTD

MODEL 500
30,000 opv with
overload protect
tion. Mirror scale.
0/0.5/2.5/10/25/
100/250/500/

0/60k/6 meg/60 megohms.
OUR PRICE £10.50  Car. paid

Leather case for above £1.75

KAMODEN HM350
TRANSISTOR TESTER
High guality
instrument to
tast reverse leak
current and DC
current. Ampli-
tication 1a-:tor of
P, diodes,
transmon SCR's
etc. 4" square

=
clear scate mater.
Operates from A
imevnal batteries.
late with

TMK MODEL TW50K

DCV I 0 25/
25/1.25/2.5/5/10,
25/50/‘25/ /
500/1000. AC Volts
1.5/3/5/10/25/50/
|25/250/500/

1000. D
25/50uA/2 5/5/25/
50/250/500mA/5/ |
10A, Resistence:
10k/100k/1 Meg/
10 Meg ohms. —20 10 +81 5ai

OUR PRICE £8.50 PaP 17p

U435 MULTIMETER
20,0000pv. Overload 4

|

Current: 50uA/1/5/
25/100mA/0.5/2.5A
DC. 5/25/100mA/
0.5/2.5A AC. Resist.
ance: 0.3/3/30/300k
ohms, Size: 205 x 110 x 84mm. Su,
plied complete with leads, cmcodl e
clips and steel carrying case.

OUR PRICE £8.75

U91 Clamp VOLT
AMMETEE

For measuring AC volt
age and current without
breaki cm:un Ranges
300/600V AC. Current
500,

ecu racy

94 x 36mm, Complete
with carrymg case, leads
and fuses.

OUR PRICE £10.50

P&P 20p

P&P 20p

U4341 MULTIMETER
TRANSISTOR TEST
27 ranges. 16,7
Overload protect,
Ranges: 0.3/1.5/6/

0/150/300/900
1 5/7 5/30/150/
300
(‘untn( 0 CIi/O &/
6/60/600mA DC.
3/3/30/300mA AC,
Resistance:
. /2/6/20/60/2(X)k ohms/2 Mohms.
ary operated. Supplied complete
robes, lesds and steel uuymg
cu- ize: 115 x 215 x 90mm,

OUR PRICE £10.50

P&P 20p

mstrucnons leads
carrying handle.

OURPRICE £1250  pap30p

MODEL C7080EN
Giant 8" mirror
scale. 20,000 ogv.
0/0.25/1/2.5/10/
50/250/1000/
5000V DC.
0/2.5/10/50/250/
1000/5000V AC.
0/50uA/1/10/
100/500mA/10A
DC. 0/2k/200k,
20 Meg. —20 to +5008

OUR PRICE £13.95

P&P 35p

KAMODEN 360 MULTIMETER
High sensitivity.

AC 10kohm/V
5" mirror scale,
ovevlold pvot-ci

2 5/10/8'7250/
C. 5/10/
50/250/1000V
AC. Current:
0.01mA/0,5/5/50
S00mA/10A,
Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100M

+62dB. Barurg operated. Size: 180 x
140 x BOmm. Supplied complate with,
test leads etc.

OUR PRICE £13.95

P&P 25p

HIOKI MODEL 700X
00,0000pv. Overload

1

protection. Mirror scate
.3/0.6/1.2/1.5/3/6/
2/30/60/120/300/

00/1200V DC.
.5/3/6/12/30/60/150/

300/600/1200V AC.

18/30uA/3/6/30/60/
150/500mA/6/12A DC

2k /200k/2M/20MOhms
—20 to +63d8B.

OUR PRICE £14.95

P&P20p

S100TR MULTIMETER-
TRANSISTOR TESTER
00,0000pv. Mirrar

Y

KAMODEN HM72[IB FET VoM

Input impedence 10

50/250/1000V AC. |l
0/25uA/2.5/25/250
mA DC.

0/5k /50k/500k /5 M
500 Megohms

OUR PRICE
£14.95 pap 30p

MODEL TE15
GRIO OIP METER
Transistorised. Dper-
ates as Grid Dip,
Oscitlator, Absovb»
tion Wave Mater and
Oscillating D"aclor.
Frequency ran
440k Hz— 280! Hz
in six coils. 500uA
v

?ng is%n;( lOrr:|m.
OUR PRICE £15.00

U4317 MULTIMETER

High sensitivity

instrument for field [ — ==&

:(nd'l:bornorv s:.ori ‘JL .
ni inter

xm..."’n’.?,{%", P

8« 100m’
05/ 5/10/25/50/100/250/500/1

C. 0.5/2.5/10/25/50/100/250/
500 1000V AC. Current: 50u / .5/
1/5/10/50/250m A/1/54 0.25/
0.5/1/5/1 0/50/250mA/|/5A AC. Res-
istance:  0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: ~5 to +10d8
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plete with leads.

OURPRICE £15.00 P&P 20p

P&P 20p

KAMODEN 72200 Muﬁltestev
High sensitivits
tester. 200, opv
Overload protectsd
Mirror s ke
3/33 7120/600/
1200V DC. 0/3
‘2/60/300/1 1200
V AC. 0/6uA/
1.2mA/120mA/
600mA/12A DC
0/12A AC. —-20 10
+63dB. 0/2k/200k/
2 Meg/200 Megohms
OUR PRICE £16.95

370WTR MULTIMETER

Features AC cun-m
ranges. 20,0000pv

0/0 /5/2 5/10/50/

0/2 5/10/50/250/
00/

1000V AC.
0/50uA/1/10/100
mA, (]}

P&P 30p

[

AC. 0/5k/50k/500k;
5 Mag/50 Meg.
Decibels: —20 to +62dB

OUR PRICE £17.50

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large 4%
mirror scale. Size:
|49x 117x60mm.
— 12000V D
32 300V GMS AC.
8-800V
bC curunt 0 12~
12mA. Resistence
to 2000MOhms. Decibels. —20 to
Ews Supplied complete with leads
and instructions.

OUR PRICE £17.50

P&P 25p

P&P 20p

lulo Overload

Model 449A In Circuit ‘
TRANSISTOR TESTER

Checks true AC,
Beta in/out. ch-clu

3
2
»
o
¥
2
Sa
8
>

240 V AC operation.
OUR PRICE £17.50

P&P 25p

0/0.
0. s/3/1z/30/1zo/
600 0/6/

120/600
0/12/600uA/12/
300mA612A DC.
0/100'0'/ Meg/

—20 10 450dB
0.01-0.2 MFD.
Tumlnor tester measures Alphs, Bata

d ICO. Complete with instructions,
banmn and leads.

OUR PRICE £14.95 P&P 25p

TEGS5 VALVE VOLTMETER

volts 1.5—1500V.

Resistance up !o

1000 Megohm:

200/240V AC

operation. Com-

plete with probe

and instructions.

OUR PRICE £17.50
Additionsl probes availabla:

RF £2.12, HV £2.50

P&P 30p

Practical Electronics

TEA0 HIGH SENSITIVITY
AC VOLTMETER

3/
1/3/1 |/30/100/

1 2MH1
—40 to +50dB
supplud brand
new compln.
with leads a
Iﬂﬂmﬂ(loﬂ‘.

OURPRICE £17.50

P&P 25p

KAMODEN HMG500
insulation resistance testes

Range 0—1,000 e

Megohms, 500V L\\

%a:-vy operated L, b
ide ra clear

maeter 42?('4%”.

5
Complate with L!
deluxe carrying b

case, batteries and instructions

OURPRICE £19.95 P&P 30p

TMK LAB TESTER
100,0000pv. 6%
scala, Buzzer

short circuit check
Sensitivity 100,000
opv DC. 5k/V AC

AC 3/‘0/50/250/
00/1000V

l:unnm 10/100uA/10/

10/100/500mA/2.5/10A. Resistence:

1k/10k/100k/10 Meg/100 Meg ohms.

Decibels: —10 1o +43dB. Plastic case

wgg carrying handle. Size: 190 x 172

x mm, .
OUR PRICE £19.95 P&P 25p

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330
Ohms/Volt AC
and n
Accuracy 0.5%
DC. 1% AC.
Scale length:

1.5/3/7.5A AC.
0/75/150/300/750mV/1.5/3/7.5/15/
30/75/150/300/750V DC. 0/750mV/
1.56/3 /7 5/15/30/75/150/300/750V
AC. Autom. cut out device. Supp-
with test leads, manual
ificates.

OUR PRICE £49.00

P&P 50p

AT201 Decade
A‘ITENUAT(] R
Fr

anug
o- |11dB 0.1d8
stoy Impodcnc- 600 ohms. input
o:"r rnuvmum 30dBm. Size: 180 x

UUR PRICE £12.50

TE16A TRANSISTORISED
SIGNAL GENERATOR

P&P 37p

with instructions and leads.

OUR PRICE £8.97

P&P 25p

TE22 SINE SQUARE WAVE
AUDIO GENERATOR

s,
200/250V
AC operation, Supplied brand new
guaranteed, with instruction manual
and leads.

OUR PRICE £17.50  pap37p

ARF 300 AF/RF SIGNAL
GENERATO

Al tummonud
compact fully
portabla. AF sine-
w':u 18Hz to 220

P-P RF 100kMz to
200MH1 Dutput

maximum, -
220/240V AC opouuon Complete
with instructions and leads.

OUR PRICE £29.95

P&P 50p
February 1974




SKYFON 100mw
OUR PRICE £24.95 per pair
P302 Two Channel 300mW
ALL PRICES EXCLUDE VAT INCORPORATING LASKYS RADIOLTD & G W SMITH & CO (RADIO) LTD OUR PRICE £62.50 per pair
P1003 Three Channel 1 Wett .
OUR PRICE £71.25 per pair
P&P 50p per pair
L B3 TRANSISTOR TESTER MR |MR [MR |[MR [MR [MR sw |so |so |so [PE TeD
e Caass RANGE 38p |45P |52P |65P |85 |65 B0 |100 |460 640 (830 |70 |107
25uA — - [ - | - | - [cag0] - | - | - [ -1 -—1-1+-
instructions etc. 50uA £2.66£2.70| £3.50| £3.70 | £4.40| £3.55 | £3.50|£4.15| £2.80 [£3.05 |£3.40{£3.75] £6.90
OUR PRICE 100uA £2.45|£2.60| £3.00|£3.15|£4.25£3.00 |£3.40 | £3.95|£2.75 |£3.00 |£3.35 | £3.60 | £6.40
£3.95 par20p 200uA £2.40|£2.50] — |£3.05/€£4.05| — | - | - |£2.70[£3.00|£3.30[€3.40] —
LB3 TRANSISTOR - 500uA £2.25|£2.45| £2.65|£2.75|£3.90| £2.70 | £3.05 | £3.70|£2.55 |£2.95 |£3.15[£3.20| -
TESTER 50-0-50uA £2.50|£2.85| £3.05|£3.15|£4.25£3.05 |£3.40 | £3.95|£2.80 |£3.05 |£3.40 [£3.60£6.40
Tests PNP ar NPN 100-0-100uA | £2.40|£2.50| £2.95| £3.10[£4.05|£3.00|£3.30 | £3.90|£2.75|£3.00£3.35 £3.50| —
Seeaion, Opetates 500.0.500uA |£2.25(¢£2.40| — |f260/¢390(€260] — | - | - | - [ - | - [ -
gnwo 1.6V 1mA £2.25|£2.40| £2.50| £2.60 | £3.90| £2.60 | £3.00|£3.60|£2.60 [£2.90 [£3.10[£3.20| -
et Hns et 1-0-1mA €2.25| — | - | — |€3.90(£2.60 = L= = = =
OUR PRICE 2mA £2.25| — — . Z _ = — _ _ — — _
£450  pap20p SmA £2.25|£2.40|£2.50|£2.60|£3.90]£260] — | — |£2.60|€2.90[£3.10] - | -
: H L i 50|£2.60|€3.90|£2.60] — | — |£260|£2.90[€3.10] — | -
BELCO Sine Square Wave 13::: g ;: £2.401£250/£260/£3.90 €280} — | = — T
CR OSCILLATOR e 2 25 - | - | - | - |- - |-
Sine 18 x 200,000H: Q’ i S0mA £2.25/£2.40|£2.50|£2.60|£3.00]£260] — | — |£260[£2.90]£3.10) — | -
Sauare 18 x 20,000 § » 100mA £2.25|£2.40|£2.50|£2.60|£3.90]€2.60| - | — |£260[€2.90[€3.70] - [ -
put +10d8 (10k USED EXTENSIVELY 150mA 22 - | - | - | - I~ [ -—T-"-1- -1 -
ahms,| perates
from internal batteries. Attractive two BY INDUSTRY’ 200mA £2.25| - - - T - - = | = - - - -
tone case. Size: 196 x 127 x GOVERNMENT 300mA £2.25] - = — — _ — — 1 _ _ _ _ —
OURPRICE £17.60  par17p | DEPARTMENTS AND 500mA £2.25|£2.40|£2.50|£2.60|£3.90[£260] — | - |e260[€2.90(£3.10] - | -
POWER RHEOSTATS _ UG ey 750mA €225 - | - | - | - - L= - = L L= 7 L=
High quality ceramic AUTHORITIES. 1A DC €2.25|£2.40|£2.50|£2.60 | £3.90| £2.60|£3.00]£3.60 £2.60 [£2.90[£3.10] - [£5.95
et Over 2,000 ranges in stock— | 2A DC £225) - | - | - | - Jfeeo| - | - - [ - [ - |- 1-
vitreous enamel. other ranges to order. 5A DC £2.25|£2.40[£2.50|£2.60|£3.90 £2.60 |£3.00(€3.60|£2.60|€2.90{£3.10] — [£5.95
e Quantity discounts available.| 10A DC £2.25] — £260] - | - £2.60(£2.901£3.10 — | -
Send for fully 15A DC £2.25] — - [£2.60[£3.90({£2.60] - = = = — _ _
Single h na. % dismeter shafts. | illustrated brochure. 20A DC £2.25] — — [£2.60] - = = = - _ _ _ =
Bulk quentities available. 30A DC — — — |g2.80,£3.95/£260| — - | - _ — — —
25 WATT  10/25/50/100/250/500/ DC _ _ — |f2.80] - £260] — — — — — — ~
1000 Ohms. P&P 10p g?/ADC rrp 1 e G B Bl i—L—_ [ e R
A T 5V DC — | — | - [e2e0 - [g260| — | - |f260!£2.80]£3.10] — [£5.95
£1.62 P&P 10p 10V DC £2.25|£2.40|£2.50|£260 £3.90 £260] - | - [£260 £3.10] - [£5.95
100 WATT 1/5/10/25/50/100/250/ 15V DC £2.25| — - - 1 - - - | - - - - - |£5.95
Zgog‘ooonsoo 09 Clear Plastic Model SD830 20V DC £2.25£2.40]£2.50|£2.60 £3.90|£2.60|£3.00 £3.60] — |£2.90/€3.10] - |£5.95
VANAE 20 50V DC £2.25|£2.40|£2.50 | £2.60 £3.90|£2.60(£3.00/£3.60]£2.60]£2.90[£3.107 — [£5.95
AMABISHI VARIABLE 100V DC £2.25] — — = @ - = — — — =
Xghlﬁsf_m’:"ﬁf E‘EMERS 150V DC £2.25] — | — |£260 €390if260] — | - | — [ - " - T - [ -
At m;d.uf—un put 230V 50/60Hz. L 300V DC £2.25]£2.40] £2.50] £2.60 £3.90[£2.60 £3.00 £3.60/£2.60|£2.90{£3.10] — £5.95
arisble output — — —— 1 —
MODEL $260 GENERAL PURPOSE 500V DC £2.25] -~ . L S ‘
BENCH MOUNTING 750V DC £2.25] — _ - - = I = _ _ — 1 _
A ars ”;'0: 15V AC £2.30|£2.45€2.60|£2.80 £3.96 — - - £2.70]£3.00 £330 - | -
254 £10.00 350 Enlarged Window Model $80 30V AC - | = - #65 - .= = |- i
5a £1470 37 50V AC €230 - | - le28 80 - lg285 - e = e e = =
10A £28.10 2 & 150V AC , |£2.30] - | — [£280 - \{2 65, - | - = == = =
sn 2380 P 300V AC £2.30(£2.45|£2.60|£2.80 £3.95 £2.65 £3.00 £3.70/£2.70[£3.00(£3.30 £3.25] -~
A £1250 1300 500V AC £230] - | —~ |£280 - €265 - - = 1= -~
MODEf ::é:)g SMeter ImA | £2.30|£2.50|£260]€2.85 €3.90] — - | - - | - | - | - | -
25A £8.75 30p VU Meter £2.65|£2.70| £3.60|£3.70_£4.55/£3.65,£3.70]£4.30/£2.90[£3.15[£3.50 £3.85] -
JA__£10.00 35p v 1A AC _ [£2.a0{€2.50(£2.60 £3.90[€2.60] - - | - - - 1 = -
AUTO TRANSFORMERS 5A AC — [£2.40]£2.50]£2.60 £3.90/£2.60 — = = = = — —
2/1"'|5§5Wd..§up up of step down. Bakelite Model 65 10A AC — |£2.40/£250|£2.60 £3.90 £260 - | - = 4 = - - -
ully shrod £2.75 20A AC  Te2.40/£250/£2.60 £3.90[ €260 - | -  —  — | - 1 - | -
sow y Lo 30A AC ~T£2.40{£2.50,£2.60 £3.90]£260 — ., — - | — | - - | -
150W £3.50 P&P 18p SOAYAC S TEORES —— Sa— =
300W £4.50 P&P 23p - - - oL -
S00W £6.95 P&P 33p 50mA AC - - - |£260 - - - - -1 - — [ = =
1000W £9.50 P&P 38p 100mA AC - - - |£2.60 - - - - - - -
1500W £12.50 P&P 43p 200mA AC - - - £260 = = - — = L= _
2250W £20.95 P&P S0p 500mA AC - = — |£2.60 = = = == _ _
5000W ! P ) e B - — 1 =
£44.95 PRPE Clear Plastic Model 45P 50mV DC 1= |
SWR METER Model SWR3 100mV DC = = = = [ — _
Handy SWR maeter for S00mA/5A DC — — — = - l - — — — [£7.00
1 itter ant slign- *L S | S
m:'ﬁm:..:ﬂ.ﬂﬁ.':..ﬁ" 1/15A DC ElElle = s e — 700
st mate U _ — _ —
Ei"?noa‘d;néé 52" :l:n:;/ :;;(5)3 gg = - - 4 - - i I i [ I :;38
ator = - = = = = = = = - = .
::doﬁngglon'ioslhpsxabu L — == — l—— L L
Gomme AR SEW PANEL METERS—SIZES AND FIXING INFORMATION
OUR PRICE £4.2% PaP 25p Front Panel Hole  Fixing Front Panel Hole  Fuxing
Model 38P 42 % 42mm 32mm dia. 4 studs Model SW100 100 x 80mm 65mm dia. 4 studs
240° Wide Angle 1mA METERS Modal 45P 50 x 50mm  3Bmm dia. 4 studs Model SD460 59 x 46mm 38mm dis. 4 studs
MW 1§ 80x60mm Model 52P 60 x 60mm  48mm dia. 4 studs Model SD640 85 x 64mm  45mm dia. 4 studs
£3.97 earisp Model 65P 86 x 78mm 57mm dia. 4 studs Model SD830 110 x 83mm 58mm dis. 4 studs
MW 1—8 80x80mmt Model 85f 120 x 110mm 98mm dia. 4 studs Model PE70 90 x 34mm 70 x 31mm 2 holes
£497 PAP 15p Model 65 80 x B0mm 64mm dia 4 studs Model ED107 Size. 100 x 90 x 150mm high
Model ED107 Modsl S80 80 x 80mm 65mm dia. 4 studs including terminals,

Practical Electronics
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ALL PRICES EXCLUDE VAT

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Varisbte
output 5-20V DC
up to 2 Amp. Inde
pendent meters to
monitor vohaoa and |
current. Outp
220/240v AC

Size: 190 x 136 x
98mm

OUR PRICE £19.95

PS$1008 Re
SUPPLY
Solid state. Outpm

, 9 or 12V DC up
to 3 Amp. Meter to
monitor current.
[nput 220/240V AC.
Size: 100 x B2 x
159mm.

OUR PRICE £11.97  par 25

MCA220 Automatic Voltage
Stabiliser

tnput 88—125V
or 176250

P&P25p

lated POWER
T

OUR PRICE

£11.97 PRP SO0p

" tube. Y amp
sensmvnty 0. 1Vp -p/
CM. Bandwidth:
1.5Hz—1.5MHz,
ln 1t Impedence

Ohms, 25pF.

X amp. sensitivity
0.9Vp-p/CM.
Bandvndlh 1.5Hz—
800kHz. Input
impedence 2 Meg
Ohms, 20pF. Time base, tive ranges
10Hz to 300kHz. Synchronisation.
Internal or external. liluminated scale
220/24%)\/5 ‘Aga smm IW;MN 13Mbs

upplied bran:
with handbaok. e

OUR PRICE £52.50

TOJ Portable 0SCILLOSCOPE
S

P&P 50p

RUSSIAN C116 Double Beam
OSCILLOSCOPE
5 MHz pass band.

Separate Y1 and Y2
amplifiers. Rectang

ular 5" x 4" CRT
Cahbralad !n
SWi irom 0, usoc

to 100 milli-sec/cm
Fvee running time
ase, 50Hz— iMHz.
Bul!( in time base
Calibrator and amplitude Canbrator.
pplied complete with all accessories
and instruction manual.

OUR PRICE £87.00  carr. paia

CI5PULSE OSCILLOSCOPE
For dlspoJ of puised -

and periodic wave-
farms in electronic
circuits. T. AMP

Sensitivity at 100k H7
VRMS/mm: 0.1-25
HOR, AMP. Band-
width: 500kHz.
Sensitivity ay 100kHz
VRMS/mm: 0.3-25

Preset triggered sweep

1—3000usec. Free running 20—200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.

OUR PRICE £39.00

Carr. paid

LAFAYETTE HAG00 Receiver
j

GCI’!I’I‘ cov'v 150-400k Hz, 550
k ?T front end 2 mech-
product dntntor No-u
limiter, variable BFQ, S Meter

spread and RF gain. 220/240V ACor
12V DC. Brand new with instructions.

OUR PRICE £50.00 P&P 50p
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SUPER VALUE
TOP QUALITY
TRIO
communications
equipment

TR10 JR599 RECEIVER

Nine wave bands covering 1.8—29.7
MHz_ 144-146MHz and 10MH2 WWV

B, CW, AM and FM. AF autput is
more than 1 watt. S Meter. Squelch
control. BFO. Variable AF and RF
contrals. 4—16 ohm output and {ack
for phones. Power r uirement 100/

. 12/14V . Size: 270 x
10mm,

OUR PRICE £132.50 corr. paid
TRI0 9R590S RECEIVER

Gl :

Four pends covering 550kHz to 30
MH2z continuous and electrical band-
?vud on 10, 15, 20, 40.and 80 mtrs,
valve plus’7 diode circuit. 4 to 8
ohm output and phone jack. SSB—
ANL, variable BFO, é Meter and
saparau band spread dial. IF freq-
uency 445k Hz, audio output 1% watt.
Variable RF and AF gain contrals.
115/250V AC, with instructions.

OUR PRICE £42.50  Carr. paid
TRIO JR310 S8 RECEIVER

Covers 3.5, 7, 14, 2} 28.5 and
29 IMHz bands and wwv 15MHz.
AM and CW. AF output more
(han 1W. Crystal controlled BFO for
SSB. S Meter, ANL etc. AC 110/120—
220/240V. Size: 330 x 179 x 310mm.

OURPRICE £75.00  care. paid
TRIO TR2200 RECEIVER

Fully transistor-
ised portable
VHF transceiver
Will transmit and
receve on six
channels batween
144—146MH:.
1 watt trans-
mitter. 12V DC
internal or ext-

1l

in charger
for Ni-Cad cells.
Power/volume
switch, squelch control, channel sel-
ector, mic. sockst, urphonu/!xlevnnl
speaker socket. Complete with micro-
phomlnd‘lM4 44.72 & 145.32
crystals. S x 58 x 180mm.

OUR PRICE £79 50  carr.paid

UNR30 RECEIVER

Four bands covering 550 K Hz/30MHz
BFO. Buitt-in spesker. Operates from
220/240V AC. Brand new with instr-
uctions.

NUR PRICE £15.75  pap37p

INCORPORATING LASKYS RADIOLTD & G W SMITH &CO (RADIO) LTD

BELTEK W5400 CAR
TRANSCEIVER

Solid_state mobiie tranwewer lor 12
volt neg. Transmits and recewes
on any 12 of 28 channels batween
144 and 146MHz. Power output 10W
and 1W switchable. Controls: On/off/
volume, squel-:h and channel select-
or. Internal 3 speaker. Complete
with dynamic mic. PTT switch, three
sets of crystals for 144.48, 144.6 and
145MHz, mounting bracket and ins-
tructions. Size: 150 x 70 x 220mm.

OUR PRICE £75.00  pap sop

RUHG Reflex Horn Speaker
Built-in driver
unit. Impedence
16 ohms. Power
rating 10W,
Response 380
7000Hz. Size
2pp. 6 X 6
Weather and
shock protected.

OUR PRICE £4.97

P&P 30p

"TE1018 Deluxe Mono High

{mpedence Headset.
Sensitive magnetic
headset with soft ear
pads. Impedence 2,600

gﬂms (600 ohms DC)
requency vosponu
200--4,000H

OUR PRICE £225 V&P 30p
DHO2SSTEREO HEAOPHONES

Wonderful value
and excettent
performance
combined. Adjust
able head band.
Impedence 8 ochms  §
20-12,000Hz. ~\
Complun with
lead and plug.

OUR PRICE £2.25

P&P 30p

Y

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits are complete with compre-
hensive easy to follow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

AF20 Mono amplifier, £4.80
AF30 Mono pre-ampli £2.61
AF310 Mono amplifier. £5.91
ATS Auto light control £2.58
0 Photo cell switch £65.70
£4.80

.70

.90

light control £7.80

5 3 channel light control £14 55
1 MW transistor radio.....
5 FM transistor radi
10 FM tuner unit £15.8
25 Deluxe FM tuner unit £24. 12
30 FM stereo decoder..... £9.
95 Aerial amplifier for

AM/FM bands! i, 8m....
GP310 Stereo

T300 Profesnonnl stabilised
PSU 2A.....

. 2x 30V . £12.51
NT305 Transistor converter

12I15V AC/DC to GV

18V DC &
NT315 PSU 240V ACto 4.5-
15V DC at 500maA..

AE1 'IDOmW oulput stag!
AE2 P i

SINCLAIR
CAMBRIDGE
CALCULATOR
To build yoursetf,
Complete kit of parts —-
with step by step
instructions to build
& full specification
pocket sized
calculator.

OUR PRICE
£24.95

ALSO AVAILABLE READY BUILT
Recommended Price £29.95

OUR PRICE £27.20 P&P 25p

MINUTEMAN MM3 POCKET
CALCULATOR
Size anly 103 x

77 x 25mm.

8 digit

display

PP troe

wi

ovarflow

and error ~
indicators.
Floating decimal S

Adds, subtracts,

multiplies and divides. Chnm and mix-
od calculations. Constant factor for
series multiplication or dmslon Com-
plna with batteries, instructions and

UUR PRICE £23.95

Also available—

SINCLAIR EXECUTIVE
Recommended Price £39.00

OUR PRICE £35.45
SINCLAIR EXECUTIVE

with MEMOR
Recommended Pnco £49.00

OUR PRICE £40.75

P&P 25p

EM! LOUDSPEAKERS
Model 350 13 x 8" with
single tweetar/crossover
20—20,000Hz. 15 watts
RMS. Available 8 or

15 ahms.

OUR PRICE

£7.25 each P&P 37p
Mode! 450 13 x 8 with
twin tweeter/crassover

OUR PRICE £3.62 each Par 25p

MP7 MIXER-PREAMPLIFIER

5
inp_ut_sjeach with z

©6®

operated. Size. 235

1.26
AE3 Diode receiver.......... j
AE4 Flasher. d
AES5 Astable multivibrator..... £1.05 | controls enabling
AEG M bl i 1.02 plete mixing
1.06 ies. Battery
99 | x127 x 76mm.

99
AE10 CCIR filter. 29
NEW FROM JOSTY
‘Amateur Electronics’
The professional book for the amateur
—covers the subject from basic prin-

LHO02S STEREOQ HEAUPHUNES

ciples to electronic technig-
ues. Complete with circuit board for
making ten of the kits listed above.

Light weight head- OUR PRICE £3.30 (No VAT)
phones with padded P & P 25p plus VAT

ear pieces. 4 6 ohms o

P AT AS m ;

Tead and plug. FRUSTRATED

OUR PRICE EXPORT ORDER !

£1.97 »'u-" Sup thlco Ford 5245 Mains Tape
BHOD1 HEAOSET and Boom | 2 track BSR dec \
Microphone with push button \

Moving coil. Idea!
for language
teaching,
communi- S
cations etc.
Headphone impeders v 1h shiny Mac:
rophone impedence 200 ohny

OUR PRICE £5.95 P&P 30p
SH628 STEREQO HEAOPHONES

Outstanding value. -
With soft ear pads and
adjustable headband.

wnh lead and stereo

UUR PRICE £1.87 P&P 30p

SPECIAL PURCHASE!"!
BSR 8 Track Player Chassis

Famous BSR
Btrack chassis
as used in /
model TD8S A

complete with _ (

black escut-
tem 125mv
240 AC Overall size app. 185 x 215

1o fit into
clbmul

cheon, ready
OUR PRICE £8.95 P&P50p

controls for easy .
operation, Tape .,
counter and ™

volume controt £ 7T
Complete with \\\
hand microphone, =/

direct recording
iead, 1,200 reel of tape and spare reel.
200/250V AC. Fully guaranteed.

OUR PRICE £17.50  pap 75p
Philco Ford 5248 Mains Tape

Recorder,

Four track,

two spseds

Piano key type
controls, tape
counter, record .
ing level meter,
valume and

tone controls etc.
Complete with
hand, microphone lead for direct rec-
ording 1,800’ of taps and spare reel,
200, V' AC. Fully gusranteed.

OUR PRICE £27.50  parp 75p

BVD5 Vernier TUNING 01AL

App. 7:1 ratio planetary

Dial size 12B x 76mm. Overall ste
190 x 117 x 41mm. deep including
knob and coupling. %4 diam. shaft

OUR PRICE £1.62 P&P 15p

Practical Electronics

uts. Mics. 3 x 3ImV
50k; 2 x 3mV SOJ’ohms Phono. Mag
4mV 50k: Phono Ceurmc 100mV 1
Meg. Output 250mV 100k.

OUR PRICE £8.97 P&P 20p

KE630 3 Smion INTERCUM
\\\
DS

Maste: and two sub-stations. Can be
used on desk or wall mounted. Comp-
lete with cabie and batteries

OUR PRICE £5.25 P&P 50p

1021 Stereo Listening Smuon
For balancing
and gain selection

of toud: -rs

:vm; nd? on \
st

ha‘c‘ut‘ ar nrec

swnchmg Twa

gain controls, speakers on-otf slide
switch, stereo headphone socket.

OUR PRICE £2.25 P&P 15p

FM TUNER CHASSIS
6 _transistor
high quality
tuner. Size

Double tuned
discriminator.
Ampie output to feed most amplifiers.
O rates on 9V battery. Covers 88—

108MHz. Ready buitt, ready for use.
Fantastic value for money.

OUR PRICE £5.95
A1018 FM TUNER

Specification
as above FM
chassis but
complete in
cabinet with
on/off switch.
Size: 184 x
86 x 127mm.

OUR PRICE £9.65

P&P 20p

P&P 30p
Stereo multiplex adapter £4.97

February 1974



ALL PRICES EXCLUDE VAT

AUBIOTRONIC AR3000
AM/FM Portabie Radio

Thumbwheel tuning.

Slider volume and tone contrals. Ear-
phone socket. Built-in and telescopic
aerials. Car aerial socket. Battery and
mains operstion.

OUR PRICE £14.95

P&P 50p

AUDIOTRONIC DOLBY B
Noise Reduction Units
Reduce t B at 600Hz,

by 3d|
6dB at 126”Hz and 10dB for all freq-
usncies above 3000Hz. Size: 460 x
203 x 79mm. AC 220/240V

PROCESS 4

For use with semi-professional tape
recorders. Frequency response 30Hz
—20kHz £ 2dB. S/N better than 70dB.
Full source/tape monitaring. Switch-
able multiplex filter. Supplied with
test tape.

OUR PRICE £50.00
PROCESS 2

For use with cassette and tape record-
ers. FruL ency response 30Hz — 20k Hz
Switchable multiplex filter. 2 Doiby
calibration meters. Off tape monitor-
ing. S/N better than 70dB. Supplied
complete with test tape or cassette.

DUR PRICE £34.50 rar sop
CT5050 Cassette Recorder

P&P 50p

Instant v-:ord-ng and playing. Piano
key controts. Automatic level control.
Built-in speakar, Complete with rem-
ote control micraphone, carrying case
and shoulder strap.

OUR PRICE £8.50

AUDIOTRONIC AHP8-D
8 Track Stereo Tape Dack
Can be used

amplitiars
Push button

P&P 50p

track selector
& illuminated
track indicat

ors. Attractive
cabinet with black and siver tnm.
OCutput level 750mV. 220/240VA C.

OUR PRICE £11.95 P&P 50p

AUOIOTRONIC ACD660
Stereo Cassette Deck

A beautifully styled four track stareo
deck with an outstanging specification
offered at a remarkal 1y low price.
Incorporates a hast of features inciud-
ing switchable noise filter, normal/
chrome tape selector, twin VU meter
slider record/playback level controis,
front panel headphone socket, record-
ing indicator lam| phonu/Dm tine in-
pul sockaets, mm microphone in-
sockets etc, etc. Frechency response:
40—12kHz {40—16kHz CrO2}, S/N:
—45dB. Crosstalk 45dB. Separation:
—35dB. Noise limiter -6dB at 10kHz,
Compiets with connecting leads.

OUR PRICE £39.50 P&P 50p

AUDIOTRDNIC AMRS00
Global AM/FM Partable Radio

10 wave-bands

PSB1: 30-50

MHz, PSB2: 148 174MHz2. FM. 88—
108MHz. Air: 108~ 136MHz. Feature
time zone 1nap and timing dial. Large
clear scale. Telescopic aeriat and built
in aerial. AFC on FM, 6" x4’ speaker
and personal earpiece. Battery/mains
operation. Size: 345 x 133 x 305mm.

OUR PRICE £36.00 P&P 50p

supac sesco
LSH20 Individual V7 &
volume controls. n
Sterea/mono
switch, 8 ohims.
4019 000H.

£3.75 rpap30p

LSH30 Open back
type. Individual
tone and volume
conteols. 8 ohms.
30-20,00

0Hz
OUR PRICE D
£5.95 Pap 30p

LSH40 Two way
speakar system
Individual
volume contrals.

OUR PR!CE
£7.50 Par30p
LSH60 3" speaker
units. 8 ohms.
Compiete with
zipped carrying
case.
20—20,000Hz.
OUR PRICE
£8.95 Pap30p

LSHS50 Electrostatic
with satf

SPECIAL BARGAIN !!
STEREOSOUND SPEAKERS

Matched pair of
stereo booksheif
speakers. Deluxe
teak veneer
finish. Size:

368 x 223 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE
£12.95

Practical Electronics

and control unn,
with headphone
speaker selector.
4-32 ahms
20—-24,000Hz.

OUR PRICE
£16.95 Per 30p

LQHA00 4 channet
namic head-

phones. Each ear-

peice has four

drive units.

4—-32 ahms

20--20,000Hz

OUR PRICE £9.95 P&P 30p

February 1974

INCORPORATING LASKYS RADIOLTD &G W SMITHECO (RADIO) LTD

BINATONE DS100 Dlgnal
Clock

240V mains |, = f
operation. (g

Ivory case _\_} 1‘
with large \\Q'\
clear numbers -

for hours, T

minutes and secands. Size 159 x 76 x

mm.
OUR PRICE £4.50 P&P 30p

SPECIAL BARGAIN!!

PHONIC 10 Two Way Speakers
Matched pair
of compact
book-shelf
speakers of
unique design
tncarporating
a 2" high
hequency unit
woofer.
8 ohms imped-
ence. Size: 348 x
228 x 110mm.

OUR PRICE £8.85 par

P&P 50p
AUDIOTRONIC

LOW NOISE CASSETTES

Top Hi-Fi quality in library cases
TYPE 5 10 25
€60 £1.37 £261 £6.16
€90 £1.95 £370 £8.71
ci120 £2.38 £4.50 £1065

Postage and Packing 15p

RECORD DECKS raprsop
BSR McDONALD

RECUR[ll- DECK PACKAGES
BSR McDONALD

WHARFEDALE
Linton W30 Teal

Linton W30 Wh

P&P 75p

07558 DIGITAL CLOCK
MECHANISM
Features
24 hour
alarm
setti

with built
in buzzer
On/otf
and auto
alarm ‘sleep’ switch. llluminated rot
ary dial with hours, minutes and sec
onds. Automatically turns off radia,
TV, hght ete. and with auto-switch-
ing will turn on again when required.
240V AC operation. Switch rating
250V. 3 Amp.

OUR PRICE £5.95

P&P 30p

CENTRAL LONDON

10 Tottenham Court Road, W.1.

27 Tottenham Court Road, W.1.

33 Tottenham Court Road, W.1.
42/45 Tottenham Court Road, W.1.
87 Tottenham Court Road, W.1.
257/8 Tottenham Court Road, W.1.
21 0Id Compton Street, W.1.

3 Lisle Street, W.C.2.

34 Lisle Street, W.C.2.

.01-637 2232
.01-637 3715
.01.636 2605
.01-636 0845
.01.580 3739
.01-580 0670
.01-437 9369
.01-437 8204
. 01-437 9155
.01.723 9789
.01-723 6211
.01-723 3121
.01-262 0387
.01-723 4453
.01-723 4194
.01-353 5812
.01-353 2833
Tel. 01-286 9530

193 Edgware Road,

207 Edgware Road,

311 Edgware Road,

346 Edgware Road,

382 Edgware Ruad

109 Fleet Street, E.

152/3 Fleet Street,

378 Harrow Road, W

ESSEX

86 South Street, Romford
SURREY

1046 Whitgift Centre, Croydon
27 Eden Street, Kingston

32 Hill Street, Richmond
KENT

53/57 Camden Road, Tunbridge Wells
LEICESTERSHIRE

45 Market Place, Leicester

Tel. 7020218

Tel. 01-681 3027
Tel. 01-546 7845
Tel. 01-948 1441

Tel. 0892-30272

Opening mid January

HEAD OFFICE & MAIL ORDER DEPARTMENT -
Unit 4, The Hyde Industrial Estate, The Hyde, London
NW8 6JJ Telephone 01-205 3735

Many special clearance offers and end of stock lines
for personal shoppers at our BARGAIN CENTRE!
87 TOTTENHAM COURT ROAD, LONDON W.1.

HUGE STOCKS OF WORLD FAMOUS HI-FI AND

AUDIO MAKES INCLUDING—
ACOS—AKG--AKAI-ALPHA—ALBANY HOUSE-AMSTRAD
ARMSTRONG--AUDIOTRONIC—-AUDIO DEVELOPMENT

AUDIO TECHNICA-BAKER—BASF—BSR—CAMBRIDGE
CELESTION-CONNOISSEUR—DECCA—EAGLE—ELIZABETHAN
ELPICO—EMI—EMPIRE-FANE—FERGUSON—FERROGRAFH
FIDELITY -GARRARD—GOLDRING—GOODMANS-GRADO
HACKER—HITACHI-HOWLAND WEST—HMV—IMF—JBL
JORDAN WATTS—JOSTY KIT—JVC NIVICO—KEF—KELETRON
KELLAR-KOSS—LEAK—LEAR JET-MEDWAY-ME TROSOUND
MOTOROLA—NATIONAL—-NEAT-NIKKO-ORTOFON—PHILIPS
PICKERING—PIONEER—PYE—QUAD—RADIOMOBILE—R ALLAN
ROGERS—ROTEL—-SANSUI-SANYO—-SANNHEISER-SHARP
SHURE—SIEMENS—SINCLAIR—SME—SONAB—SONY-TANDBERG
TANNOY—TEAC-TECHNICS- TELETON-THORENS
TRIO-ULTRA-WHARFEDALE-YAMAHA

Send S.A.E. for latest comprehensive Price List!

MAIL ORDER SPECIALISTS

We offer a speedy and efficient service by Mail Order
Remember to add 10% VAT to total value of goods
including Carriage and Packing, and send

cash with order to Head Office.

TO AVOID DELAYS PLEASE PRINT NAME AND
ADDRESS CLEARLY IN CAPITALS.

PERSONAL EXPORT

Personal exports can be arranged for overseas visitors
at all our branches. Goods despatched to most parts of
the World through our Export Mail Order Department.
Immediate attention given to all orders.

BARCLAYCARD & ACCESS HOLDERS WEL COME
call into any branch or telephone your order

to head office!

CREDIT TERMS for personal shoppers on sales of
£50 and over, and Mail Orders of £80 and over.

CHEQUES ACCEPTED FROM PERSONAL SHOPPERS
ONLY WITH A BANKERS CARD.

Prices correct at 14.12.73 but subject to chengs without notice E&OE




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

The Catalogue you MUST have!

Hovie Rabio

|

250 pages 11%" X 84"

*
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~ | COMPONENTS .

X lectronic

S N 6,785 ele ts clearly
n component d
b \ listed and indexe
>

]

s R

s

s u uaiyv

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.
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POST THIS COUPON

.
with cheque orPO.for7 7p.

Name
Address
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PE

CONSERVATION

SUDDENLY, we are all conservationists. Not by any means as

voluntary converts, but rather because we are victims of
our own materialistic expansion. Circumstances now force
us all to look twice at any proposed expenditure: the cost
factor, if not an actual shortage of particular commodities,
being a very effective brake to indiscriminate spending.

The old question, how to escape from the rat race must
be in many minds. Complete self-sufficiency is an idle dream
for members of modern industrialised and over-organised
societies. But the man who is capable of applying his own
skills to satisfy part—even a minor part—of his needs is
obviously at an advantage compared with his less endowed
fellows. Make-do-and-mend is a good, sensible philosophy.
and never was more pertinent than at this present time of
€Conomic Ccrisis. g

The individual craftsman—in all senses of the word—is a
true asset to the community. Most of us will have had cause
at one time or another to regret the demise of certain profes-
sional craftsmen—in various trades—when we have required
some special service to be performed. In place of that
vanishing breed, the amateur *“do-it-yourselfer” looks like
becoming the torch bearer for traditional craftsmanship.

Social and cultural considerations apart, there is now a
greater economic incentive for private individuals to acquire
new skills. or to re-exercise dormant skills, through practical
activities in their spare time. Those who have adopted elec-
tronics as a hobby are particularly fortunate, in that elec-
tronic circuits can be applied to help overcome many of
the problems associated with fuel and power shortages.

Unlike many other industries, electronics cannot be Editor
. h F. E. BENNETT
accused of squandering vast amounts of raw materials. Yet
it would be true and honest to admit that this rapidly expand- Editorial ) )
ing technology has been rapacious in its consumption of B- gAga:h'ggg:ﬁﬁz"cfﬁgzlgﬂw
ideas and especially of circui: devices. Too often an interest- G, GODBOLD Technical Editor

ing device has hardly seen the light of day before being S. R. LEWIS B.Sc.
made obsolescent by a ‘“‘new generation”. Progress is fine,

G g g o Art Dept.
but perhaps quite a lot has been lost on the way. S ST TS AT
. . . : : J. A. HADLEY
Shortages in certain types of resistors, capacitors and solid R.J GOODMAN

state devices have already been experienced throughout the K. A. WOODRUFF
industry. This reflects the continuing healthy expansion of

electronics, and is not primarily attributable to shortages in Sd\‘;vefgsgmtg;“ggnage’
raw materials. If shortages in certain components do become Phone: 01-634 4202
really acute—and this is a possibility that must always be

kept in mind—some of these neglected ‘‘obsolete™ devices P.J. MEW

may be given proper attention and a new lease of life. Phone: 01-634 4210

C. R. BROWN, Classified

So as good conservationists we should on occasion take Phone: 01-634 4301
a look inside the Junk Box; check up on alternatives and sub-
stitutes, and if necessary devise modified circuits to permit the E:ﬁff;rial &HAdverliéinq O’Z}Cését
1 1 et A 104 . . _ eetway House, Farringdon o
resuscitation of these victims of rapid technological advance London ECAA 4AD
ment. Phone: Editorial 01-634 4452
F.E.B. Advertisements 01-634 4202
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MAINTAIN
THE ESSENTIALS..
'WITHTHIS 0

“100W INVERTER - CHARG

By RVERRILL s.sc.

HE present unit was developed by the author

during the coal miners’ strike of 1971. A home-
made car battery charger was modified to work in
reverse thus producing a 240V S0Hz supply.

During the four-hour power cuts the mains supply
to the house was isolated at the main switch and the
output of the inverter was plugged into a wall
socket. It was then possible to operate such com-
binations as a 100W lamp, two 40W lamps and the
stereo hi-fi system, or one 40W lamp and the central COMPONE“TS o o o
heating pump and solenoid valves of the gas-fired
central heating system.

A 50 ampere-hour battery supplied adequate power

for the duration of the four-hour cuts and a switch Resistors
on the unit converted it back to the battery charger R1  10kQ R10 10k Q
function, where up to about 10A could be obtained. R2 150k Q R11 220Q
This was sufficient to recharge the battery between R3 100k Q R12 560 Q
cuts. R4 10k Q R13 47k Q

Such a unit can of course be used anywhere where R5 100k R14 100kQ
a small portable supply is required for normally R6 47k Q R15 10 Q 7W wirewound
mains operated equipment. R7 2200 R16 150 Q

S D A e

CIRCUIT DESCRIPTION All 5% tolerance, W except where noted

The basic circuit diagram of the inverter/charger NOTE: Ri5and R17 should be mounted gin from
is shown in Fig. 2. The two-pole switch S1 is shown board.
in the inverter position. Capacitors

The output of a 100Hz multivibrator TR1, TR2 is C1 0-05u.F
fed to a flip-flop TR3, TR4 where the frequency is C2 0-05.F
divided by two. The output from transistors TR3 82 (2)5001“';16\’
and TR4 are two 50Hz square waves in antiphase C5 0:01#F
with exactly one-to-one mark space ratio, although Cé 1#,:‘25\, RMS (63V d.c.)
the multivibrator mark space ratio may differ widely C7 Select in test. Must be capable of with-
from one to one as only one of its two timed periods standing mains a.c. conditions. 2 uF,
is adjusted to obtain the required frequency. 600 V.W. available from Home Radio.

The TR3/TR4 outputs are fed to power tran- Potentiometers
sistors TRS and TR8 via drivers TR6 and TR7, so VR1 100k Q {W preset Plessey MPD
that a square wave of current flows alternately VR2 3Q 10A Rheostat.
through the two halves of the transformer winding. Transistors

TR1to TR  ZTX502 or BC212 (4 off) (see text)

TUNED CIRCUIT TR5 2N3055

The capacitor C7 forms a tuned circuit with the TR6 and TR7 BFS59 (2 oft) or BFS60 or 61 (see
transformer secondary inductance. C7 is selected TR8 éﬁlxef())ss

to tune to 5S0Hz. The circuit is efficient since the
transistors TRS and TR8 operate in the saturated
mode, i.e. only their low saturation voltage appears
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Capable of providing
80 to 100W output

Battery charger
up to 10A 12V d.c.

Drive your central heating
pump/solenoids

Run 80W of filament lighting

Diodes
01 to D4 IN914 or IN4148 or 25120, etc. (4 off)
D5 to D8 50V 5A silicon rectifier (4 off)
or one potted 10A bridge rectifier
Bi-Pak, AEIl, Motorola, etc.

Wiscellaneous
Switch’S1 Double pole change-over toggle
switch with at least one pole rated for

10A d.c.
Transformer Tt Primary, 240V 50Hz
Secondary  12-0-12V, 10A*

Inductor L1 8mH 10A*

Fuses F31 10A
FS2 1A

Glass fibre printed circuit board or Veroboard

Tagstrip for mounting capacitors C6 and C78.

Suitable chassis, terminals for battery, battery
terminal clips, mains lead, centre zero 10A
meter

* A varjety of suitable transformers are available
from several sources. The first prototype used an
unidentified item with extra windings added to pro-
vide the required voitages. The second utilised a
shrouded Douglas MT 89 EC. PCB, LI, Ti—
Yeritronics, 23 Roper Close, Rugby.

The inductor L1 is available from Zeta Windings,
€ All Saints Road, London, W.11, as No. 1028 at
£5:20 incl. VAT to callers and £6:30 including
P. & P. and VAT,
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between collector and emitter during the time the
transistor is conducting.

The waveforms shown in Fig. 1 should help to
clarify the above description

An earlier version of the unit which did not
include the inductor LI and the capacitor C7 gave
a square wave output. This circuit was rejected
however because it proved unable to power the
writer's central heating pump or electric clocks which
just made u rather disturbing rattling noise, nor a
40W fluorescent tube which caused the inverter to
fail altogether. When the circuit was modified by
including L1 to give a sine wave output these devices
all operated although the sine wave shape showed
some distortion at full output.

The capacitor C6 was included to suppress high
voltage spikes which occurred at the collectors of
TRS and TRS8 just after switching off and before
the current was established in the other transistor.
The effect was probably due to transformer leakage
inductance limiting the rate of rise and fall of
current in the two halves of the winding. The value
of C6 is not critical; about 1xF was found to be
sufficient to reduce the amplitude well below the
breakdown voltage of the transistors used.
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Fig. 2. General circuit

|
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diagram of the inverter.
Note the modification
(below) to S1 allowing
switching of both bat-
tery and a.c, |circuits.
This alternative obuvi-
ates the danger of mix- 71

ing mains and inverted /7
output voltages but re- 220
quires a 4-pole 10A a
centre-off switch or two
strapped 2-pole switches %RS R8

Y 127502

100 560
kQ o

104 'HZ?‘

BATTERY

250VAC
N

FREQUENCY CONTROL

The muitivibrator frequency is determined by two
separately timed periods during which TR1 is on
while TR2 is off. or TR2 is on and TR is off. Dur-
ing the time transistor TRI is off its base is held
positive by the capacitor C2. This capacitor is
being discharged via the resistors R3 and VRI.
When the voltage on the base of TR1 has fallen
sufficiently to make it conduct, its collector voltage
starts to rise. Because an instantaneous voltage
charge cannot occur across a capacitor the
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voltage on the base of TR2 must also rise. TR2
starts to turn off and its collector voltage falls.

The current in RS which was flowing through
TR2 now flows through C2 from the base of TRI,
charging C3 and turning TR1 harder on. Regenera-
tion occurs finishing with TR1 fully on and TR2
fully off with its base held positive. This cycle is
repeated with the two transistors changing roles.
The diodes D1 and D2 are included to prevent the
base emitter junctions of transistors TR1, TR2 from
breaking down when the other transistor turns on.
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STEERING CIRCUIT

The flip-flop has two stable states in which either
TR3 is on and TR4 is off, or TR4 is on and TR3 is
off. If TR3 is off current will flow from the base of
TR4, through resistors R7, R8 and R9 holding
TR4 on. Since TR4 is on, no base current can
flow in TR3 through resistor R10. Without any
input from the multivibrator, the flip-flop would
remain in this condition indefinitely. i

The components C4, R6, RS, and D3 and com-
ponents C5, R14, R13 and D4 form two halves of
what is known as a steering circuit. The function
of this circuit is to direct the positive-going edges of
the multivibrator waveform at TR2 to the base of
either TR3 or TR4 depending on which of these
two transistors is conducting.

The circuit is best understood if resistors RS and
R14 are assumed to be removed. If TR3 is on, the
anode of D3 will be at a voltage close to the 12V
power rail since R6 will have charged C4 up to
the same voltage as the collector of TR3. The
voltage across D3 will be very nearly equal to the
base-emitter voltage of TR3 so D3 will be on the
point of conducting. The voltage on the anode of
D4, however, will be nearly zero because TR4 is off.
Thus D4 will have a reverse voltage nearly equal to
the supply. If a positive-going pulse now occurs at
the junction of C4 and C5, D3 will conduct
immediately causing TR3 to turn off and driving the
flip-flop into its other state.

Since D4 had a large reverse voltage before the
pulse occurred this reverse voltage will only be
reduced towards zero so that TR4 is free to turn
on as soon as TR3 goes off. The resistors RS and
R14 merely give the circuit some noise immunity
by giving a small reverse bias across the two diodes
so that an input pulse of finite magnitude is
required to trigger the change of state. Without this
the circuit would be likely to switch erratically due
to any small amount of noise fed back from the
power output stage.

DESIGN CALCULATIONS

‘The two timed periods of the muitivibrator are
approximately

t, = 07 C1.R2 and
t, = 07 C2(R3 + VRI)

Where time is measured in seconds, capacitance in
farads, and resistance in ohms. The frequency
required is 100Hz, so t, + t, = 10ms and we
can make t, = t, = 5SmS.

R2 is chosen as 150k{) since this will ensure
adequate current to saturate TR2. R1 and R4 are
chosen as 10k(). Adjustment of VRI will vary t,
by +33 per cent giving a variation of about + 13 per
cent in the multivibrator frequency. This should be
sufficient to obtain exactly 100Hz if 10 per cent
tolerance capacitors and 5 per cent tolerance resistors
are used.

The required values for C1 and C2 are: —

C = t 5x107?
07RO 7x1-5%x10°
The nearest available values are 0-047uF or 0-SuF.

The resistors R1 and R4 are chosen as 10k{)
which is sufficiently low to allow Cl and C2 to be
completely recharged between half cycles.

The value of C4 and C5 is not critical except
that they must be small enough to be recharged in

= 47610
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the Sms half cycle of the multivibrator. This will
be achieved if the time constant C4 (R6/RS) is less
than 1ms. This time constant must also be longer
than the rise time of the multivibrator. With R3S
and R6 equal to 100k} and 47k()'respectively and
C4 at 0-01pF this time constant is about 30ps. The
rise time of the multivibrator is less than tus, so
both conditions are satisfied.

The flip-flop has a low output impedance so that
adequate power is delivered to the output stage.
R15 and R17 are 10(2 resistors giving approximately
1A of base drive to the output transistors which
are required to switch approximately 10A into the
transformer for full load.

TRANSFORMER CALCULATIONS

The waveform at the centre tap of the 12-0-12V
winding is 12V because of the equal number of
the d.c. voltage dropped across L1 is small, the
average d.c. level at this point is approximately
equal to-the 12V power supply. The average d.c.
level of a rectified sine wave of peak value Vm is:

Vm (7 . 2Vm
Tf“ sin wt d(wt) = -

. Vm =% -V supply

The maximum voltage at the ends of the tapped
winding is 12V because of the equal number of
turns on the two halves of the winding. The maxi-
mum collector voltage of TR5 and TR8 is therefore

12m == 37-7V.

So transistors capable of withstanding at least this
voltage must be used here. The total voltage swing
across the primary of the transformer is 37-7V
peak-to-peak assuming negligible resistance in L1
and negligible saturation voltage for the power
transistors. The r.m.s. value is

377 .
2 26:6V

Thus if a mains transformer with a 12V-0-12V
winding is used this will give some allowance for
voltage drop in L1 and the power transistors.

Prototype of the inverter/charger acting as a charger

‘e ) L3 g
&I i ’*é !{L
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The second prototype equipment boxed in a case
and using a circular potentiometer and centre-off
control switch

To give a reasonably constant excitation current
at full load the inductor L1 should have an impe-
dance of about four or more times the load impe-
dance reflected back to the transformer primary.
Since this current is effectively fed into a 12V wind-
ing on a 240V output transformer the turns ratio
is 20:1. If the load is 100W at 240V, then the load
resistance is

2402
W = 576 ohms
This appears on the 12V primary as a resistance of
576
30 — 1-44 ohms

Thus the required impedance of the inductor L1 is
4x 144 = 5:76 ohms.

Since the voltage waveform which appears across
L1 is a full wave rectified sine wave, its fundamental
frequency is twice the output frequency, i.e. 100Hz
and thus the value of reactance is given by

XL = Lx27x100 = 5762

5-76
T00x27 ~ o 2mH .

The value of L1 used in the prototype was 8mH.
With this condition satisfied the excitation current
will be a good square wave and will contain the
maximum possible content of the S50Hz funda-
mental. ‘

In order to get a reasonable sine wave at the
transformer output it is also necessary to have
reasonable value of Q for the tuned circuit. If this
is not so no amount of increase in the inductance
L1 will give any improvement. However, experience
has shown that for most applications it is sufficient
if the corners of a square wave are merely rounded
off but, if necessary, extra inductance and capaci-
tance can be added in parallel with the transformer
output in order to give a higher Q and hence a
better sine wave.

The value of the capacitor C7 required in the
prototype to tune the transformer inductance to
50Hz was 2xF. The impedance of a 2uF capacitor
at 50Hz is:

.. L=

1

IR 50x2 <o — 1600 ohms
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With a load reistance of 576 ohms this gives a
Q of only: .
576

1600 — 036

This was found to be quite adequate to drive the
equipment mentioned at the beginning of this
article. As an experiment an extra 4uF capacitor
was added to C7 and sufficient inductance in paral-
lel to retune to SOHz. This made a marked improve-
ment to the output sine wave at full load.

TRANSISTORS USED

The transistors used for the two low power stages
were Ferranti ZTX502. The requirements are a
V.. rating of greater than 24V and an h,, gain of
greater than 50 over a range of collector currents
from ImA to 60mA. Another cheap alternative is
the BC212 series of transistors.

Driver transistors TR6 and TR7 must be capable
of switching 1A and the current is limited to this
value by the 10 ohm collector resistors R15 and
R17. The type used in the prototype was the Fer-
ranti BFS61 but either the BF$59 or BFS60 would
be equally suitable or equivalents such as BFYS50,
BFYS51, BFX84 or BFX8S.

The two resistors R15 and R17 dissipate a total
of about 12W. This limitation to the efficiency of
the - inverter could be reduced if these resistors
were omitted and the collectors of TR6 and TR7
taken to the collectors of TRS and TR8 respectively.

It would then also be necessary to use larger
transistors for the drivers TR6 and TR7 because
under excess load conditions TR5 and TR8 would
not bottom properly thus increasing the dissipation
in all four transistors. Even under normal operating
conditions the improvement to efficiency would be
only marginal since TR5 and TR8 would never be
able to saturate below their base emitter voltage
of 0:7V plus the saturation voltage of TR6 and
TR7.

The 2N3055 transistors used for TRS and TRS
may be chassis mounted using TO3 mica washer
insulators. These transistors will only dissipate a
few watts if the circuit is operating correctly since
they operate in the saturated switching mode.

THE BATTERY CHARGER

In order to obtain a good charging characteristic
a voltage well in excess of the 12V battery voltage
is needed so the full 24V winding is used to drive
a bridge rectifier. This winding now becomes the
secondary of the transformer with the 240V primary
connected across the normal mains supply. It is
essential to use a full wave rectifier if currents
approaching the full rating of the transformer are
required.

This is because a half-wave rectifier causes a net
d.c. current to flow thus magnetising the core into
saturation and causing a larger a.c. magnetising
current to maintain the required rate of change of
magnetic flux, with consequent overheating of the
transformer.

The diodes D5, D6, D7 and D8 form the bridge
rectifier. If separate rectifiers are used these should
be rated for at least 50V 5A or half the required
charging current and they should be mounted on
separately insulated heat sinks of approximately 2in
square 16 s.w.g. aluminium.
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Fig. 3.

VARIABLE RESISTORS

The 3 ohm 10A variable resistor VR2 used in the
prototype was of the heavy duty sliding type of
rheostat. Rotary types suitable for panel mounting
are also available but if desired a fixed resistor
of from 1 to 3 ohms rated at 100W may be used,
preferably with tapping band so that the required
current can be preset.

When operating as a battery charger the inductor
L1 is left in circuit. This has the advantage that
a nearly constant current is obtained with very
little ripple instead of the high peaks of current
which are obtained with most conventional battery
chargers.

AMMETER

The ammeter used in the first prototype was an
edgewise ImA meter which was adjusted and re-
scaled to produce a centre reading 500uA-0-500uxA.
A 10A shunt was made from a few inches of 16
s.w.g. tinned copper wire. If this method is used it 1s
important to make up a four terminal shunt by
tapping two points along the wire to give the leads
to the meter. In this way any danger of overloading
the meter due to contact resistance is avoided.
Alternatively, a conventional car dashboard type of
centre reading ammeter can be used as in the second
model.

PRINTED CIRCUIT

All the smaller components are mounted on a
printed circuit board, see Fig. 3. The terminals
marked “b” should be wired to the bases of the
power transistors + to Slb and — to the battery
negative (Fig. 2).
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Component layout and printed circuit master (full size) for the inverter

OPERATION AND SETTING UP

It is important when operating the device as a
charger to ensure that the switch S| is in the charge
position before plugging into the mains, as otherwise
the fuses will blow and there will be danger of
damage to the output transistors. When operating
as an inverter 1t is important to ensure that the
normal mains supply has been isolated and that not
more than 100W of load is connected.

The only setting up requirements are the adjust-
ment of the frequency to 50Hz and the selection of
the capacitor C7. If an oscilloscope is available the
procedure is simplified though this is not essential.

The second equipment opened to show the somewhat
cramped interior arrangement which requires careful
ventilating
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Fig. 4. Block wiring diagram of the inverter with a 4-pole changeover switch as in the second prototype

TUNING PROCEDURE

First switch S1 to ‘Invert’. Connect up the 12V
car battery taking care of polarity. Do not connect
an output load yet. Monitor the waveform at the
collector of TR4. This will be a square wave of
12V amplitude. Adjust the frequency by means of
VR to obtain 50Hz, i.e. square pulses of 10mS
width and total period 20mS. If this frequency is
required accurately so that clocks will keep time,
this is best done by triggering the oscilloscope with
50Hz mains and adjusting VRI1 for minimum hori-
zontal drift of the trace.

Obtain several capacitors in the range of 0-5u«F
to about 4uF rated at 240V r.m.s. If the values
0-5, 1, 2 and 4uF are obtained it will be possible
to obtain by parallel combination any value between
0-5 and 7-5uF.

Monitor the 240V output waveform on an oscil-
loscope with no load connected and select the value
of capacitance which gives the best sine wave.

A 100W lamp may now be connected as a load.
The waveform will probably now show some dis-
tortion towards a square wave shape. If desired
extra capacitance and inductance may be added as
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already described and the system retuned with the
load. disconnected. Do not attempt circuit altera-
tions with the unit switched on.

WITHOUT OSCILLOSCOPE

If no oscilloscope is available the following pro-
cedure should be carried out. Set VRI1 approxi-
mately to the mid point. Switch S1 to ‘Invert’
and connect up the 12V car battery. With no load
connected listen to the transformer hum. Connect
values of capacitance to the transformer output as
above and adjust VR1.

If reducing VR1 causes the hum level to diminish,
this indicates that more capacitance should be added.
When a value of capacitance is obtained such that
the hum disappears with VRI! in its central posi-
tion, the frequency can be finally adjusted, using
VRI, such that an electric clock driven by the
invertor keeps accurate time.

CAUTION )

The same precaution as with any live equipment
must be taken with this device as the output of the
inverter is just as lethal as the 240V mains supply.
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1 1G There’s something for everyone
: in the latest FREE Heathkit
catalogue

HEATHKIT
Electronics
L Catalogue

HEATHKIT for Television. Calculators,

Metal Detectors, SW Receivers, Car | \ame |

Radios, Digital Clock. Burglar Alarm and |

Car Test Equipment kits. | Address |
I
|

VISIT THE HEATHKIT CENTRES |

LONDON T HEATH
233 Tottenham Court Road. | Heath (Gloucester) Limited. Department: PE/2/74 Schiumberger
GLOUCESTER (Factory & Showroom) Gloucester GL2 6EE. Telephone 0452 29451 CIRUDENY
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@ Tuac@®

NEW TUAC POWER MODULES. Now in their second success-

ful year offering more power and quality than ever before.

TP100 % 125 Watts RMS continuous sine wave output
lllustrated s 4 RCA 150 Watt 15 Amp output transistors

. % Special layer wound driver transformer
Y% Short, open, and thermal overload protection
% Compact size: 7 x 6% x 3 in.

TL100 %100 Watts RMS sine wave TL60 .
Hiustrated %2 RCA 15 Amp output transistors % 60 Watts RMS
. sine wave
£] ] '50 *Rugged transformer driver % RCA 115 Watt output transistors
Y Full thermal overload protection Y Only six connections to make
YCompact size: 5 x 5 x 3in. | Y Same size as TL100

Specification on all three power modules :
All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0-5%.
Input sensitivity 60mV into 10k(2. Frequency response 10Hz-25kHz +2dB. Hum and noise better than —75dB.

Power supplies vacuum impregnated Transformers with supply board incorporating
pre-amp supply:

PS 125 50 volts for one TP100 .. Az R ; 2 - & .. . £8-75
PS 100 +45 volts for one TL100 T = . - 4 o3 oot s £8-00
PS 60 440 volts for one TL60 .. .. .. .. .. Is . .. £6-75
PSU 2 For supplying Disco Mixer .. - . .. .. - - . £4.00

PRE AMPLIFIERS

Al Tuac audio modules are constructed on glass fibre P.C. board, are ready assembled and fully tested. Low noise silicon
and FET transistors together with H.S. carbon film resistors are used throughout. Extensive research has gone into the
various wide range tone control circuits, producing superb sound quality from any signal, Previous range still avallable.
40V d.c.; 60mV o/p.

VA0S Vol, Treb. Mid and Bass Controls. HI IMP. FET I/P. Suitable Mic, Guitar, Radio, Crystal/Ceramic £4.22
P.U. Sensitivity 4dmV. Treb +35dB at 16kHz, Mid +20-15dB at 1kHz, Bass +20-10bB at 40Hz.

VAOE Vol, Treb and Bass Controls, 8mV sensitivity. Treb +28-15dB at 12kHz, Bass +18dB at 40Hz. £3.72

AMF01 Tuac Auto Fade Unit fades music when you speak. £4.40
Auto Mic Over-ride for Disco use. Feed Deck and Mic Pre-amps in. Auto fade O/P to main Amp.
30mV operating level. Depth and Vol. Controls.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.
TUAC DISCOTHEQUE MIXER WITH AUTO FADE £25 50
]

Q 0 Q o Q o O 0 Q Q Designed for the discerning D.J. of professional standard.

TS Offering a vast variety of functions.

SIZE 6" x 2" x 1”

3 . ® Controls: Mic Vol, Tone, Over-ride depth, Auto Manual Sw. Tape Vol, L & R Deck Faders,
- Q”. '0 o L] Deck Volume. Treb. & Bass. H. Phon Vol, Sclector. Master Vol, on/off sw. Max. output
o® ' ' 1V RMS. Specification as VA0S PANEL SIZE 18” x 4,” DEPTH 3"
TUAC HIGH POWER AMPLIFICATION—built to high TUAC LIGHT MODULATORS
. Constructed on glass fibre -y
standards, and 'built to F.C. board, individually 2 FTEE
tested.
IaSt Three channel light n;]od-
50 WATT RMS WA ulator will control three §
ALL PURPOSE AMPLIFIER separateysetcfoiflighte Rup
to 1000 Watts each set. One
Suitable for Disco, PA, Guitar. 4 inputs, channel responds to the
2 volume controls. Master volume, treble, bass, one to the middle, and
middie and bass controls. Rugged cir- one to the high frequencies. 3 Channel SILMB jilus
cuit, rugged leather-cloth covered case, Input sensitivity only 0-5
short and open circuit protection. Tone Watt ! Three individual controls allow for adjustment of
control specification as VAO08 pre-amp. the three channels, and a master sensitivity control allows
FULLY FUSED. for input levels up to 100 Watts to be safely accommodated.
Full interference suppression. Full SILMB 3 Channel

50 wave control. Isolating input trans- M
£44 [] 00 former does not affect Amptifier £1 45

WATT operation. Fully Fused.

SINGLE CHANNEL VERSION S2LMB

100 lncrep;e_d capar;ity of 1800 Walts. S2LMB 1 Channel
whsr £66-00 P e e e 2647
operation.
LARGE S.A.E. WITH ALL ENQUIRIES PLEASE
MANUFACTURERS OF ELECTRONIC AND

TRANSISTOR UNIVERSAL

AMPLIFICATION EQUIPMENT v
SPECIALISTS I QUALITY TRANSISTOR U A AMPLIFICATION COMPANY LTD. (DEPT. )
EQUIPMENT I c 163 MITCHAM ROAD LONDON SW17 9PG

OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m. 01-672 3137/9080
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Do not attempt any circuit adjustment, other than
the trimming of VR1 with an insulated screwdriver,
while the battery is connected.

IMPORTANT APPLICATION NOTES

As will be seen from the parts list, both the
transformer and the choke are fairly heavy in terms
of current and in fact it is possible to use a some-
what lower capacity transformer than 10 amp if
it is to be used only as an inverter since each half
winding carries current alternately. However, as
the reduction is only marginal, say, a couple of
amps drop in rating, it hardly seems worth while
in the face of the availability of the full rating item.

As to the choke, there are in fact many applica-
tions where both this and C7 are just not needed.
For example, if it is only required to drive incan-
descent lamps or some forms of induction motor
then this can usually be achieved without the choke
and C7 and thus with quite a saving in component
costs.

It should be remembered that some synchronous
motors just will not work on a square wave and thus
care should be taken in deciding on the presence or
absence of the choke. For example, the normal
electric clock only buzzes and jerks when a square
wave is applied. In addition, some central heating
systems use an electric clock mechanism to effect
switching control and it is possible that not only
will these not work with a square wave but they
might also be damaged by continued application.

If the unit is to be used to drive an audio system
including a deck then sine wave operation is a must
for the deck motor. In the same area, this equip-
ment is not sufficiently powerful or suitable to drive
a T.V. but will probably cope with most radios.

NATURE OF THE LOAD

In fact, the ability of the inverter to cope with
various loads depends to a great degree on the
nature of the load. A fluorescent fitting containing
as it does both a large capacitance and a choke, can
prove difficult to handle even with a load as low
as 40W. Also, whilst one might wish to drive a
motor which has a running rating of say 60W, the
starting current demanded might well be consider-
ably above this figure and could prove to be too
much for the unit.

In this latter application there is risk of damage
to both motor and inverter if such a load is simply
left on since it could draw starting current with the
result that it burns out and damages the inverter
in the process.

Finally, it must always be remembered that whilst
in fact the initial rating of the equipment is 120VA
(12V at 10A), losses in the system, the individual
characteristics of each inductor and the state of
both load and, most important, the battery, all con-
tribute to give a greater or lesser output. In any
event, overall efficiency will not normally be greater
than about 80 per cent.

The original prototype has been used to drive a
variety of loads including those mentioned at the
beginning of this article.

It has also proved possible to drive such items
as a Cadet “S” Circulator central heaung pump, a
synchronous motor fan and a wide variety of fila-
ment bulb loads.
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INGENUITY

UNLIMITED

A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits.

TOUCH VOLUME CONTROL

HAVE recently been experimenting with a circuit
I which may be of interest to other readers. It
is a touch volume control, a solid state substitute for
the common-or-garden type potentiometer volume
control.

The circuit diagram is shown in Fig. 1. The
channel of a field effect transistor TR2 may be
regarded as a pure resistance, provided that the
drain-source voltage is fairly low (less than 3V).
The value of this resistance is controlled by the gate-
source voltage, and hence by the charge on C3, see
Fig. 1.

Capacitor C2 and the resistance of the f.e.t.
decouple the resistance in the emitter line of TRI1.
Thus, the gain of the stage is varied by the charge
on C3. The stage gain can be increased by touching
plates B and C, or decreased by touching plates A
and B simultaneously.

The volume can be varied over a fairly wide range
and little drift of volume was experienced. Capacitor
C3 should be a polycarbonate or a tantalum type,
for low leakage. Almost any n-channel f.e.t. will
do for TR2.

If it is desired to use a positive supply line, the
polarities of the transistors and the electrolytic capa-
citors should be reversed.

Provided that the input signal level is kept within
reasonable limits, harmonic distortion should be low
enough for most applications.

C. Budd,
Petersfield,
Hants.
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Fig.1. Touch volume control circuit diagram
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1% ETTYE DIMMER

Our author R. Liffen replies to some of the points raised from the article published in our November 1973 issue

TRIAC RATING

Many readers have expressed
concern that the surge current
through incandescent lamps is

greater than the surge current rating
of the SC50D.

The peak surge current of the
SC50D is 100 amp and the dimmers
have been functioning for three years
with no triac failures. In any case,
the normal mode of operation is to
fade the lamps to full brightness and
not to simply switch them on with the
fader up. .

NEON MIMIC LAMPS

The use of mimic lamps with
filament lamps and voltage dropper
resistors consumes a great deal of
power. Cannot neon lamps be used?

Neon tubes were rejected as mimics
because they are not analogue devices
at low voltage levels.

SUPPRESSION

It is normal to include inductive
electromagnetic or radio frequency
interference suppression as high
* power dimmers tend to produce
enough interference to affect other
people's equipment. Why was this
omitted ?

! would have preferred to include
inductive as well as capacitive inter-
ference suppression. My enquiries
indicated, however, that 13A chokes of
suitable inductance were unobtainable
"'off the shelf"” and would cost £10 to
£15 each if specially made. This
would have doubled or even trebled
the cost of the unit. The capacitive
suppression has proved adequate
during lests, one of these being the
effect (nil) on a nearby digital com-
puter.

WIRING

Is there not a danger that if the
electronics are wired using a wire
size of, say, 14/0076 that this wire will
“blow' hefore the supply fuse?

Certainly there would be an element
of danger if an inexperienced con-
structor used 1A cable throughout,
but he would then have ignored the
fast sentence of the explanation
attached to Fig. 4 in the article.

For the sake of completeness may |
suggest the following cables be used ?
(Modern metric standard)

Cables carrying lighting load to be )

50/0-25mm T.C.W. Nominal C.S.A.
2:5s¢ mm 15A/Triac gate control
electronics 16/0-2mm T.C.W. Nominal
C.S.A. 0-50sq mm 3A.
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SAFETY

In order to connect to an existing
supply should not a connection box
be used, for instance a GEC Henley
43802, and, since a connection has to
be made into a live cable, assistance
from the electricity board be sought?

If adaptors are used then more
than one 13A fuse would be con-
nected to the output exceeding the
rating of the triacs and decreasing the
safety factor. Would it not be better
to put a 15A fuse inside the unit, thus
allowing adaptors to be used whilst
maintaining safety ?

Should not the equipment be
tested before being put into service,
not only for insulation, etc. but for
earth loop impedance as well
Since this requires equipment not
normally used by the amateur would
it not be wise for the assistance of a
competent electrical engineer to be
sought?

Is the heat sink of sufficient size
to dissipate the heat generated by
the triacs ?

The unit was originally fitted with a
Henley connector but this was re-
moved by an electrical supervisor from
the Department of the Environment
and the input cables were plumbed
straight into the MEM switched
fuse.

“"No adaptors’’ is, of course, the rule.
It is assumed that in the case of
multiple lamps (e.g. footlights) that
the lighting electrician will calculate
the loading for each dimmer and keep
it within the safety limit.

The Stage Lighting Dimmer was
designed to be used with existing lamp
installations which should have been
fully electrically checked. If a brand
new hall or theatre is being built then
the local bylaws and electricity supply
regulations will normally ensure the
full electrical saféty of the installation.

To answer the point about the heat-
sink: no triac failure has occurred
from surge currents or overheating.
It would do no harm, however, if
constructors chose to limit the current
capacity of their own dimmer units to,
say, 10A per channel. They should
then only use lamps up to a value of
24kW. Alternatively there is now
available an even larger triac, the
SC60D, which has a. steady current
rating of 25A and will stand'peak
surge currents of 250A.

The unit was checked after installa-
tion by an electrical supervisor from
the Department of the Environment.

FUSING

As short circuits are quite common
in stage lighting work, should not
a tuse be connected in series with
each lamp circuit?

Some readers seem to have over-
looked the fact that since 13A sockets
are fitted to each dimmer channel,
then the corresponding plug will have
a 13A fuse fitted and this will protect
against lamp failure.

from other,
chennels
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INOER l
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Fig. 1. A modification to the
master dimmer control.

MODIFICATIONS

It is a pity that Mr Liffen has
adopted the American system of
master dimming rather than the
British, which is superior.

The American system works as
follows. Suppose that Lamp 1 is at
100 per cent brilliance, lamp 2 is at
50 per cent and lamp 3 is at 30 per
cent. As the master dimmer is
brought from 100 per cent down to
zero, the relative brilliances of the
lamps vary enormously.

With the master at 100 per cent,
the relative intensities are 100 : 50 : 30,
with the master at 50, the relative
intensities have changed to 50:0:0.
This completely upsets the balance.

Fortunately, a simple modification
to Mr Liffen’s design will convert the
circuit to-the British method. The
correct balance is maintained for all
master dimmer settings. The circuit
to achieve this is shown in Fig. 1.
Notice that only one (single-gang)
master control is needed.

A. J. Fisher,
Hereford.

The master control circuit suggested
by Mr Fisher may perhaps give a
better balance between [amps at
intermediate master fader settings, but
the presence of a 100k Q fader directly
across the mains with no fuse pro-
tection seems dangerous.
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electronics
reall
m Mastered

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

no previous knowledge

no unnecessary theory
no ‘‘maths” '

BUILD, SEE AND LEARN

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

1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS

You learn how to build 1T I
an oscilloscope which = ¥
remains your property. P

With it, you will become B—=
familiar with all the A
components used in as used currently in the

RAPY electronics. various fields of electronics.

3/ CARRY OUT valve experiments, transistor experiments I:;f|yniwnds;£faﬁgu;f:ctv:g:nirs‘ag;e :nyzz:rm
5 lifi illat ignat g Lo,
o OVER amplifiers, oscillators, signal tracer, pho practical and visual method—no maths, and

= 40 EX ERIMENTS to electric circuit, computer circuit, basic e fth ’
5 P radio receiver, electronic switch, simple am"."m”T of theory—no previous knowledge
| ON BASIC ELECTRONIC transmitter, a.c experiments, d.c. experi- required. It will also enable anyone to under-

» ments, simple counter, time delay circuit, stand how to test, service and maintain all
| | CIRCUITS & SEE HOW P u ey i types of electronic equipment, radio and TV

| | THEY WORK, including : **/*" Preescres receivers, etc

I POST NOW To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.O. BOX 156, JERSEY. Please l
I R for send your free brochure, without obligation, to: we do not employ representatives I
|

! BROCHURE  name BLOCK CAPS :
l or write if you prefer not to cut page ADDRESS PLEASE €L 24 ]

special free gift aliso to all our students '
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RECORD PLAYBACK HEADS SMOKE WILL KILL—GAS WILL KILL—FIRE WILL KILL MULTI-SPEED MOTOR

(TRUVO X) But, il yon install SAGA (our smoke and gas alarmy your 1) Six speeds are available 500, 850
Individual prices of these arv: family will have the latest electronic protection, againsat these / and 1,100 r.p.m. and 8,000, 12,000
2 track record playback head« 50p cach. killers. Saga usena fantastic electronic senror which * smelln ** % 15,200 r.p.n. Shaft is }in diameter

and approximately 1 in. long. 230/
240V. Its speed may be further

4 track record playback heads 72p each

«moke and gas and sonnds the alarm immediately, in a neat
Erase heads are alsu availableseparately — n

trach  vase measuring approx. 5in x 3iin x 2 has its own

H
33p—4 track 55p. internal alarm, also a connector for additional AbAelln. You :.'Un(,l"olled with the use of our
MV metal mounting shields 38p each. just plug it in to the mains and hang it near the ceiling. Saga Thryristor controller. _\ ery powerful
2 track-heads already fixed on heavy tiounling uses so little electncity that it will hardly move the meter, apd "’f.‘“' motor, _size approx. Zin
plate with shield £1-22. i leave it on always to give night and day protection. One dia. x 3in ang. Price 87p plus 23p

year's guarantee, also 7-day cash return offer, {or kit of parts postage and insurance.

DRILL £5-99, Battery model kit only £4-99), £6:99 plus 30p post and
CONTROLLER meryice. Nensor GD1 only £2-20.

LIDE SWITCHES
NEW IKW MODEL S

Slide 8witch. 2-pole changeover panel

Electronicafly changes ULTRA-SONIC REMOTE CONTROLLER mounting by two 6B.A. screws. Size
3 I from approxi- ™ .1 i ted 250V lamp.
mat’:l‘;‘ I:) rev:).p to As featured in this insuel Qur 1974 ratalogue lists hundreds of bargains and ;:p::c}" 16"‘0): ;é’; rf.)iuo a8 tbove‘h\ll’!
maximurn. Full pewer at all probably many of the parta needed for this project. 66p brings the tor printed circuit 8p each, 10 for 63p.
speeds by finger-tip controi. catalogue and the next & monthly supplements. Sub-Miniature 8lide S8witch. DPDT 19mm
Kot inclndes all parts, case, ({1 approx.) between fixing centres. 20p each or
cverything and  full  instruc- 10 for £1.80, SP Changeover spring return 250V
trons, £1-95, l]glp pz;lo;lld P Made 1) e STAN DARD WAFER SWITCH ESemmmmmy | amyp. 11p,
model also avaiiable. £2-85. A N A A A
Standard size 1{in water—silver-plated 5 amp contact, standard Jin spindle
MIGHTY MIDGET 2in long—with locking washer and nut. TREASURE TRACER
. n No. of Poles 2way 3way dway Sway Sway Sway 9waylOwayl2way Complete Kit (except wooden
I‘robabl): the 't'\nell posaible nidlo, an (lescrlbe.al i 4 " P 4 4 44 44 44 44 battens) to make the metal
wn Practical W ireless, January 73. All electronic L PUIE “D “D “D “D “D “D “D 779 779 detector as the circuit in Practical
parts $2:20 post paid. :-“l:gl:: “: “; “; “; 77; 77; 77; ll~0p4 “'02 Wireless, August issue. £8-30 -plus
TIME SWITCH 4 poles 44p 44p 4dp 77p 77 T7p  77p 4132 £1.32 & =3 200 post and lnsurance.
Smith's mains driven clock with 5 poles 44p 44p 77p 77p 21.04 £1.04 £1.04 £1-60 £1.60
(oo s | ehE M3 3 el il i A | mension HeaTers By
G s S O G i | B 77p 770  77p £1.04 21.32 £132 21.32 22.42 2242 | REMPLOY
e L . 9 poles 77p  77p £1-04 £1.04 £1.60 £1.60 £1-60 £2.70 g2.70 | Standard ftting for
hoiling of come home to & warm 1 ) 4 21 .80 £1.80 £1. .00 £3-00 domestic water
house, warn off burglars, keep 0 poles 77  77p £1-04 21.32 £1-60 £1-60 £1.60 23 s D B s
pets warm, halve vour h'“u"g 11 poles 77p £1.04 21-04 21.32 21.87 £1.87 £1.87 £3-25 2325 fll':lbsl;ﬂ Ren’)’p]oy
bille, etc. £1+85. 12 poles 77p £1-04 £1.04 £21-32 £1-87 £1.87 £1.87 £3-52 £3-52 Company. Complete
with sealing washers suitable for 200-240 volts
| CHIP RADIO THE TWENTYLITE A.C. Depth into tank 1lin. 2kW or 3 kW £1.66

Ferranti's latesl device ZN414 gives results o ighti 1 ith
better than superhet. Supplied complete with :L‘I’;:f::::;oll:egam‘i\gﬂn::'k]:e; ':I"e
technical notes and circnite. £1-38 each. 10 for /0, model, ideal kitchen,
£11-11. bedroom, hallway, porch, lift, etc.,

with tube. Assembled ready to install. Price £2:20 + 40p P. & P.
Hil-Q TUNER COMPONENTS ©
Forexperimenting with the ZN414.
KIT NO. I. Pleasey Miniature Tuning Condenser
with built-in LW switch and 3in ferrite slaband RADIO STETHOSCOPE )
litz wound MW coil. 72p. Easiest way to fault ind—traces signal from aerial to speaker
KIT NO. 2 Air spaced tuning condenser 6in  —:Whensignalstops you've found the fault. Use it on Radio
territe rod litz wound MW and LW coils, 94p. TV, amplifier, anything—complete kit
KIT NO. 3. Air spaced TC with slow motion: COmPTiges tw:o special transistors and all
drive 8in ferrite rod, with litz wound LW and MW  parts including probe tube and crystal
coils, £1.10. elrp!ece. £22:20—twin ntethqset instead of
KIT No. 4. Permeability tuner with fast and  €arpiece 83p extra—post and ins. 20p.
slow motion drive and LW loading coils, 50p.

AUTO—ELECTRIC CAR
AERIAL

with dashboard control awitch—fully
extendable to 40in or fully retrac-
table. Suitable for 12V positive or
negative earth. Supplied complete
when fitting instructions and ready
wired dashboard switch. £26:35 plus
25p post and insurance.

plus 20p each post and insurance.

GOOD COMPANION 1.C. YERSION

. We can now offer these again in
I.C., version using Ferranti
ZN414 and Mullard AF Module
1172. Cabinet size approx. 11in
wide X 8in high X 3in deep.
C let bly instructi
Excellent tone wood cabinet
£5-75 plus 25p post and insur-
ance.

MOTORS FOR £1-30
Post included.

As used in racing care
and power models. All
battery operated and
reversible.

TANGENTIAL HEATER UNIT

This heater unit is the very latest type, most
efficient, and quiet running. Ts as fitted in Hoover
and blower heaters. Comprises motor, impeller,
2KW element allowing switching 1, 2kW and with
thermal safety cut-out. Can be fitted into any
metal line case or cabinet. Only needs control
switch. £2:75, Don’t miss this. Control Switch
44p, P. & P. 40p.

MAINS MOTOR
Precision made—as used in
record, decks and tape recor-
ders—ideal also for extractor
fan, blower, heaters, etc. New
and perfect. Snip at 72p.

1 Postage 20p for first one then
10p for each one ordered.

TELESCOPIC CENTRIFUGAL FAN

AERIAL Mains operated, turbe blower type. Pressed steel housing
contains motor and impeller. Motor is 1/10th h.p. giving

considerable air lows but virtually no noise. Approx. dimen-

for portable, car radio or

A

transmitter. Chrome plated— B " o . B B
s1x sections, extends from 7} to :'fi'r"’ ]52‘512 pfﬂgif(pzl"-rmhﬁ,‘i;ﬁc‘e'"m trunking 10§ x PC BOARD MARKER
47in.  Hole in bottom for 6BA screw. B . Yalve action fibre tipped marking pen filled
42p. KNUCKLED MODEL FOR F.M. 5§5p. with black etch resist—it’s easy with this to
CAPACITOR DISCHARGE CAR IGNITION make a perfect PC board, just draw straight
EXTRACTOR FAN This system which has proved to be amazingly on to the copper—allow 15 minutes to dry,
Cleans the air at the rate of efficient and reliable waa first described in the the{lx iznmerse inlfel:ric cloride or other
10,000 cubic ft. per hour. Wireless World about a year ago. We can supply etchant on removal the circuit stand in high
Suitable for kitchens, bath- ELECTRONIC IGNITION kit of parts for an improved andge\'en more eﬂicpignt relief, 89p,
rooms, factories, changing version (Practical Wireless, June). Price £8-55 plus
rooms, etc. it's so quiet it can 20p post. When ordering please state whether for positive or negative aystema.
hardly be heard.Compact,3}in De-iuxe meodel including printed circuit board, etc. £7-85. EDUCATIONAL KITS — all with

casing with 5}in fan blades.
Kit comprises motor, fan
blades, sheet steel casing, puli sz_T_CH TRIGGER MATS
switch, mains connector, and 30 thin is undetectable under carpet but will switch
fixing brackets. £2-75 4 20p  On with alightest pressure. For burglar alarms, shop
P.& P. doors, etc.

24in x 18in  £1-69: 13in x 10in £1.21.

pictorial instructions

3 kits or more we
give FREE an
accurate I1 piece
balance kit. Price
of kits 44p each
post paid. Special
price for all 7
kits £3-00 with

MAINS OPERATED SOLENOIDS
Model 7?72 — asmall bt PHOTO ELECTRIC KIT

:‘;‘:"‘"}]* xll?) Xp\;l;i" appég;: Contains photo cell, relay, transistor and all parte to make LI

Model 4001/—jin. pull, light operated switch. £1-75 plus 20p post and ins. free balance kit.

Size 2% x 2 x 1}in. 83p. KA2 Lens Kit. Eleven parts, concave lens, one
Model TT1l—1%in pull. convex lens, stage and slit frame, ete.

Size 3 x 2} x 2in £21.08 KA3 Water Pump Kit. Thirteen parts. Trans-
plus 26p post and insurance. MULLARD UNILEX STEREO SYSTEM parent so that operating parts may be observed.

You can make Lift pump, Force pump and
Force pump with reservoir and nozzle.

KA4 Buzzer Kit. Eleven parts. Operation of
buzzer seen.

KA?7 Electro-Magnet Kit. Fifteen parts, includes

There is no doubt that it is a good syatem, we
believe that for the money it is without com-
parison. We demonsirate gladly at our
Tamworth Road depot. Prices of the
individual itema for this: —

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplis
fiers.  Adjustable ontput v., 9v., 12 volta for up

3 B B A , showing how inagnetism works.
to 500mA (class B working), Takes the place of 1 Unilex Amplifier Ref. EP.9000 £1.60. 1 KAS Cotr i : i
d A Ini ;i _ i urrent and Resistance Kit. Twenty-nine
any of the following batteries: PP1, PP2, PP4, Unilex Amplifier Ref. EP.9000 £1.60. 1 Unilex parts', including bench and light bulb. '* OHMS

PP6, PP7, PP9, and others. Kit comprises: mains Pre-Amp. Ref. EP.9001 £1-88, 1 Unilex Power

A f Y gt LAW ™, ete.
transforiner rectiner, smoothing and load resistor Unit Ref. EP.9002 £2-53. 1 Control panel kit with 8 i si i A
condensers amnil instructions. Real snip at only “pun aluminium faced knobs £3-30. Or the complete K\ﬁ;g s:ltltoﬁngwi!cll%m glﬂl.irl'j‘nm?;::h?gtebgi;&?i%
£1°10.  Plus 20p postage. urmtleul;ao post paid. Pairzo( 15 ohm speakers made hy E.M.I. afe {)’e” : comple
alno available if required. Price £3-80 the pair. No extra postage if ordered 1 : i
i . i B KAL0 Morse Key buzser and bell kit, 25 part kit
DESK\TELEPHONES with the above, otherwise add 25p. eaay to construct, simple to operate.

FEx G.P.O. Black standard
model with dinling'dial'bln no
i ey Prea et hleoTy TERMS: 109, discount if ten of an item

with bell but witbopt dialing ordered, send postage where quoted—other J. Bu LL (ELEGTRIGAL) LTD'
a.‘i:lhlt'eslf'nﬁoﬂ:r”'lll_‘;’o":r;i items, post free if order for these items is

Plus 50p port for single tben fon £6:00, otherwise add 20p. (Dept. P.E.), 7 Park Street, Croydon CRO |YD

per pair. Callers to 102/3 Tamworth Road, Croydon
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THE FRENCH APPROACH

Inner space is emphasised as part
of the French space programme of
research in a number of projects.

The development of using high
level balloons tethered and free and
what they call space platforms, ex-
tends into many scientific fields and
offers this rather intermediate tech-
nique as a supplement and in some
cases an alternative to satellites.
Education in emerging countries by
using high captive balloons for tele-
vision  distribution is  another
specific area under intensive study.

All this emerged in a colloquium
organised by the AERALL. This
stands for Association d’Etude et de
Recherche sur les Aeronefs Alleges.

The colloquium  which  was
attended by many delegates from
Europe, was held in Paris. Among
the more ambitious of the projects
was one for a gigantic flying saucer.
This experiment, known as the
Pagase platform, is some 420 metres
in diameter and 66 metres in height.
It takes the form of a double con-
vex shape or lenticular as it is
described in the paper given by J.
Roux of “Aeroconsult France” who
operate from Lyon.

The device which is intended to
fly at great height, will be main-
tained geostationary by a proposed
ion motor. The special fabric which
will be used as the outer skin was
developed in France and is the
same material which was used for
large captive balloons from which
the recent French atomic test
device was dropped.

The operating height that is
expected to be chosen for the flying
saucer i1s some 21,000 metres and
each operational period of the
order of one year. It is to be
expected that the advent of this
enormous object would set up a
new wave of UFO sightings.
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As the immediate propulsion sys-
tems are likely to be propellers
driven by electric motors powered
by batteries or fuel cells with a
turbo system using liquid hydrogen,
the amount of gas required to fill
the hull would be of the order of
700,000 cubic metres.

It is claimed that such a device
would in the long run be cheaper
than satellites for educational tele-
vision. This claim was also put
forward for smaller balloons and
dirigibles both captive and free.

The French scientific programme
involving these devices has ranged
from meteorological studies to
infra-red and detailed studies of the
Sun. So great is the interest in
these matters that the various
authorised research departments of
the government and the various

independent centres have been
funded to a level of 90 billion
francs.

One thing particularly noticeable
about the French attitude is that
meticulous attention to detail is the
orimary requirement and every pro-
ject is one in which nothing in the
way of testing is left to chance.
Indeed this is carried so far that
nothing is allowed to operate in full
scale until every aspect of possible
failure has been examined.

There is a definite end product
commercially in spite of the empha-
sis on the pure research for
research sake. It is planned that
when the projects are proved they

will be offered to emerging
countries as a means to improve
education. communication and
transport. The French Ministry of

the Environment keeps a very close
watch on all the projects and were
in attendance at the colloquium,

In a strictly down to earth way
the British contribution was for the
design of an airship to carry heavy
individual loads. This airship was
some 1,300 feet long and capable
of carrying loads of the order of
400 tons. Tt was also suited to use
as a scientific  platform for
meteorology. geodesy. oceanography
to mention a few of the inner space
uses. The detailed design was given
in a paper by Dr. E. Mowforth of
Airfloat Transport Ltd.

THE JAPANESE APPROACH

The Japanese decided to take an
independent approach to space
matters. Clearly, they wished to be
able to control their own launch-
ings and not to depend upon other
countries. This is perhaps the
reason behind their decision not to
use Woomera but to develop their
own sites for launchings.

All the proposed projects are
veaceful ones and one of the
requirements for the consent of the
people as a whole to the building
of launching sites was that these
bases would never be used for mili-
tary ourposes. The World Weather

Watch which is to be undertaken is
in accordance with the peaceful
policy line.

The preparation of launch
vehicles was undertaken in the
country even though they could

have been purchased more cheaply
from abroad. There has been a
slight departure from the original
rather austere attitude to the extent
that some foreign components have
been used. Some still important
projects such as the ISS, lono-
spheric Sounding  Satellite, are
almost wholly Japanese. However,
there has been some discussion as
to whether Japan should purchase
some of the elements of the
Geostationary Meteorological satel-
lite to be launched in 1976.

Already Japan’s tracking stations
have been used in the past space-
flights of the Apollo series. This
is in accordance with the Japanese
declared intent of world coopera-
tion. It is not likely that they will
take part in the space shuttle pro-
gramme because decisions for this
were made final before Japan was
ready. There is, however, a dis-
tinct air of national prestige in the
general attitude to space projects.

FUTURE PROGRAMMES

The Japanese space programme
for the future include a geosta-
tionary communications satellite
which is regarded as vital to TV
coverage in a country where moun-
tains present a problem for surface
transmission ranges and where the
educational requirement demands
coverage of rural areas. Also a navi-
gational satellite for the benefit of
the maritime activities of the coun-
try and for the fishery industry vital
to food supplies. The third impor-
tant project is the geodesic survey
satellite. This will take the form of
a balloon with a circular orbit of
about 620 miles. Tt will carry laser
reflectors.

The launchers to be used for the
applications satellites will be by a
three stage vehicle. This employs
liquid fuel for the first and second
stages and solid fuel for the injec-
tion motor. These cannot be
regarded as strictly Japanese for
they are built under licence by
Mitsubishi from McDonnell Astro-
nautics and Rockwell International.

There are a number of govern-
ment establishments engaged in
supporting activities. One of the
larger facilities is the National
Aerospace Laboratory founded in
1965. The Science and Technology
Agency now operate it. Much of
its efforts are directed to system
studies of launch vehicles and
engine research. Guidance and
control and instrumentation is also
undertaken together with work on
the structural dynamics of rocket
launchers.
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THE weakest links in a sound reproducing system
are always the first and last, the pick-up and the
loudspeaker. The ‘“state of the art” in amplifier
design is so advanced that distortion figures of less
than 01 per cent are obtainable from all but the
most modest amplifiers.

It is surprising to hear of the elaborate designs
currently appearing for amplifiers of even better
performance, when the pick-up cartridge, turntable,
tape mechanism or tuner feeding signals to the
amplifier themselves have distortion figures that can
only be described as mediocre.

At the other end of the reproducing chain, the
loudspeaker is even worse in its ability to repro-
duce sounds accurately, This article deals with the
problems of quadraphonic reproduction.

Y

BASIC REQUIREMENT .

To -play a gramophone record, one needs a
mechanism to rotate the record at a constant and
accurate speed. This basic requirement would
appear to be a simple engineering problem and yet
good turntables have far from good performance,
when compared with the amplifier. Any production
of mechanical noise or variation in speed will distort
the accurate transfer of the original waveform from
the record to the amplifier.

There are of course similar distortions of the
original recorded sound up to the record itself,
which we have to ignore and live with. These dis-
tortions are of a lower magnitude than in disc
reproduction, due to the fine engineering quality
of recording equipment. )

MECHANICAL NOISE

The principal sources of mechanical noise in
turntables are in the bearing on which the turntable
rotates and the mechanical drive link between the
motor and turntable. These give rise to a phenome-
non called “rumble”.

In addition to mechanical noise there are sub-
stantial fluctuations in speed. The first fluctuation
is called “wow" and is a low speed variation caused
by inaccuracies in the drive mechanism and turn-
table itself. The second source of speed fluctuation,
caused primarily by inaccurate drive linkages, is of
a higher frequency and s aptly called “flutter”.

All of these deficiencies are reduced to lower pro-
portions if great care is taken in design and manu-
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facturing. This inevitably leads to higher costs.
Turntable mechanisms vary in cost from a few
pounds to a hundred or more pounds, and the
listener should choose the best he can afford.

DRIVE SYSTEMS

There are three principal methods of driving a
turntable. The first and most common, uses a hori-
zontal intermediate rubber idler wheel between the
motor and the turntable.

The rubber idler wheel is driven by the motor
capstan and in turn drives the turntable. It is held
in contact with both capstan and turntable by a
spring. The idler wheel is disengaged when the
turntable is switched off mechanically. If it does
not disengage, a depression or flat will occur on the
periphery of the idler wheel which causes a “bump-
ing” noise. The more these flats occur, the more
frequent the “bumping” noise. In extreme cases
where numerous flats occur, the bumping noise
becomes a form of rumble.

To guard against this, never turn the turntable
oft electrically. Always use the mechanical system
which switches the motor off electrically and dis-
engages the idler wheel.

The second method works on a similar principle
to the horizontal idler wheel method, but uses a
vertical idler wheel running off a horizontal tapered
or stepped capstan. In this case rumble is imparted
to the turntable in a vertical sense and gives slightly
better performance.

The same precautions regarding idler disengage-
ment are needed. One advantage of this system is
the ability to vary the speed over a wide range with
the elongated tapered capstan and the subsequent
wide range of drive ratios available.

The third and most effective method is the “belt
drive” method which transfers the rotation of the
capstan to the turntable by means of a “rubber”
belt drive. The flexibility of the thin rubber belt
provides effective decoupling between the motor and
turntable.

Various types of material are used for manufac-
turing the belt drive. Different cross-sections are
used by various manufacturers. The main disadvan-
tage is the relatively low degree of energy transfer
obtainable when compared with the previous
methods. The belt must be scrupulously clean and
free from oil or grease or belt slip may occur.
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MOTORS

Some cheap turntables use motors with two poles
which tend to -have high hum fields. Four-pole
motors are most common in medium price units.
The better turntables, including belt drive turntables,
tend to use multi-pole motors, sixteen-pole princi-
pally. These motors are small and have virtually
no hum field.

TURNTABLE BEARINGS

There are a number of views regarding turn-
tables and their bearings. The cheaper turntables
tend to use a thrust plate and ball race bearing.
These bearings are to be avoided like the plague
as they can impart serious rumble. There is no
better bearing than the shaft and bush bearing.
These appear in various forms, sometimes with a
tapered shaft and sometimes with a single ball bear-
ing in the bottom of the bush.

The more expensive turntables use precision
machined heavy diecast non-ferrous turntables with
the weight distributed mainly around the periphery.
However, since the use of multi-pole motor has
become common, much lighter turntables tend to
be used because of the accuracy and speed con-
stancy of these motors.

Rumble figures of 50dB to 65dB (weighted) are
now common in belt drive turntables. The cheaper
turntables tend to have such poor rumble figures
and vary from one sample to another to such a
degree that the buyer can never be sure how reliable
his particular sample will be.

There are new types of turntable appearing
recently; the “linear motor™ turntable to mention
one. These overecome many of the shortcomings
mentioned above, but they are all at this time in
the very high price bracket.

PICK-UP ARMS

Most turntables use a pick-up arm which carries
the cartridge across the record attempting, ideally,
to present the cartridge axis at & tangent to the
groove., However, the errors introduced can be quite
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The Goldring G101, typical of
equipments suited to Quadro-
phony %
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staggering. The better arms have tdngential errors
as little as a half degree, but needless to say they
are very expensive. True parallel tracking arms
which move across the record in a straight line are
available, but their prices are high.

Other factors which are significant in pick-up arm
design, are the bearings, which have to be virtually
frictionless; arm resonance, damping, and general
design geometry. All these factors are dealt with
by various manufacturers to a degree which is
usually related to price.

The minimum requirement for hi-fi reproduction
should include an adjustable counter weight, remov-
able head shell and a reliable arm lifting mechanism.
Additionally a device to overcome the natural ten-
dency for the arm to move into the centre of a
rotating record is desirable. This is called a bias
compensator or anti-skating device. As the degree of
bias depends upon the weight of the pick-up upon
the record, this compensator should be adjustable as
well.

A word about pick-up lifts. Although a precise
lift can be made using a simple type mechan-
ism, it is useful if the lowering action is damped.
Some of the viscous damped, or hydraulic mechan-
isms permit a precise and gentle lowering action.

PICK-UP CARTRIDGES
There are two main types of pick-up cartridge.

“One uses the piezo-electric effect in which certain

types of crystal when flexed generate small voltages
across an axis of the crystal.

The cheapest of these cartridges are made from
Rochelle salt. The more modern cartridge has a
man-made crystal which gives a more uniform
response and is less temperature and humidity sensi-
tive. A good ceramic cartridge can give adequate
hi-fi perfermance and falis in the medium price
bracket. The output is around 25mV to 100mV
and must be fed into a high impedance, usually
around 2.megohms.

Perfectly adequate reproduction of SQ and QS
Quadraphonic records can be obtained using a
normal stereo ceramic cartridge.

Magnetic cartridges cover the widest spectrum of
price and quality in hi-fi reproduction. At the lower
price end of the spectrum there appear to be some
“shockers” and better performance can often be
obtained from a ceramic cartridge in the same price
range. However, there are a number of quite low
price magntic cartridges which can be used' for
SQ and QS recqrdings to great advantage.

Do not be tempted to buy a cartridge which
does not have stylus replacements available on a
nation-wide basis. -

MAGNETIC TYPES

Magnetic cartridges fall into three main types.
The most common is the moving magnet cartridge
which generates its output by movement of a small
magnet within a coil of wire.

The second method, which has fallen somewhat
into disfavour in recent years, is the moving iron
method in which a soft iron strip moves within a
coil of wire, the iron being magnetised by an external
fixed magnet.

The third method utilises a coil which moves with-
in a magnetic field. The dimensions and mass of
the coil are amazingly minute and moving coil car-
tridges are usually in the higher priced bracket.
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All the movements in each of these cases are
damped.

There are other methods used in cartridge manu-
facturing: photo-electric, condenser and ribbon
types for example. As these cartridges are rather
rare and expensive, they wil Inot be described.

PLAYING WEIGHTS

In- all the cases mentioned above, the stereo or
quadraphonic waveform on the record is traced by
a stylus which is attached to a caintilever arm. This
arm is coupled to a *‘bridge” which has two limbs
at right angles to each other and at 45 degrees
with respect to the record plane. This bridge trans-
fers the energy along eich axis to one of two
transducers.

The lower price cartridges tend to require higher
playing weights and the stylus suspension or com-
pliance is rather stiff. Such cartridges are more
suited to simple low quality arms. More expensive
cartridges are used at considerably lower playing
weights and due to their more delicate compliances
require better quality arms to avoid mistracking.

Never play records at a higher or lower playing
weight than recommended, as distortion and record
wear will occur.

THE CONNOISSEUR BD1

TURNTABLE KIT
AND SAU2 PICK-UP ARM

The kits for these two items are available off the
shelf from A. R. Sugden & Co. (Engineers) Ltd., of
Brighouse, Yorkshire at prices of £13-31 and £14-52
respectively. In combination and used with a suit-
able "pick-up cartridge they form a unit suited for
incorporation in the PE Rondo Quadraphonic
system.

The two items are sent out to customers securely
packaged, the first in a folded corrugated cardboard
packing with individual kit parts or sets of parts
carried in plastic bags. The pick-up arm is pack-
aged in a suitably moulded expanded polystyrene
box form suitably secured with a cardboard sleeve.

Taking the turntable unit first, this is supplied
with three basic items of literature, the assembly
instructions themselves, a layout sheet or template
for cutting the mounting board, and some fairly
comprehensive descriptive material which gives
specification, installation and service details.

As with any Kkitting exercise, it is always advis-
able to first read through the instructions before
starting on the mechanical assembly. This is no
exception as there is always the risk that the supplier
might call an item by one name whereas the builder
might know the same item by a totally different
name.

In the present case all appeared in order from
the beginning and construction was commenced.

Each step is detailed.in the instructions in fairly
simple terminology and in an easy-to-follow order.
Indeed if anything the instructions are perhaps more
detailed than necessary for the greater majority of
readers.

The only error discovered, if error it can be called
as it is more one of omission than fact, concerns
the fixing of a small but strong spring to the on/off
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PICK-UP STYLI

The use of a diamond or a diamond-tipped stylus
is a “must” for hi-fi due.to the long life of diamond.
The use of a sapphire stylus is to be avoided.

A diamond stylus should be inspected under a
stylus microscope every 1,500 to 2,000 playings.
One can expect 2,000 to 3,000 playings before a
“flat” becomes noticeable on the tip. In the case of
sapphire a life of 20 to 30 playings is probably the
maximum safe life. No stylus should be used after
a flat is visible under a stylus microscope, otherwise
serious record wear may occur.

A simple comparison of the cost of a new stylus
against the value of the records played, should
leave no doubts on this matter. Styli are usually
ground and polished to a cone with the tip radiused.
This radius can vary from around 0-:0003in to
0-:0007in for L.P. records.

ELLIPTICAL STYLI

In order to improve the tracking of the stylus
and to improve the upper frequency response ellipti-
cal styli are now quite common. The diamond is
ground and polished to give a tip of elliptical cross-
section usually 0-0003 x 0-0007in.

switch. It would probably be of considerable help
to the uninitiated in springs to know that one can
attach the offending item quite easily with the switch
mechanism in an apparently wrong position and
then apply the tension by rotating the mechanism to
the correct position.

This process is fairly simple for those used to
dealing with reluctant springs but will probably give
some trouble to the newcomer to the effects of a
suddenly released tension spring which invariably
flies to the darkest corner of the room.

The Connolsseur BD{ turntable kit
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Such a stylus presents its smaller dimension to
the modulations on the groove walls, but will still
be prevented from “bottoming” by is mujor dimen-
sion. The process of elliptical grinding and polishing
is expensive and elliptical versions of cartridges nor-
mally fitted with a spherical stylus are more expen-
sive.

The foregoing forms are used for a stereo and
SQ-QS quadraphonic reproduction. The CD-4 system
however requires a cartridge with a much higher
frequency response.

For good CD-4 reproduction an uppper frequency
response of 45kHz to 50kHz is required and it is
also necessary to utilise styli of special form, such
as the Shibata stylus. This has four times the groove
contact area of the conventional styli and a cross-
section which is small enough to trace the high
frequency modulations on the CD-4 disc.

RECORD AND STYLUS CLEANING

In order to preserve a record collection it is
imperative that all records should be kept clean. It
is only too easy to allow dust, finger marks and
abrasions to accumulate and once they have accumu-
lated the whole standard of reproduction of records
falls.

In fact, assembly took only about 30 minutes and
proved to be easy. One warning, do not be too
liberal with the oil on the main spindle or you will
only -have to remove most of it afterwards since the
fit between the shaft and the bearing is, of necessity,
close and as the bearing is closed at the lower end
air becomes trapped in the space below the spindle.
Whilst it is very nice to run on an effective air bear-
ing this is not the object of the exercise and in any
case it makes the turntable ride far too high.

Newcomers to the type of drive used in the Con-
noisseur BD1 will probably note with some surprise
that the on/off or start switch includes a small
button which engages with the turntable as the
switch is operated. This is intended to overcome
the basic inertia of the mass of the turntable by
giving it a small push in the direction of rotation.
Underside view of the assembled BD1 turntable

Equally so, the gramophile can be persuaded to
use patent cleaners and fluids that tend to leave
traces of fluff and oily deposits. The combination
of fluff, greasy deposits and dust become gathered by
the stylus into congealed lumps, that harden and
are finally pushed round by the stylus, scoring the
groove walls.

A series of cleaning aids, pioneered by Cecil
Watts and now copied by numerous others, provide
a safe, efficient and inexpensive means of preserv-
ing records. These consist of the Dust Bug, the
Disc Preener and the stylus brush.

The only fluid that can be safely used on records
is pure absolute ethyl alcohol or a mixture of the
same with distilled water (not demineralised).

The expedient of using alcohol or alcohol diluted
should only be used to clean excessively dirty
records. Any claims for the use of fluids should
be treated with reserve until the user is sure that
no deposits are left.

The stylus brush may be used in conjunction with
a little stylus cleaning fluid. The brush is used so
that the bristles move backwards and forwards along
the axis of the cantilever; ncver side to side. In the
case of CD-4 records, it is advisable to clean the
disc with a disc preener before und after playing.

This is done for two reasons. In the first place
the belt used is light and fairly elastic. Secondly,
the turntable is fairly heavy in order to give the
mass needed to provide the very good rumble and
flutter figures.

Thus the small hand-operated push. It allows the
motor, belt and flywheel all to take up the drive
without jerks, jumps or other unnecessary problems.

The SAU2 pick-up arm proved to be an even
simpler job to assemble, taking only a matter of
moments to work out which part goes where.

Whilst the whole assembly was not mounted on
a plinth the procedure was rehearsed and is simple,
particularly as it is assisted by the presence of a
cutting template for drilling the arm mounting hole
and an alignment protractor for adjusting the pick-
up in the head.

Assembled BD1 and SAU2
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items 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.

ORGAN KIT

For an American company (one
of the largest) that is spending over
£3 million on launching its UK
operations, it seems ironical that the
construction kit our Editor brought
back from Tandy Corporation’s
official opening ceremony in Birm-
ingham should be minus a com-
ponent. (From a £3-95 kit!)

Dealing mainly in hi fi equipment,
Tandy's Science Fair P-Box con-
struction kits range from a “Goofy
Lite” to an “Analogue Computer”
and may interest some readers. The
kit we constructed was the 28-101
Electronic Organ.

A feature of these kits is the use
of the bottom of the boxes as a
mounting base for components. A
matrix of holes drilled in the base,
annotated with a number for holes
and a letter for rows, takes the
components.

Included with each kit is a set of
instructions and a booklet on con-
struction hints. For readers who
have not tackled much construc-
tional work it is recommended that
these hints be read first, particularly
the hints on soldering.

The organ kit consists of 27 com-
ponents plus P-box and took
approximately two hours to con-
struct following their instructions.
But if one was to just follow their
excellent wiring diagram it would
probably only take one hour.

Science Fair Electronic Organ Kit
from Tandy
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Apart from the practice of insert-
ing two component leads in one
hole and the difficulty in soldering
a strapping lead, without burning
the case, across the key switches
the kit is very well designed. How-
ever, for a unit that is called an
“electronic organ” the sound repro-
duced from our kit is certainly
not anything like an organ sound,
in fact, it's more like that produced
by a cat that’s got its tail caught
in a mouse trap. .

All Tandy products are available
from franchise shops which have
been or are being set up throughout
the Midlands. Eventually Tandy
franchise shops will be nation-wide,

If you want to obtain a franchise
it will cost you £2,000 and an addi-
tional outlay of approximately
£12,000 for a shop and stock.

A catalogue of Tandy products
is available from any dealer or
direct from their head office at
Bilton Road, Holyhead Road, Wed-
nesbury, Staffordshire WS10 7JN.

CASSETTE LIBRARY KIT

After the success of their Record
Library kit, Bib are now marketing
a Tape Indexa system catering for
tape cassettes, cartridges or reels.

Bib Cassette library system

claimed to be completely flexible.
The recommended retail price is
66p, excluding vat.

NEW AUDIO I.C.

Over the last few years we have
published several audio circuits
which have wused the excellent
Plessey SL402/3 integrated circuit
because of its dependability. Now
Plessey’s announce the replacement
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Typical external components required for the Plessey SL414 and
S1415 audio amplifier integrated circuit

The system enables 1 to 100 cas-
settes, cartridges or reels to be
referenced and with additional units
it can be expanded to accommodate
up to 999 cassettes. The kit com-
prises a cassette library case to hold
20 index cards and two summary
cards, which are clipped together
and swivelled to read entries. There
are 300 self-adhesive labels, three
of each numbers from 1 to 100, and
10 spare Indexa Cards.

One label of each number is stuck
on each side of a cassette and the
appropriate library case. Entries are
made on the cards detailing any
particular points the collector wants
to record. 3

Full details of wusing the Bib
Cassette Tape Indexa are included
with the kit and the system is

of the 402/3 with two new audio
amplifiers ‘with the reference of
SL414 and the SL415.

The amplifiers have an output of
3 and S5 watts r.m.s. respectively
into a 7-5 ohms load. Designed for
operation from a 20V (SL414) and
25V (SL415) supply, distortion is
quoted as being 01 per cent r.m.s.
and 0-3 per cent with a power out-
put of 1W at a frequency of 400Hz.

The high input impedance of the
new devices is obtained by using a
built-in pre-amplifier consisting of
a triple Darlington stage.

The SIL.414 and the SL415 should
be available from most advertisers
or can be obtained direct from
SDS Components Ltd.,, Hilsea
Trading Esate, Portsmouth, Hants
PO3 SJW.

Practical Electronics February 1974




REVBOARD

By G.D.SHAW

N this last part keyboard construction will be
completed and final tuning described.

KEYBOARD HOUSING CONSTRUCTION

The design of the keyboard housing is based on
the use of the four octave Kimber-Allen keyboard.
Constructors using keyboards other than the one
specified will have to modify some of the dimen-
sional details accordingly. Fig. 13.1, is a composite
illustration giving details of the various timber com-
ponents required to construct the main housing.
Since no interlocking joints are used it is recom-
mended that all joints be secured with a powerful
adhesive such as Araldite together with pins or
woodscrews as necessary.

Firstly the end frames, cheek plates complete with
battens and baseboard were made according to
the figures and lightly tacked together dry, as a
check on dimensional accuracy. The housing was
then stripped and, with the exception of the faces
to be glued and the underside of the baseboard, all
parts were finished with two coats of dark grey
undercoat and four sprayed coats of matt black
paint.

A piece of upholsterer’s heavy quality black figured
vinyl was then cut to cover the underside and front
lip of the baseboard. In cutting the vinyl an allow-
ance of about 38mm should be made for overlap-
ping each of the long edges of the baseboard and,
similarly, allow about 50mm on the overall width,
Do not attempt to cut out the rectangular opening
at this stage.

With the vinyl spread out on a flat surface coat
the underside with a thin layer of suitable adhesive
leaving about 25mm clear all round. Dunlop

“Thixofix” was used in the prototype. The underside
of the baseboard should be similarly prepared.

When the adhesive appears dry to the touch place
the baseboard, glued side up, on a table and cover
lightly with a sheet of greaseproof paper or similar.
Place the vinyl over the baseboard, glued side down,
and adjust its position to allow for the overlaps.
When correctly positioned gradually slip the paper
from between the two glued surfaces and roll the
vinyl onto the baseboard. A wallpaper joint roller
would be suitable for this purpose.

Ensure that the vinyl goes on without wrinkling
but do not attempt to apply any degree of stretching
otherwise shrinkage will occur at a later date. The
vinyl may, however, be pulled tight over the batten
on the front lip of the baseboard. When this stage
has been reached reverse the position of the base-
board and apply a layer of adhesive to both long
edges of the vinyl, baseboard, rear face of the batten
and in a 38mm strip around the rectangular opening.

With a sharp knife, and following the contour of
the opening, cut out a rectangle leaving an overlap
of about 38mm all round. Make three or four
cuts into the radiused corners of the opening as
shown but leave a gap between each cut and the
timber edge. Roll down each of the overlaps in

turn pulling the vinyl tightly over the edges of the
baseboard. In the case of the opening set down the
corners first of all before attempting the long edges.
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Fig. 13.2. Prototype bending and cutting detail of keyboard cover plate

After allowing the baseboard to settle overnight the
excess lengths of vinyl may be trimmed off with a
sharp knife.

The baseboard may now be glued and screwed
to the endframes of the keyboard housing using
round head screws, with washers, to prevent wrink-
ling of the vinyl. Set aside for the glue to set,
ensuring the endframes are square with the base-
board.

ASSEMBLING THE KEYBOARD

Attention may now be given to the keyboard
itself. Drill two holes 10mm in from each end
of the aluminium extrusion which forms the main
frame of the keyboard together with coincident
sighting holes in each of the cheekplates. Secure
the cheeks to the frame with No. 8 round-head
woodscrews. Make sure that the aluminium frame
is barely flush with but does not protrude beyond
the cheeks. The keyboard may now be turned up-
side down resting on the left cheek and with a
suitable block of wood placed beneath the right
cheek. Trim the length of the contact strip so that
it fits easily into the space to the rear of the
actuators.

Place a contact assembly at each end of the strip
such that the front of the assembly is flush with the
leading edge of the strip, and then manceuvre the
strip so that the plain wires on the contact assemblies
slightly protrude above and beyond the actuators.
When satisfied with the positioning carefully remove
the contact assemblies and mark the position of the
strip relative to the actuators, The contact strip
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may now be removed and prepared for permanent
fixing.

The contact assemblies themselves will be secured
to the strip by means of adhesive and thus the upper
surface of the strip has to be prepared by thoroughly
roughening the surface by means of coarse grade
emery or glass paper.

The contact strip may be secured to the keyboard
frame by means of adhesive or by means of screws.
In the former case the lower surface of the strip
must also be thoroughly roughened together with its
mating face on the mainframe of the keyboard. In
the latter case a minimum of three screws will be
required (each end and centre) and the appropriate
drillings made through the contact strip and frame.
Note that if the latter method is employed keys will
have to be removed in line with each drilling. The
contact actuators can be removed by a straight
upwards pull after which the key spring will have
to be disconnected before the key can be removed.

The contact assemblies may now be fixed into
position with the front face of the assembly flush
with the edge of the strip and with the long, plain
wires centred squarely over their respective actuators.

WIRING THE KEYBOARD

The first stage in wiring up the contact assemblies
is to fan out, in a vertical plane, the lead out wires
common to each unit. With the keyboard inverted
and, facing the rear of the assembly, key 1 at the
left end is the lowest C while key 49 at the extreme
right is the highest C. Starting with the lead-out wire
nearest to the contact strip wire all these together
from key | to 49 inclusive. 24 s.w.g. tinned copper
wire is suitable for this purpose. This row will
form the —15V busbar and an insulated wire should
be connected to row | key 1 for subsequent coupling
to the —15V rail. Although not absolutely essential
it is a good idea to use short lengths of insulated
sleeving on the bare sections of connecting wire
between contact assemblies.

Row No. 2 forms the envelope shaper triggering
busbars. Link together all No. 2 wires from key 1
to key 18 inclusive and attach an insulated wire to
key 1 row 2 for subsequent attachment to the link
switch (S2b). A similar procedure is adopted for
key 19 to 49 inclusive with an insulated wire attached
to key 19 row 2.

Row No. 3 is wired in an identical manner to
Row No. 2 except that the busbars so formed will
be carrying V.C.O. control voltages and the insulated
lead-out wires will be connected to S2a.
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CODED KEY WIRES

The contact assembly wires in row No. 4 are
individually hard wired direct _to the keyboard
divider circuit board. It is best to ensure that each
key in any octave has its own distinctive wire
colour. '

Loosely bunch tie the octave wire groups together
so that there is less likelihood of confusion when
wiring into the divider board.

When the contact wiring has been completed the
keyboard assembly may be mounted into the main
housing and secured. Fit the circuit board support-
ing panel and mount the two large circuit boards
into the positions shown in the sketch. In the proto-
type Vero brackets were used for this purpose and
secured to the circuit boards by means of nylon
screws and nuts. The wiring to the divider should
be led through the gap between the panel and circuit
board, trimmed to length and soldered to their
respective pins.

Place the control panel temporarily in place on
the keyboard housing and slide the envelope shaper
sub-chassis into position making sure that the con-
trol shafts protrude through their respective holes
in the control panel. Secure the sub-chassis to the
baseboard by means of suitable woodscrews.

FINAL TUNING

With the installation of the power supply unit or
connection of the umbilical cable the final tuning of
the keyboard unit may be accomplished.

Having already matched the performance of the
v.c.o.s the final tuning consists quite simply of
matching the setting of the fixed span control (VR3)
to suit the requirements of the oscillators, Con-
structor/musicians will find this to be a relatively
easy matter since it is only necessary to play, con-
secutively, two notes an octave apart and adjust VR3
until the required pitch difference is achieved. For
those constructors who do not possess the keen
“pitch ear” of the practised musician it will be
necessary to revert to the use of the oscilloscope.

Using one oscillator only and monitoring the out-
put signal, adjust the tune control so that, with
middle C depressed, the frequency is exactly 250Hz.
Next depress the C above middle C and note the
frequency, adjusting VR3 until it stabilises at 500Hz.
The adjustment to VR3 will have caused the Jower
frequency to move so it will now be necessary to go
back to middle C again and re-adjust the tune con-
trol so that it is once again 250Hz. Further adjust-
ment to VR3 and the tune control are made until
such time as the frequency ratio between middle C
and its octave is exactly 1:2.

Very close octave spans may be achieved by tak-
ing the lowest and highest C's on the keyboard for
the purpose of tuning. If the lowest C is set at
50Hz by means of the tune control then the upper
C will require to be set to 800Hz corresponding to
a frequency ratio of 1:16.

Once VR3 has been set, the tune control may
be adjusted over quite a wide range without disturb-
ing the octave frequency span. This feature presents
a number of advantages because it allows the four
octave register of the keyboard to be positioned
almost anywhere within the audio frequency spec-
trum without the necessity of retuning. Similarly
it allows the natural notes, normally the key of C,
to play in any other key designation.
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The variable span control may be switched in as
required in order that the keyboard may be matched
with acoustic instruments which may be slightly out
of tune. At extreme settings the variable span con-
trol can reduce the frequency span of the keyboard
to a semitone or less or extend the frequency such
that one octave on the keyboard covers about three
octaves of frequency. These latter possibilities will
perhaps be of greatest interest to those musicians
wishing to explore the realms of micro and macro
tone compositions.

MODULATION AMPLIFIERS )

Modulation amplifiers are provided to enable the
setting up of relatively complex relationships between
oscillators without the necessity for complex cir-
cuitry. The simplest use for the modulation ampli-
fiers lies in the provision of vibrato modulation.
In this case V.C.0.2 is switched off and its frequency
adjusted to about 7Hz by means of its manual con-
trol. S6(1) is then closed and the depth control
VR7(1) adjusted until the desired degree of vibrato
is achieved. The characteristics of sine, triangular
and square wave induced vibrato are quite different
and many interesting effects are possible by simply
varying waveform and modulation depth.

Some of the most interesting effects however
occur when both the v.c.o.s are cross modulating one
another, and it is possible to simulate a number
of conventional acoustic instruments even to pro-
viding very realistic bell tones when the appropriate
envelope characteristics are combined with a degree
of reverberation. In this latter mode of operation
extreme settings of the depth controls can provide
a series of very bizarre effects in which key positions
appear to be juxtaposed and with a number of
keys providing grunting, warbling or twittering
sounds. .

The synthesiser is still a relatively young instru-
ment. having been available to the public for about
five or six years. As a- creative tool it is without
equal but there is still a great deal of development
to be done and constructors who have followed
the project so far will not only be amongst the
first synthesiser owners but will find themselves in
the unique and exciting position of perhaps being
able to make some contribution towards the further
growth of the instrument. > ¢

An Invitation to a Lecture . . . see page 178
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AUTO-CHARGER

REGULATOR

N COMMON with many other vehicle components,
I the voltage regulator which controls the car
d.c. generator or dynamo appears to have been
passed by as far as electronics is concerned. Thus
regulators fitted to new vehicles today retain the
same electromechanical form as when they were first
devised.

VEHICLE POWER SYSTEM

The electrical devices in a vehicle which is moving
are driven by power from the dynamo which in turn
is driven by the engine. When the engine is not
running power is still needed to operate the starter
motor and ignition as well as parking lights, etc. and
thus the battery is required.

Basically, when the engine is not running, the bat-
tery provides power, and when the engine is started
the dynamo takes over, and recharges the battery.

REGULATOR FUNCTION

In order to charge the battery, current must be
passed through it in the opposite direction to that
in which it flows with the battery in use. Also in
the case of a 12V battery the voltage applied must
be more than 12V.

Referring to Fig. la, assume that the dynamo is
producing a charging voltage then a current I, will
flow, and the battery will charge.

If the generator stops the battery voltage can
cause a heavy reverse current /, to flow as in Fig.
1b. The presence of the diode in Fig. lc prevents
this current flowing.

One of the jobs performed by the regulator
is to prevent this reverse current, using a cut-out.

As the dynamo is directly coupled to the engine
its speed will vary from a few hundred to several
thousand rev/min, so that its output will vary
accordingly. Again, the regulator must control the
dynamo voltage so it does not rise too much at
high speeds and cause damage.
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By J.R. WATKINSON B.sc.

SOLID STATE REGULATOR

The present solid state regulator has no moving
parts. The circuit is shown in Fig. 2 with a table of
negative earth changes in Table 1.

Operation is as follows. Diode DI replaces the
cut-out as it will only allow current to flow one
way from the generator. The ignition light is con-
nected across the diode via the ignition switch so
that when the engine is not running it will light and
when the generator voltage rises it will go out as is
normal.

Transistors TR1 and TR2 switch the field current
to the generator, and diode D2 suppresses the induc-
tive spike which would otherwise occur when TR1
switches off.

The Zener diode D4 is a 5:1V device selected for
low temperature coefficient. In conjunction with
R3 it forms a reference voltage. R4, VR1 and RS
form a potential divider across the battery, and the
integrated circuit operational amplifier IC1 compares
the potential at the wiper of the preset with that
across the Zener diode.

Should the voltage at the wiper of VR1 exceed
5-1V, caused by the battery voltage being driven
high by the generator, then the output of IC1 will

b 2 (o)

Fig. 1. Car dynamo current conditions for charge (a),
incorrect discharge (b) and prevention of the latter (c)
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swing towards earth, causing current to pass through
123 and R2, turning on TR3, and reducing the base
current to TR2 and hence TRI. .

Should the supply voltage: fall below the correct
amount, the output .of ICl swings away from
earth, reducing the current through TR3, and allow-
ing more base current into TR2, hence increasing the
field current.

OPERATION

Operation is very similar to that of a stabilised
power supply and since the battery acts as a very
large capacitor and the gain of the circuit is high,
regulation is very good. In practice, the needle of

vibrating regulators fatigue and require readjustment
periodically for optimum performance.

The generator voltage must rise appreciably above
battery voltage before a mechanical cut-out will pull
in, whereas the cut-out diode conducts as soon as
its forward bias voltage is exceeded. Thus in traffic,
the generator can operate for a slightly larger per-
centage of the time, easing the load on the battery.

With a little shopping around, the unit can be
built for less than a new conventional regulator.

TABLE 1
For NEGATIVE Earth vehicles alterations to Fig. 2 are

ITEM ACTION
a voltmeter connected to the battery cannot be seen
to move when the engine is rapidly speeded up from Battery Reversed
about 500 to 4,000 r.p.m. !::1 to D4 S RO
The remaining components are Cl, which limits '1.,:1 S e e
the slewing rate of IC1 and prevents instability, C2, pnp 2N3055
which shorts out any r.f. interference or spikes from TR2 o0 2N2907
the ignition and R6. which switches off the field TR3 ” BC214
qmtlon
Light
_____________________ O 7T
: R4 IN1183
L AN
I 33k
T 2N3055
] C1
R3
e SEHL
! oKL 0'1pF R2
1 Pe "
] ~-INU 10
L ka Y ¢ — RS 03 k0
I Ict > oy
: 3 t SNT2741P  1N4001 -
i ps TV i
i RS 82YBBC5YI
| § .

-
v

Fig. 2. Solid state voltage regulator for positive earth
vehicles

. Fig. 3. (Right)
tion as well as voltage regulation

current, should the wiper of VR1 go open circuit
for any reason causing charging to cease, and the
ignition light to come on).

To convert the regulator to combined current/
voltage regulation, the circuit of Fig 3 is added.
The generator current is monitored by detecting the
voltage drop across the wire from the generator to
the cut-out diode, and when it exceeds an amount
pre-set by VR2, the output of IC2 will swing
towards earth, cutting off the field current as before.

ADVANTAGES

As all of the active components are semicon-
ductors, the regulator should last indefinitely, and
can easily be transferred from car to car.

The precise voltage regulation obtained means that
the vehicle’s headlamp, and other bulbs should last
longer, as filaments are very sensitive to even mar-
ginal overvoltage which can occur with conven-
tional regulators. The unit. once adjusted, need
never be touched, whereas the relay springs in
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Added circuit to give current regula-

generalor wire

4 sense wire
D 52 St
IS . I
= i
(Fig. 2) (Pin7ICH c3 i
RS RIO ] ]
56 5.6 | F
Sk i |
04uF H
_2\ e i
6
ce| - >~ ! °>
3 \
7 DS |
+ 1
R7 RS SNT2741P ¥ |
5.6 56 + 1
kn VR2 k. |
! -—
T P‘ x| v
] '
4700 (Fig. 2) II
+ Earth " :
__________________________ J
TABLE 2
For NEGATIVE Earth vehicles the following alterations
apply
ITEM ACTION
iCl Reverse pins 4 and 7
Earth Becomes —Ve
—Ve o +Ve
D5 Reverse
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CONSTRUCTION
" The unit is housed in a die-cast box, as it is
important to prevent ingress of moisture or oil.

The positive earth version is slightly easier to
build as the generator flywheel diode D2 can be
fitted direct to chassis.

Almost any car can be -instantly converted from
one polarity to the other, simply by removing the
existing regulator, turning round the battery, and
fitting the appropriate solid state regulator. Any
car radio or other devices must also be adjusted for
the correct polarity to prevent damage.

To make the unit physically compatible with a
vehicle wiring system, it is fitted with blade con-
nectors, 3in wide for the high current connections to
the diode D! and }in wide for the rest. The }in blade
connectors are available in strips of 12 blades from
auto electric dealers and resemble barrier strips.

The voltage regulator unit requires a four blade
block to be cut from a strip, and the current/voltage
regulator requires six blades. This connector block
is mounted in the base of the box so as to project
through a slot drilled and filed in the side.

The diode D1 should be fitted next, and as it
passes a heavy current, should be well coupled
thermally to the box. It must, however, be very
carefully insulated from the box, as any short circuit
between the two could cause severe damage to the
wiring of the car.

Thus the diode is bolted directly to a 16 s.w.g.
aluminium bracket, and the nut also holds the
copper connector blade for the cathode (+ earth
only and a tag washer). The #in connector blades
are made from 4in wide copper conduit clips, avail-
able from an electrical dealer. These clips can
easily be straightened, cut and filed to size. See
Fig. 4.

INSULATION

The anode connection to the diode is similarly
made, and should be fastened to the diode bracket
with nylon screws, and with a piece of mica for
insulation. A 6BA tag washer should be included on
the screw connecting the anode terminal to the
blade (negative earth only).

The diode assembly should now be used to mark
out two slots for the blades, and the mounting holes.
Remember that the lid of the box has a flange
which comes below the top of the box sides. This
must not be allowed to touch the diode bracket.

The diode bracket should be fitted with nylon
screws and a thin mica sheet between it and the
box. Silicone grease must be used on both sides of
the mica. If mica is not available, the diode bracket
can be spaced off with TO3 transistor bushes, and
the gap filled with silicone grease.

The assembly should be thoroughly tested, prefer-
ably with a battery and light bulb, to show that the
diode is functioning, and that both its terminals are
insulated from the box side.

If an ohmmeter is available, the insulation
between the body of the diode and the box should
be at least 1ML

When tested, the space around the blades can be
filled with silicone rubber to make the box water-
tight again.

Next, the heat sink for D2 and TR1 should be
made, and these components fitted. TR1 should be
fitted with a mica washer and a tag washer under
both collector bolts. Check the insulation. D2 may
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be bolted direct to the heat sink for the positive
earth version, but for the negative earth version it
must be insulated, and a tag washer fitted for con-
nection purposes, or an anode stud diode must be
used.

CIRCUITRY

Having tested the insulation if necessary of the
diode the appropriate end should be connected to
the adjacent collector tag of the power transistor.
The heat sink should now be fitted to the box.

The rest of the circuitry may be built on a small
piece of O-lin matrix Veroboard and mounted in
the box with 6BA standoff screws and nuts.
Because of the vibration environment, the transistors
should be fitted with mounting pads. Do not use
i.c. sockets.

The wiring should be completed as per the dia-
gram and checked. The connections to the rear of
the blade connector block are made with 4in push
connectors crimped or soldered to the wires.

In the positive earth version, the ignition warning
light terminal WL is connected to the cathode
tag washer of DI, and in the negative earth version,
to the anode tag.

TESTING AND ADJUSTMENT
Only the voltage regulator can be tested out of
the vehicle. If the current regulator is to be added,

leave out the diode D5 until the voltage regulator
has been tested.

COMPONENTS . . .

Resistors
R1 3-3kQ tW 5% R4 3-3kQ {W 5%
R2 10kQ W 5% R5 2:2kQ W 5%
R3 1-2kQ $W 5% R6 10kQ 4W 5%

R7-R10 5-6kQ W 2% (4 off}

Potentiometers
VR1 1kQ miniature preset
VR2 470Q miniature preset

Capacitors
C1 01uF 250V
C2 22uF 50V (NOT electrolytic)
C3 01uF 250V Polyester

Integrated Circuits
IC1 SN72741 P. 8-pin DIL version
1C2 SN72741 P. 8-pin DIL version
Both IC1 and 2 may be replaced with one
unit, the SN72747 N which is a dual 741 but
cost will increase.

Transistors
TR1 2N3055 (pos earth). 2N3614 (neg earth)
TR2 2N3053 (pos earth). 2N2907 (neg earth)
TR3 BC184 (pos earth). BC214 (neg earth)

Diodes
D1 35A, 50V p.i.v. silicon diode
D2 10A, 50V p.i.v. silicon diode
D3 General purpose silicon diode
D4 BZY88, C5V1. 51V 400mW Zener
D5 General purpose silicon diode

Miscellaneous
Case, Eddystone diecast box 34in x 4%in X 2in.
Veroboard, 0-1in Matrix, 2¢in x 1§in. 1 X 12 way,
#in blade connector strip and connectors.
Assorted aluminium sheet, washers, mica, nuts
and screws to suit
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Generator
terminal 3/3" biade

30 Ampwire
4

Solder

14/-0076 wire

S1

Fig. 5. Current sensing generator cable

Connect a 24W (or similar) bulb (12V) from ter-
minal F to earth and earth the box. Turn VRI
until the wiper is at the R6 and R4 end of the
track. Connect the live battery wire, in series with
a 5A fuse to the I terminal. {The fuse is to protect
you and the car if a short exists.) The bulb should
not light.

If the wiper of VRI is now advanced along the
track, the bulb should light about i-way along.
This simulates a fall in battery voltage turning on
the field current. Now take an ordinary 1-5V U2
battery, and connect it in series with the car battery
lead to I so that the voltages add. Turn the wiper
so that the bulb is just extinguished with the two
batteries in series. If the U2 is removed and the car
battery reconnected the bulb should now light again.
If this procedure has been followed correctly the
preset VR1 should be approximately adjusted.

The box should now be temporarily installed.
Locate the old regulator and record the positions of
the wires connected to it. Disconnect the live end
of the car battery, and remove the wires from the
old regulator, and re-connect them, terminal by ter-
minal, to the blades on the box. Take a new wire
from terminal I to any point which is switched by
the ignition switch, e.g. the live side of the ignition
coil, or the wiper switch. ]

Reconnect the battery, If there are any large
sparks when attempting this, recheck the insulation
of DI, and ensure it is reverse biased when the
engine is stationary! If all is well, connect an
accurate voltmeter across the battery and start the
engine. The red ignition light should go out, and as
revs increase, the voltage should rise to a little over
13V and stay there for any higher revs. The
ammeter should show a charging current, which will
reduce as the battery recharges after starting.

VRI1 should now be accurately adjusted, with the
engine revving, to set the voltage to the makers’
recommended value. This can be found from a
workshop manual, or from your garage, but will
not be far from 15V,

CURRENT REGULATOR

If the voltage regulator only has been built, it is
now complete. Disconnect the battery, remove the
box, make sure all the screws are tight, then re-fit
it permanently and fit the lid. After another quick
check, the unit can be virtually forgotten if it has
been built correctly.

For the current regulator version, now fit D35
(make sure you refer to the correct diagram, and get
the polarity right), and make up a special current
sensing generator cable Fig. 5.

The generator cable in most cars has a con-
nector block in it and the contact resistance of this

160

will spoil the accuracy of the current regulator or
could prevent any charging!

The new cable must be in one piece and of
adequate rating (30A). At the generator end, the
sense wire and the current carrying wire should be
soldered together into the same 3in blade connector,
and pushed on to the generator in place of the old
cable which should be tied back and insulated, for
re-use, should you wish to dispose of the car and
retain the regulator.

Both wires should be taken to the regulator, where
a separate wire should be taken from the end of the
current cable to blade S2. This again is to eliminate
the contact resistance of the 3in generator blade
connection. The sense wire from the generator end
of the cable should go to blade SI. The sense wire
need not be very thick, as it is in series with 5-6kQ)
resistors, which serve to swamp the contact resis-
tance of S1 and S2 connections, and little current
flows. Use 14/0076 wire or equivalent for robust-
ness.

The next step is to measure the resistance of
the current carrying conductor. As a guide, 6ft of
30A cable has approximately one hundredth (0-01(2)
of an ohm resistance.

Measure the current taken by, say, a headlamp,
and call it /. Now connect the generator cable firmly
in the same current path, and with a voltmeter on
a range of approximately 0-25V f.s.d. measure the
voltage across the S1 and S2 connections, and call
it V.

The maximum safe current for the average
generator is 20A and the object of this exercise is
to find out what potential will exist across the sens-
ing cable when 20A is flowing. This voltage will be
given by

|4
V20A = 20 X T,

Vv .
where N is the resistance of the wire calculated

from the noted values.

INSTALLATION

Now install the regulator as before, and fit the
current sensing leads. The regulator should now
have no blade without a connection to the car.

Set the wiper of VR2 to the R7 end of the track,
reconnect the battery and start up. The ignition
light should stay on, even when revving up. Now
connect the voltmeter across S1 and S2 and slowly
advance VR2 until a reading is obtained, again with
the engine revving. If the full headlights and wind-
screen wipers are switched on, to load the generator,
then VR2 can be advanced, so that the voltage
across S1 and S2 is the value V, , that you calcu-
lated beforehand but not more. VR2 is now
adjusted, and final installation can take place as
before.

Finally, a word of warning. .A car battery has a
very low output resistance, and if it is shorted out,
several hundred amps may flow. If a spanner is
dropped across the terminals, it may be melted, or
if you short out a wire you are holding, you could
be burned. Before making any modification to a
car’s wiring, if you are inexperienced, disconnect
the battery first. The battery should also be discon-
nected if you use a charger, with this regulator, to
protect the semiconductors from transients. ’
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95! .....

The Cambridge — new from
Sinclair

The Cambridgeisa

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

It offers the power to
handle the most complex
calculations, ina
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price — and by building it
yourself you can save a
further £5-50!

Truly pocket-sized

With all its calculating
capability, the Cambridge
still measures just

41" x 2" x 3" That means
you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a buige. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied —all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughoutif you've any
queries or problems.

Total cost? Just £27-45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32:95 —so you're
saving £5-50! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best
calculator value on the market.

* Uniquely handy package.

43" x 2" x 1%”, weight 3} oz.
Smart black and tan styling.

* Standard keyboard. All you need
for complex calculations.

* Keys react with positive click
when pressed.

* Clear-last-entry feature.

* Automatic (‘implied’) constant —
no need for separate operating
button.

* Common-sense (‘algebraic’)
logic — enter calculations just
as you write them.

* Calculates to 8 significant
digits; fully floating

decimal point positions

itself automatically.

* Clear, bright
8-digit display.

* Unwanted zeros are
suppressed.

* Display flashes to
indicate overflow.

* Operates for weeks
on four U16-type
batteries.
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A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:

1. Coil.

2. Large-scale integrated circuit.

3. Interface chip.

4. Thick-film resistor pack.

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

6. Printed circuit board.

7. Keyboard panel.

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

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book - free!

If you just use yourSinclair Cambridge for
routine arithmetic — forshopping,
conversions, percentages, accounting,
tallying, and so on ~then you'll get more
than your money’s worth.

Butif you wantto get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

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

— [ | — ||

Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire

Reg. no: 699483 England

VAT Reg.no:213 8170 88
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Why only Sinclair can make you this offer

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

Sinclair Radionics are the makers of the Executive —the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatinitself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculatortechnology.

And you benefit !

Take advantage of this money-back, no-risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and

we’'llrefund your money without question. All parts are tested and checked before

despatch —and we guarantee a correctly-assembled calculator for one year.

Simply fillin the preferential order form below and slip itin the post today.

Priceinkitform:£24-95 + £2-50 VAT. (Total: £27-45)

Price fully built: £29-95 + £3:00 VAT. (Total: £32-95)

r-——---——--—-—--———
PE 274

I To: Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire, PE17 4HJ

Please send me Name
["la Sinclair Cambridge calculator kit at

£24-95 - £2:50 VAT (Total: £27-45)

[JaSinclair Cambridge calculator ready

built at £29-95 4- £3-00 VAT Address

I (Total: £32-95)
I *| enclose cheque for £ , made

outto Sinclair Radionics Ltd, and

crossed.

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

*Delete as required. PLEASE PRINT

(gt r 1 | ! (' 1 1 1! 7 [ | | | } /] J
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O NE of the great advantages of using a thermistor
sensor in an electronic thermometer is the
rapidity with which temperature measurements can
be made. If you combine this facet with audio and
visual indication when a preset temperature is
reached, one can see the versatility of the unit to be
described.

The unit can be calibrated for 0°C if it is intended
for use as a frost alarm for an orchard, hatchery or
greenhouse. At this setting it is a useful car acces-
sory, warning of icy roads.

CIRCUIT OPERATION

It is best to regard the circuit of Fig. 1 as con-
sisting of two parts divided by the dotted line. The
part to the left of the line is a sensitive electronic
switch producing a positive voltage at the collector
of TR3 when the thermistor temperature has fallen to

By M.PLANT

a value which is predetermined by the setting of the
potentiometer VR3. That part to the right is a
two transistor (complementary pair) astable oscil-
lator which is d.c. coupled to the preceding circuit
by R9 and is switched on by the rising voltage
across R8 when TR3 begins to conduct. The oscil-
lator produces a note, the frequency of which is
to some extent determined by the value of C1.

A light emitting diode provides the load in the
emitter of TR4 and lights up, actually pulsing at
the frequency of the note which is heard from the
loudspeaker.

TR1 and TR2 are connected as a long-tailed pair
since they share a common emitter resistor R3. The
base of TR1 is connected to the voltage divider
made up of the temperature sensitive combination
THI1, VRI and VR2. The base of TR2 is con-
nected to the voltage divider consisting of the series
combination VR3, R4, R5 and Ré6.

77X 300
ITX 500

Rt
22
k0

NKT7OM 80

Fig. 1. Circuit diagram of thermometer
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TEMPERATURE SETTING

Suppose that the base of TR2 is arranged at 3V
by the temperature setting comtrol VR3 and TRI1
is at 2V. Since the emitters of these two transistors
will -take up the higher of these two voltages, the
base/emitter junction of TR1 will be reverse-biased
and that of TR2 will be forward biased. Hence
TR3 will be switched on in turn switching on the
oscillator due to the voltage drop across RS.

As the temperature of the thermistor increases
its resistance falls since it is a negative temperature
coefficient type. Thus the voltage drop across THI1
falls and the base voltage of TRI1 rises. As it
reaches 3V, the base voltage of TR2, both transistors
are on and the speaker remains sounding a note.
But as the base voltage of TR rises the base/emitter
of TR2 become reverse biased, so that TR3 switches
off hence switching off the oscillator.

TR1 and TR2 actually form a differential ampli-
fier the on/off states of which are immune to
changes of battery voltage and circuit temperature.
It is both sensitive and stable giving reliable read-
ings during the life of the battery and under different
‘environmental temperatures.

FEEDBACK

In order that the switching on and off of TR3
is precise, positive feedback is provided by R7
between the collector of TR3 and the base of TR2.

b1, .51

—ve| J
Alioo ‘C G RO OO0 00O Og o o
'A% 3 X [Ebms “‘53] ;L}
@ €F= o VR
T1H B C1 3
é-L ?ru _— R9 D] o
o
G ® oo o
o ¢TR4 o o
I RS R6 g RS °
J{loododooooodo o [ oo d oo
1 S 10 15 20 2
e -
~+—=direction of copper track D L1

® breaks in track
Fig. 2. Component layout and wiring

A fraction of the rising voltage across R8, as TR3
begins to switch on, is fed back to the junction of
RS5 and R6 which enhances the rising base voltage
of TR2 so encouraging this transistor to switch hard
on and hence TR3.

ASSEMBLY DETAILS

A 24 X lin, 0-lin matrix Veroboard is used for
mounting the majority of small components as in
Fig. 2. The cuts to be made in the copper tracks
are marked with an X.

The housing for the prototype unit was a Koda-
chrome transparency box which provided enough
space for the board assembly, speaker, switch, tem-
perature potentiometer and - battery and kept the
whole unit to pocket sized proportions.

Two types of thermistor are recommended for the
thermometer. The cheaper one, VA1098, has a resis-
tance of about 4-7 kilohms at 25°C and although
its disc like structure enables connecting leads to
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COMPONENTS . . .

Resistors
R1 2:2kQ R6 220Q
R2 12kQ R7 15kQ
R3 22kQ R8 4.7kQ
R4 10kQ R9 220k
R5 30kQ
All $W 5% carbon

Cap'acitor
C1 0-02uF

Transistors

TR1, TR2, TR4  ZTX300 (3 off)
TR3, TR5 ZTX500 (2 off)
Diode

D1 NKT 7011 l.e.d.

Thermistor
TH1 TH-B12 or VA1098 (see text)

Potentiometers
VR1 10kQ cermet preset
VR2 470Q cermet preset
VR3 25kQ min, carbon, linear

Miscellaneous
B1—8V PP3, S1—on/oft switch, LS1—2in, 8Q
miniature loudspeaker

be attached to it easily, there is the problem of
insulating the semiconducting disc against the action
of conducting liquids in which it might be immersed.
For this reason the glass encapsulated bead type
TH-BI12 is to be preferred.

In order that the leads can be insulated from
contact with liquids, heat-shrinkable sleeving of 3mm
diameter was used extending half way up the stem
of the glass encapsulation.

The finished thermometer. Note the clearly delineated
temperature scale
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CALIBRATION

To calibrate the thermometer a cardboard disc
of about 2in diameter should be arranged to go
under the fixing nut of VR3. A pointer knob is next
attached to the spindle. First crush a few cubes of
ice and place them in a container with some cold
water. Strap the thermistor to the bulb of a 0-
100°C thermometer and use the whole to stir the
ice/water admixture.

When the temperature has reached 0°C rotate the
knob of VR3 until the le.d. comes on and the
speaker sounds. Use the marker on the knob to
pencil a line on the cardboard disc indicating 0°C.

Heat the ice-water gently until the ice has melted
and at degree intervals mark the cardboard disc
with the appropriate temperature. When the dial
has been calibrated in this way, remove it and ink
in the marks and the temperatures. When replacing
the disc behind the nut ensure that it is placed in
the original position and check by using the melt-
ing ice again that the disc, in relation to the angular
position of the potentiometer, has not changed.

RESOLUTION

To ensure a resolution of 1°C between 0 and
65°C and of 3°C between 65 and 80°C the presets
VR1 and VR2 are included in the circuit. Prior to
the calibration process these should be adjusted
to about 7 kilohms and 400 ohms respectively to
achieve this.

Layout of components on the small piece of Vero-
board
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INGENUITY

UNLIMITED

: ELECTRONIC DOORBELL

T HE circuit is basically one multivibrator running
at a chosen audio frequency and switched on
and off by another running at a few hertz. The
pulsed signal is then amplified and fed to a loud-
speaker.

The circuit. diagram is shown in Fig. 1, and it
operates in a similar manner to the conventional
multivibrator. When power is applied circuit im-
balances will favour one gate, assuming that they
operate such that pin 6 goes towards the positive
supply rail then Cl will charge up through RI1. At
first the voltage across R1 will be large but as Cl
charges the voltage will fall until logic state O is
reached at about 1'5V.

Since an unused input to a gate is at logic state |
the output of the gate connected to R1 will be con-
trolled by the input on pin 2, and will be in the
opposite state.

Therefore when pin 2 falls to a 0 pin 3 will go
to 1, causing C2 to charge up through R2 in a
similar manner to Cl/R1l. When the voltage on
pin 4 falls to logic state O the output on pin 6 will
go to 1 and the cycle will begin again with ClI
charging.

C1 will have discharged during the time when C2
was charging as at that time pin 6 will have been at
0 due to the | on pin 4. Similarly C2 discharges
while C1 is charging.

The abrupt change of state as the logic thresholds
are reached produces a square wave output. The
output of the low frequency (switching) multivibrator

_is applied to an input of one of the gates in the

tone multivibrator, and since the output of a gate

will not change if an input is held at O the tone

oscillator only runs when the output of the low
frequency oscillator puts a 1 on pin 1.

A. Piper,

Teddington, Middx.

S1 \)T
(DOOR

SWITCH)

Bt
LxHP7

i
g
(=]
= | =

2 7400
-
7 4 [}-‘ 3 10
] I_
0-22uF g g
R1 R2 R3 R4 g R6 c6 umﬂuF
-2k 1 22kl 22kt 2.2k 56kt
Fig. 1. Circuit diagram of the doorbell
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TEST GEAR PERKS UP

After four dreary years of stagna-
tion the UK instrument industry
has come into a long-awaited
growth phase in 1973, and 1974
looks even better with more invest-
ment capital about.

p
4
i
|

_ Britain’s largest and strongest
indigenous instrument specialist,
Marconi Instruments, is expecting

to top £10 million turnover in 1974.
The USA is still MI's best indivi-
dual country but in total volume
Europe is the biggest market and
getting better all the time. But
they are also strong in Eastern
Europe, including the Soviet Union,
and have healthy and improving
business in Australasia and the
Middle and Near East. The Far
East market is patchy although
1973 showed a [ot of improvement
following participation in the
British exhibition in Peking.

With an engineering department
ot 230 people, 90 of them design
engineers, the level of innovation
is high and with three BCS-
approved calibration laboratories
Ml's technical capability is beyond
question. Large investment in
development is now beginning to
surface and no less than 14
new products are in process of
being brought to the market.

Some equipment | have seen in
their labs are more systems than
instruments, for example the fully
automated TV test equipment
which monitors picture quality,
provides a printout of perfor-
mance at pre-arranged intervals
and sounds the alarm for deteriora-
tion of quality before the viewer
~would even notice it.

Scheduled for early 1974 is a
new spectrum analyser which is
definitely in the world class, and
a white noise equipment with a
number of technical advances.
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automatic testing
systems are now doing well

The upturn in instrument busi-
ness was confirmed by Peter
Finch, managing director of Lab-
hire, the rental company. Having
got the company well established
in the UK, Finch.is now branching
out in Europe. His French opera-
tion, based in Paris, is headed by
Guy Goulet, formerly head of
Schlumberger's sales network in
France. A Dusseldort office has
been opened under Rainer Mader
and a second base in Germany is
soon to be set up in Munich under
Kuno Vinbruck, formerly Schium-
berger’'s sales co-ordinator in
Germany.

Nothing if not ambitious, Finch
is busily planning expansion of
the Labhire service into Scandi-
navia, Italy and Spain. Europe, he
believes, has fantastic potential for
instrument hire. The belief is
clearly shared by the top Schium-
berger executives who have joined
him in the enterprise.

NEW ARRIVAL

A market revival always attracts
new entrants. Look out for a minia-
ture oscilloscope from Lawtronics,
better known as a semiconductor
distributor in Kent. Bernard Law-
son has one on the stocks, battery-
operated and weighing but 3lbs.
Specification is said to include
10MHz bandwith and 10mV sensi-
tivity at 1MHz and 500mV at
10MHz. Price not yet fixed but |

Mi's Autotest

understand it will be less than
£100.
Initially Lawson plans to put

manufacture out to sub-contract
but hopes to set up his own plant,
in which case the Pocket Scope
will be supplemented by a whole
range of tiny instruments.

COMPONENT
HEADACHES

Component supply is still a
headache. Because big users have
been ordering here, there and
everywhere in the hope of getting
what they can, the manufacturers
have only the slightest idea of
what the demand really is. All they
know with certainty is that busi-
ness has never been better.

Harlow-based B & R Relays tell
me that- their problem as a manu-
facturer is now materials supply.
Some types of plastics as well as
steel are getting difficult. And a
sign of the times is that Siemens’
flat-pack relays which B & R import
as a factored line are selling better
than ever despite a price rise
(from devaluation of the Pound in
relation to the DM) of what at one
time would have been a crippling
30 per cent in a single year. Price,
says B & R managing director
Brian Austin, is no barrier if the
product is really needed.

A change in marketing policy
for 1974 is also announced by
B & R. A decislon has been made
to sell small quantities (typically
200-oft or less) through distributor
stockists while the big orders, such
as one for 20,000-off recently won,
will be handled direct.

HUGE MLS MARKET

A £1,000 million market is not
to be sneezed at. This is the esti-
mate for Microwave Landing Sys-
tems (MLS) to replace the present
Instrument Landing Systems (ILS)

at the world's airports. ILS is at
the limit of technical ‘‘stretch”, the
best examples being seen at

London Airport, Heathrow, and at
Dulles, USA, and Orly, France, all
ot which have Category IlI installa-
tions for fully automatic landing.

There are several problems with
ILS, the most important being
siting constraints which introduce
ditticulty at many airports, and the
heavy operational constraints
because aircraft have to follow a
precisely defined centre-line and
glide-slope approach.

With MLS, which will operate
at 5GHz, it is much simpler to
install and aircraft can make their
approaches on a curved path and
at what angle of descent is most
appropriate — a big plus-feature
with new generations of STOL and
VTOL aircraft on the drawing
board.

Technical proposals for MLS are
currently being submitted to a
Working Group of the International
Civil Aviation Organisation (ICAQ)
All Weather Operations Panel. The
two basic proposals under con-
sideration are a microwave scan-
ning beam system and a
commutated Doppler technique. The
British proposal is for the latter
and Plessey Radar is involved in a
£1 million development programme
in co-operation with the Ministry
ot Detence Procurement Executive
and the Department of Trade and
Industry.

The commutated Doppler prin-
ciple is due to the British navaids
pioneer Charles Earp who is a
consultant to Plessey Radar. First
hardware for the proposed system
will be delivered to the Roval Air-
craft Establishment for evaluation
trials by mid-74.

Meantime, it will be up to ICAO
to decide on the best system from
technical proposals put forward by
the UK, USA, Germany, France
and Australia. Decision will be
purely on technical merit and
whatever the system finally de-
cided upon there will be plenty
ot work for all the ‘‘contestants’.

Safety of passengers is an
essential so MLS will have a long
evaluation period and first opera-
tional systems are not expected
to be in service before 1980.
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osT of the multi-range testmeters used by
home experimenters have a.c. ranges that do
not extend down to as low levels as the d.c.
ranges. This is a pity, for such testmeters often have
a frequency response up-to at least a few kilohertz,
and meaningful measurements on audio amplifiers
would frequently be useful if they could be made
at the lower levels commonly encountered.

This lack of sensitivity makes it impossible to
trace signals through a multi-stage amplifier or
through a filter, for example. The measurement of
hum levels on supply lines, via a d.c. blocking
capacitor, is another field where a highly sensitive
meter would be an advantage.

It was with these factors in mind that the unit
described here was put together. It has a full scale
deflection, on the most sensitive range, of ImV, a
frequency range of 30Hz to at least 50kHz, and
an input impedance of 1M(Q2.

An additional feature is the capability of the unit
being used as an amplifier with a voltage gain of
up to 500, and for this purpose an output socket
is provided, with the internal meter switched out.

Thus a useful pre-amplifier stage for oscilloscopes
and amplifiers is available.

SEPARATE PROBE

The instrument described here consists of two
principal parts, namely the main unit, containing
the meter, fine range and function switching and
the meter amplifier, and a small probe, which con-
tains an f.e.t. pre-amplifier and a divide-by-1,000
switch for coarse range switching.

Why is it necessary to have this separate probe?
Consider the situation where a pair of test leads, say
1ft long, are used to connect a test instrument to
an amplifier or other equipment under test. It is
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- MILLIVOLTMETER

By J. N. WATT

SPECIFICATION

Ranges 1mV to 100V r.m.s. f.s.d. in
11 ranges

Frequency response 30Hz to >50kHz

Input impedance 1MMQ

Accuracy 3% f.s.d.

Amplifier output 0-5V r.m.s.

Power supply Two nine volt batteries

quite likely that the capacity existing between this
pair of leads could be 30pF or so, which corre-
sponds to a reactance of 1M{} at only 4kHz.

Since this millivoltmeter has been arranged to
have an input impedance of 1M{) (so that no undue
loading of the circuit under test should occur), it
follows that at a frequency of 4kHz an error in
measurement by a factor of about two would be
present; at higher frequencies these errors would
become worse, so that at 20kHz the reading regis-
tered on the millivoltmeter would be about 17 per
cent of the correct value.

An external probe improves matters in the fol-
lowing manner. Connections from the small, readily
handled probe to the test circuit are easily kept very
short and can in fact be no more than an inch or
two if required. )

The circuit contained in the probe has a high
input impedance and a low output impedance, and
thus the impedance level at which signals are con-
veyed to the main unit is very much lower than
1M{2 (in point of fact it is of the order of 1kQ), so
that although the probe is used on a lead of about
one foot in length and of perhaps 30pF self capaci-
tance, no error due to that capacitance arises.

FREQUENCY RESPONSE

Theoretically, this particular layout would intro-
duce no error until a frequency of about 6MHz is
reached-—a frequency well beyond the upper limit
of the main instrument.

This raises the question of frequency response.
The lower limit of 30Hz should cover most audio
requirements and ensure that measurements can be
made of 50Hz mains ripple on supply lines, etc.

The upper limit is quoted at 50kHz simply because
it was found that the unit was linear up to that
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point and S0kHz was the upper limit of the author’s
audio test gear! Investigation with an r.f. generator
was unfruitful, since the millivoltmeter had been
designed to have an upper limit of.about 100kHz.

The upper limit was set-at this point for two
reasons. Firstly, with the readily available inte-
grated circuit employed, attempts to obtain reliable
amplification at much higher frequencies would most
likely lead to instability problems, unless stringent
precautions in respect of layout were taken. This
could have created difficulties in 2 home construction
design.

Secondly, with such an upper limit, spurious pick-
up of high power broadcasting stations such as
Radio 2 on 200kHz will not cause difficulties.

At the same time, the quoted upper limit of
50kHz is so far above the audio spectrum that no
doubt about the instrument’s fidelity could be
levelled at it on that score.

CIRCUIT OPERATION

Consider now the overall circuit diagram of Fig. 1.
Input to the probe is via S1 (used to select either
volts or millivolts range) which, in the *“mV” position
passes the signal, via C3 and R4, to TRI. Capacitor
C3 is a d.c. blocking capacitor, R3 is the gate
resistor of TR1 and sets the input impedance on the
“mV” setting of S1, while R4 limits any gate current
to a safe value. Excessive gate current could other-
wise flow, due, for instance, to charging and dis-

charging of C3 whenever the probe input was
connected to a point at a high d.c. potential.

With S1 in the “V” position, division of the input
voltage by a factor of 1,000 takes place by means of
R1 and R2, with Cl1 and C2 providing frequency
compensation.

Without these two capacitors, stray capacitance
across R1, R2 and SI would give unequal voltage
division at different frequencies. Details of how
Cl1 is adjusted for best performance are given later.

The transistors TRI and TR2 are used in. a very
stable configuration in which a voltage gain of
about six times is obtained. Only TR however is
in the probe itself, TR2 and its associated collector
load resistors being housed in the main unit, thus
allowing the probe to be built in as small a volume
as possible.

The signal paths from the probe to the main unit
are in fact the source lead of TR1 which is at low
impedance, and the connection to the base of TR2,
similarly at low impedance.

Variable resistor VRI1, decoupled by C4, is
required so that the correct d.c. working voltage can
be set at TR2 collector, thus allowing for the rather
wide spread of characteristics usually found in the
low cost f.e.t. used for TR1.

The amplified signal appearing at TR2 collector is
passed to the high accuracy attenuator R8 to R13,
the appropriate range then being selected by S2 for
further signal amplification by ICI.

Views on underside of components
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Fig. 1. Circuit diagram of the Audio Millivoltmeter. The circuit to the left of the dotted line is that

contained within the separate probe
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This particular integrated circuit is probably the
most readily available linear ic. on the market and
is advertised under various type numbers, all of
which include the figures “709”. We require the
TO99 (similar to TOS) version.

INTEGRATED CIRCUIT AMPLIFIER

Integrated circuit IC! is arranged as a non-invert-
ing amplifier, i.e. the output is in phase with the
input. The output is fed back, via the bridge recti-
fier D! to D4 and the meter, to the inverting input,
and, due to the very high gain available in ICl, the
signal at the inverting input terminal closely follows
that at the non-inverting input. )

Since C7 has a negligible reactance, current
through R15 and VR2, and hence through the meter,
depends only on the input voltage. This is the case
even with the diodes included in the circuit and
hence linearity is assured even at small signal levels.

It is this effect that enables the instrument to
respond accurately to signals as small as ImV,

Signals fed back from the output of IC! appear
in phase 'with the input signal at the lower end of
R14, thus R14 has signals of almost equal amplitude
and of the same phase at each end, so that its
apparent value is thereby very much greater than its
actual value, so increasing the input impedance of
the i.c. stage. This effect is known as “boot-
strapping”.

This bootstrapping method of increasing input
impedance prevents loading of the attenuator R8 to
R13, while at the same time it allows the use of
a resistor of fairly low value for R14.

A greater value resistor in this position could
cause d.c. offset at the input to IC! due to the
unavoidable current flowing in R14 from the i.c.
non-inverting input terminal, caused by base current
in the i.c.’s input stage.

Keeping R14 down to the value employed here
ensures that this effect gives rise to no inaccuracy in
meter deflection.

The capacitor C7 has been chosen to be 470uF
to ensure that little phase shift occurs in the signal
fed back to the lower end of R14 even at low
frequencies, so preserving the bootstrap effect.

VOLTAGE LINES

The sensitivity of the millivoltmeter is set by
adjustment of VR2 by a method to be described
later. This resistor is returned to the +9V line, so
ensuring that the non-inverting input of the i.c. (and
hence, by the negative feedback action already
described, the inverting input also) is maintained at
about half way between the positive supply rail (in
this case +18V) and the negative supply rail (in this
case ground).

Often, it is arranged that these supply rails lie
either side of zero potential, e.g. +15V and —15V,
but in this case it was thought best to earth one
side of the supply and use a centre-tapped battery
to produce the same effect in the manner described.

The ver{y large value of capacitor employed for
Cl11 ensures that the source impedance of the +9V
rail is maintained at a sufficiently low value even
at the lowest frequency at which the millivoltmeter
is to be used. Unwanted impedance here would have
the effect of increasing the apparent value of R15
plus VR2; this unwanted increase would have led
to incorrect meter deflection at the lower frequencies.

170

DECOUPLING AND FREQUENCY
COMPENSATION

Since both the pre-amplifier stage (TR1 and TR2)
and the main amplifier (IC1) are both arranged as
non-inverting amplifiers, there is a danger that
via the + 18V supply rail, thereby leading to errors.
coupling could take place between the two stages
Accordingly, R18 and Cl3 are incorporated to
‘decouple the supply to IC1.

Components C8, R16 and C9 have the values
recommended by the i.c. manufacturer for stable
operation under the gain/frequency conditions used
here, and serve to limit the frequency response to
the desired value, as mentioned earlier.

Variable resisitor VR3 and fixed resistor R17 set
the overall gain of the main amplifier stage to give
a convenient level at the output when the instru-
ment is used in the “amplifier” mode. In that con-
dition, the diode bridge D1 to D4 is shorted out
by the pole of S3b; if these diodes were to
remain in circuit, distortion of the output waveform
would result, due to their almost constant voltage
drop.

Before going on to constructional details, it is
worth noting that the gain of the pre-amplifier is
determined by the ratio of the value of two resistors,
namely R6 and R7, while in the main amplifier,
meter deflection is set by the value of the combina-
tion of R15 and VR2.

These methods of stabilising gain mean that any
alterations in transistor or i.c. parameters have no
deleterious effect on the meter reading. Further, the
additional complexity of a stabilised power supply,
together with the resultant power consumption, is
thereby rendered unnecessary.

CONSTRUCTION

Practical construction can be arranged to suit
individual requirements, but that shown in Figs. 2
and 3 is recommended. :

A robust die-cast box gives both excellent
mechanical protection and electrical screening and
the size chosen is small enough to make the instru-
ment light and readily handled.

Construction of the probe (Fig. 2) will depend to
some extent on what is available to the particular
constructor. In the author’s case, a screening can
from a valve type if. transformer was employed
(an old TV set is one good source of supply), but
provided the general layout is followed, almost any
metal container of the appropriate size can be used.

The switch S1 is held down to the strip of 0-lin
Veroboard by thin tinned copper wires threaded
through its terminals. A slot cut in the can side
takes the switch bush and this is retained by the
fixing nut.

The coil former was cut away from its base and
then discarded, and the Veroboard joined to the
base by means of wire soldered into three of the
six terminal holes; one of these wires is continued
through on the outside as an earth connector to the
equipment under test, while the centre one is brought
out using 18 s.w.g. tinned copper wire to form a
probe, for sjgnal input.

Three wires are passed through the centre hole
at the top of the can to connect the probe to the

- main unit, while the Veroboard holding the com-

ponents is wrapped in a piece of polythene sheet to
guard against inadvertent contact with the case.
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COMPREHENSIVE HOME CONSTRUCTOR KITS

asspeciriep INTHE P.E. RONDO

COMPLETE QUADRAPHONIC HI-FI SYSTEM

CBS SQ* MATRIX DECODER *TM CBS RONDO CASE
Complete kit. Post Free. Inc. CBS Licence Fee + VAT 80p ‘8.00 Post Free. + VAT | 7p ‘ I ‘15
PREAMPLIFIER BOARD
Complete kit. Post Free. + VAT 30p £3.00 HARDWARE PACK Post Free. + vAT 200 5200
MASTER YOL./TONE/BALANCE BOARD £8.50
Complete kit. Post Free. + VAT 85p . CONTROL SECTION FASCIA £3.50
Post Free. + VAT 35p O
POWER AMP BOARD AND HEATSINK (Sterso P-.r) £7.50 B -
Complete kit. Per Board. Post Free + VAT 7 O STEREO DECODER KIT ‘3 9’8
o Post Free. + VAT 39p O
POWER SUPPLY BOARD COMPLETE s £5.00 *
[0 (R, e WA STEREO DECODER READY BUILT AND TESTED £4.98
MAIN SMOOTHING CAPACITORS (TWO reqd.) £1.50 Post Free. + VAT 49p *
Post Free. + VAT I5p o ;
er Fair -
) N GOLDRING G101/2 TURNTABLE Less Cartridge £22.90
MAINS TRANSFORMER ‘6 25 Post Free. + VAT £2:29
Post Free. + VAT 62p C
CHASSIS-PUNCHED AND DRILLED WITH SCREENS DEUTSCHRE ELAC STS 144/17 CARTRIDGE
Post Free. + VAT 32p ‘3°2’ . s Post Free. + VAT 69p ‘6’90
L S
READY BUILT LOUDSPEAKERS BASS DRIVE UNITS (2 per cabinet
ou {Teak or White Veneer) Post £2:00. + VAT £4:40 ‘42.00 " Z'ou Free. + VAT 39p ‘3.95
Per Pair EACH
UuB _
D TWEETERS (2 per cabinet)
s Post Free. + VAT 12p ‘ I 'zo
S %og;wxggll’zzxe;cm‘*; WITH 4 DRIVE ug‘;‘rs, CROSS- BACH
v , E . (Four kits reqd. for Rondo,
PY Post 50p. + VAT £1-90 £l E;ig
ES CROSSOVER KIT (I per cabinet) £2.50
AT Post Free. + VAT 25p -
DITTO PerPair  £34.50 EACH
K E Post £1:00. + VAT €3-55 .
. WRAPROUND CABINET (Teak or White Veneer)
EM DITTO Per Four £62.00 Post 50p. + VAT £1:00 £9.50
RS Post £2:00. + VAT £6-40 ® EACH
PLEASE SEND ME PLEASE TICK BOX

CBS 5Q DECODER [ BASS DRIVEUNITS () RONDO CASE @)
s o N Ax PREAMPLIFIER BOARD 0O TWEETERS ) O HARDWARE PACK @]
MASTER VOLUME BOARD (O CROSSOVERKIT () [  coNTROL SECTION
POWER AMP BOARDS (] CABINET KIT WHITE ( ) [ FASCIA
)

POWER SUPPLY BOARDS [] CABINET KIT TEAK

ELECTRONICS [NVt i MONEY
) SR O CROSSOVER WADDING, ENCLOSED
STEREO DECODER KIT ] WITH WHITE CABINET
)
SPENCER HOUSE STEREYO DTCTOD:S:;:IEL: o DTG TEAK | £

READY BUILT L KER

BRETTENHAM ROAD TEAK CABINET () U 56\ pRING GOl TURN. CHEQUE
READY BUILT LOUD- TABLE LESS CARTRIDGE [ P.0.

BINET () O ELAC I44 CARTRIDGE [
FEMEINTON e MONEY ORDER

Please insert quantity in open brackets

LONDON, N.18

BLOCK CAPITALS PLEASE DETAILS OF ANCILLARY KITS

NAME ... ... . S, e

TRADE ENQUIRIES WELCOME ADDRESS

P.E.2/4
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Mk 111 Sound to Light Unit
Chassis Version

B 5o ns s S

on the loudness of the audio source.
Max. power |-5kW per channel at 240V a.c.

7in x 3in. Price £27-50.

The audio drive voltage is derived directly from
the amplifier output or across the speaker ioad.
The unit converts the audio-frequency signals
into a three-coloured light display when used with
coloured flood tamps or similar; the colour depend-
ing on the frequency of che signal and the intensity

Complete assembly built and tested. Size: 9in x

MN3 3 Channel
1.C. Mixer
Kit.

Three channel 1.C. audio mixer kit MN3 is specially
designed for the home constructor or educational
project. Suitable for use in domestic audio, disco-
theque and, simple p.a. applications. The MN3
mixer kit has the following features: Advanced
design using 5 ICs; Slider fader level controls
mounted directly to p.c. board; Full range Bass and
Treble controls; Uses top grade components with
fibreglass ready-drilled and tinned printed circuit
board and the unit may be operated from twin 9V
batteries (PP3) if required.

As optional extras, an attractive ready-punched
facia panel and ‘control knobs are available. The
unit is available as a ready built mixer with facia.

Size: 9.5in x 4-8in x |-5in (with facia).
Construction manual available separately at 25p.
Kit Price £11.

STL/I Single
Channel
Sound to
Light Unit

Single channel "Sound to Light’ unit with 60mm
slider fader controls for audio trigger level and
background load dimmer.

This unit is switchable for response to High, Mid.
and Low frequency audio signals, selected by facia
control. A D.J, “'pulse-flash’ push button is ficted
for manual flashing of the lamp load together with
neon load indicator.

Maximum Load: IkW at 240V a.c.

Size: 8in x 3-6in x 3in. Price £14-30,

Practical Electronics
“Scorpio” Electronic
Ignition System Kit

boats, go-karts, etc.

Case size: 7-25in » 4-5in - 2in approx.
Complete assembly and wiring manual 25p.
Price £12:10,

This Capacitor-Discharge Electronic Ignition system
was described in the November and December
issues of Practical Electronics. It is suitable for
incorporating in any 12V ignition system in cars,

STL/3 Sound to Light Unit

The performance of this unit is similar to the Mk (11
chassis version above, but is provided with an
attractive black anodised facia panel and designed
to mount directly into equipment desks or cabinets.
High, Mid. and Low frequency channel sensitivity
controls employ 60mm slider faders for present-
day attractive appearance and ease of use. Size:
Ilin x 8-5in x 4in. Price £42-35.

AUDIO
EFFECTS

CREATE "PHASE"EF FECT ON YOUR RECORDS:
TAPES, ETC., UNIQUE CIRCUITRY ENABLES YOU
TO CREATE PHASE EFFECT AT THE TURN OF A
KNOB. OPERATES FROM 9V BATTERY (not
supplied). COMPLETE KIT OF COMPONENTS
WITH PRINTED CIRCUIT BOARD AND FULL
INSTRUCTIONS. KIT PRICE £2-86.

All prices quoted include postage and VAT.
S.A.E. for further derails.

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET, WALSALL
STAFFS WSI 1UZ

“N-T"E-R-L-0O-C-K-I-N-G
PlASTIC STORAGE DRAWERS
.

Newest, neatest
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 sfots/
1D and 2D have removable space dividers.
Build up any size cabinet for wall, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins < 2f}ins ¥
2}ins). £1-40 DOZEN.

DOUBLE UNITS (2D) (Sins « 4}ins x
2%ins). £2-30 DOZEN,

TREBLE (3D) £2-50 for 8.

DOUBLE TREBLE 2drawers, in one outer
case (6D2), £3-60 for 8, EXTRA LARGE
SIZE (6DI) £3'40 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £10 and over DEDUCT 5%, in the £

Orders £20 and over DEDUCT 74% in the £
Orders £50 and over DEDUCT 109% in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £10. Orders £10 and over,
packing/postage/carriage free,
QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T. to total remittance
rl“.gﬂwgag (Oept. PE2) 124 Cricklewoog

Broadway, London, N.W,
Tel. 01-450 4844

£9.95

Solve your communlca-
tion problemy with this
4-Station Transistor Intercom syatem (1 master and
3 Bubs), in robust plastic cabinets for desk or wall
mounting. Callftalk{listen froni Master ta Subs and
Subs to Master. ldeally suitable for Buniness, Sur-
gery, Schools, Hoapital, Ottice and Home. Operates
on one 9V battery. Onfoff ewitch. Veolume control.
Complete with 3 connecting wires each 66ft and
olher accessories. P.& P. #7p

MAINS INTERCOM (new model)
No baiteries  no wires. Just plug in the mains for
instant two-way, loud and clear cuminunication.
Onjoft switch and volume control with lock system
Price £18-95. P. & F'. 60p extra

£4.95

Bame as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 661t connecting wire.
Complete with ban.cry P. & P. 35p.

£4-50

Why not boost
business  effi-

cieney with thisineredible De-Luxe Telephone Ampli-
fler. Take down long telephone mnessages or converse
withont holding thg handset. A nseful office aid. On/
off smtch Volume control. Complete with battery.
l]’ & P. 27p. Full price refunded if not satistied in 7
davs

WEST LONDON DIRECT SUPPLIES (PE/2}
189 KENSINGTON HIGH STREET, LONDOKN, W.8

172

OSMABET LTD. We make transformers

amongst other thinge.
AUTO-TRANSFORMERS, 110/200/220/240V.
500W, 29:80; 7650W, £12:75; 1000W, £15:75; 2000W,
228:50; 3000W, 239:00; 4000W, £60-00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6:3V 6A CT,£2-10; 12V 1-0A,
21.35; 3A £2-15; 6A CT, £2.80; 18V 1-5A CT,
£2:15; 24V 1-5A CT, £2:15; 3A CT, £2-85; 54, £4:30;
8A, 26:76; 12A £8-40; 40V 3A CT, £3-75; DOV 6A -
CT, 211 26 25V 2A + 25V 24, £4-15.
LT TRANSFORMERS TAPPED SEC, Prim, 200/240V
0-10-12-14-16-18V  2A, £2.25; 4A., 2£3-40;
0-12-16-20-24-30V  2A. £3.00: 44, £4:05;
0-6-20-30-40-60v 14, 23.00: zA, £4-20;
0-40-50-60-80-90-100-110V 14, 24-20,
MIDGET RECTIFIER TRANSFORMERS
For FW rect.:200/240V a.c. 9-0-9V 0-3A.12-0-12V
0-26A or 20-0-20V 0-15A, £1.45 each: 9-0-9V 1A,
$1.20; 12-0-12V 1A or 20-0-20V 0-75A, £1-85 each.
MAINS TRANSFORMERS FOR POWER
AMPLIFIERS
Prim. 200/240V a.c. TX6 sec., 425-0-425 500 Ma,
8-:3V CT 6A, 63V CT 6A, 0-5-6:3V 3A, £15.00;
TX1 4256-0-426V 250 Ma, 6-:3V CT 44, 6:3V CT
4A, 0-5-6-3V 3A, £0-40; MT3 Prim. 01-110-240V.
Fec. 250V. 100 Min Amp. 6-3V 2A E-F £1.50.
O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8-1l5ohms, A-A 6-6kQ 30W,
24.80; A-A 3kQ 50W, £8.00; 100W (EL34 KT88,
ote.), $18:50; tapped Multi O/P 10W, £2.25.
@.B.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400W, 30p.
LOUDSPEAEERS FOR POWER AMPLIFIERS
BAKER 26W, £6-40; 35W, £7:20; HI-FI, Major
Module 20W w[tweeter Xover, £8-20; Baker speaker
lste; FANE 50W, £10-50; 60W, £13-50; EMI
13 X sln 3 or 150, 21-80; speakers for HI-FI &in
1-15; 8x5in 3, 8 or is'q 2175,
LOUDBPEAKEES
2in 8. 16 or 75Q, 2tin 8 or 25Q, 3in 8, 25 or
350, 3¢in 8, 15 or 800, 80p; 5in 3, 8, 15, 25 or
350, 6§ x3in 3,8 or 250 £1-05;64in3Q,7 X
4in 3,15 0r 250, 8 x 2in3 (2 £1-28;8 x 5in 3, 15
or 25 (1 £1:50; 10 X 6in 30 £1.50.
BPEAKER MATCHING TRANSFORMERS
12W 3 to 8 or 150 up or down, £1.15.
BULK TAPE ERASERS
Instant erasure, tape spools, cassettes, demagnetisea
tape heads a.c. 200/240V a.c. £3-25 plus P. & P.
CONDENSERS
Block 4mfd 800V, 75p; Electrolytic, 900mfd 360V,
50p ; 200 4100 4100/350V, 50p,
TAPE RECORDER MOTOR
Blowers, Fans, ete., New 110V ac, 50p each.
V.A.T.extra on all orders.
Carriage extra on all orders.
B8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
48 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel, 01-968 9314
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Fig. 2. Construction of the probe which forms a separate hand-held unit. The circuit on the Veroboard
must be screened; an old coil screening can was used in the prototype

000000000000000000000000000000C0000O COMPONENTS
2 o e o o
W A °
d U

Resistors
R1 1M Q2% R10 430Q2%
R2 1kQ2% R11 150Q 2%
R3 1M Q R12 43Q 2%
R4 68k Q R13 22Q2%
R5 47k Q R14 15k Q
R6 47k Q R15 22Q
R7 680Q R16 15k Q
R8 4:3kQ2% R17 22kQ
R9 1-5kQ 2% R18 680Q
All +5% W carbon unless

otherwise stated

c7

Potentiometers
VR1 5kQ } horizontal skeleton

VR2 100 Q
VR3 ;goﬂ presets

O D = 3— O

o

Capacitors
C1 see text
C2 0-01uF ceramic
C3 0-22uF polyester
C4 20uF 10V elect.
C5 10uF 16V elect.
C6 0-47uF poiyester
- 8@'2%,;2505' X=BREAK IN COPPER (@) VEROPINS gg 4;gggl?v elect.
C9 33pF
C10 125uF 10V elect.
C11  2,200uF 16V elect.
C12 10uF 25V elect,
C13 10uF 25V elect.

o8

Q0000000000000 0000000 O

Semiconductors
D1-D4 1N914 or similar small
signal silicon (4 off)
TR1 2N3819
TR2 BCYN
1C1 709 TOS can

Switches

10 PINS S1 Miniature d.p.d.t. toggle

ON BOARD S2 2-pole 6-way
makeé-betare-break wafer
(only 1 pole used)

S3 4-pole 3-way
make-before-break wafer
(only 3 poles used)

COM B1+ B2-

Miscellaneous
ME1 100uA f.s.d.
SK1 3-5mm jack socket
Diecast box 6%in x 4%in x 2in
0-1in matrix Veroboard
3%in x 3%in and 2in x in
Screening can for probe,

bs, nuts and bolts,
Fig. 3. Construction of the main unit of the Audio Millivoltmeter. 'g(?:mmets, ete.

The Veroboard is mounted in the lid of the bex and the other
components in the base (see photograph)
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Photograph showing the internal construction
of the hand-held probe. The screening consists
of a coil screening can. It is bolted to the tag
holding the lead to the earth clip

MAIN UNIT CONSTRUCTION

The construction of the main unit (Fig. 3) follows
a conventional pattern, with the two switches and
meter on the front panel, and the 0-lin pitch Vero-
board mounted on the rear (or lid) of the box. For
insulation, two thicknesses of 2mm polystyrene wall
insulation are interposed between board and box
lid, with the board held in place by means of two
6BA screws and nuts,

Two PP3 batteries are used. Held together with
rubber bands, they are clamped in place, when the
box lid is tightened down, by a piece of foam
plastic glued to the lid, and prevented from sideways
movement by means of a scrap of }in hardwood,
glued to the box itself.

Resistors R8 to RI3 are best mounted on the
wafer of switch S2, which must be of make-before-
break action. Should a break-before-make switch
be employed, when S2 is operated, the i.c. will
have only R14 at its non-inverting input between
positions, and since this latter resistor appears to
the i.c. to be very much larger than its actual value
due to the bootstrap action described earlier, suffi-
cient random noise would be generated to give a
large unwanted meter deflection.

Switch S3 should also be of make-before-break
action, to preserve continuity of battery supply
when switching. g

The three leads from the probe enter through a
hole close to S2 and, for convenience, are terminated
on three unused tags on S2.

SETTING UP

After careful checking of the wiring—it is often a
good idea to get somebody else to give a final check
—move switch S3 to “amplifier”. Monitor the poten-
tial at ICl output, ie. its connection to C10; it
should lie close to +9V.

Next, transfer the meter to TR2 collector (the
metal can makes a convenient anchor point for a
clip) and adjust VRI1 to give a reading of about
10V. This setting of the quiescent voltage at this
point has been found to give the best dynamic range,
so allowing stable amplification without clipping.

Now provide a signal of suitable frequency (say
400Hz) and amplitude. If no audio generator with
accurate output level indication is to hand, then a
mains transformer with a secondary of around 10V
will suffice (see Fig. 4).

SOHz (About 10V)

Fig. 4. Set-up for genera-
tion of 50Hz test signal

R,
vV, = R, + R, X V
R, + R, = 10 to 15kQ
V, = 300mV or less

Measure the actual voltage available with an a.c.
meter of known accuracy, and then arrange
resistors to give a voltage of 300mV or slightly less;
use resistors of 2 per cent tolerance or better, if
possible, and of total value of about 10k{) to 15k{2.

Set the millivoltmeter to *“300” and “mV”. Inject
the test signal and adjust VR2 to give the required
meter deflection, i.e. that corresponding to the level
decided upon.

Now change the test signal to 1V or slightly less,
and, switching the millivoltmeter to “1” and “V?”,
check the reading. All should be well if R1 and R2
and R8 to R13 are correct.

This method of setting up makes use of an
external a.c. meter used on a range where its
accuracy can be expected to be at its best. Subse-
quently, the millivoltmeter will be able to read 1mV
f.s.d. with the same accuracy, provided that 2 per
cent resistors have been used where suggested.

Photograph of the internal layout
of the components within the die-
cast box
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PRICES INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb molid state
audio amplifier. Brand
new components
throughout. 5 silicon
transistors  plus 2
power output transis-
tore in push-pull. Full
wave rectification.
Output apprex. 13W
rm.e. 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 ohmn speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output, Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
3in high x 6in wide x 7{in deep. A.C. 200/250V.

PRICE £11-60 "2 "

40p.

DE LUXE STEREO AMPLIFIER

Ac. naine
200-240 volta,
Using heavy
duty  Mtlly
isolated
inaios trans-
former with

j

& J tull wave
’~( rectification
Q= D Sl o ey
2 quate amoothing
-

with negligible hum,

Valve llne up:—2x
ECL86  Triode Pentodes.
1 x EZ80 as rectifier. 'Two dual potentiometers are

provided for bass and trcble control, giving bass and
treble hoost and cut. A dual volume control is uscd.
DBalance of the left and right hand channels can be
adjusted by means of a separate “"halance’ control fitted
at the rear of the chassis. Input sensitivity is approx|-
mately 300m/v for full peak output of 4 watts per channel
(B watta mono), into 3 ohm speakers. Full negatlve
feedback in a carefully calculated circuit, allows high
voluine levels to be used with negligible distortion.
Supplled complete with knobe, chaseis size 11in, w x 4ip. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price ‘990‘ P. & P.50p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size lin > lin
< #in. Limited numher 88p. P. & P. 12p.

RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. C108/C129 AUTOCHANGER UNITS.
With latest stereo/inono compatible cartridge £7-60 pluv
50p P. & P,
Garrazrd SP25 Mk. IIf with heavy precision machined die
cast turntable. £10-58. Carr. 35p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in beavy gauge ‘'Colorcoat’*
plastic coated steel, Resvnance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3509, 5100,
8P25 II and II1, 8L65B, AT60, etc., or B.8.R. C109,
129, A21, etc. Biack leatherette finish. Size I124in x
14in x 3}in high (approx. 7}in bigh, including rigid
emoked acryliccover). P, & P. 70p. Now only £4'95

LATEST ACOS GP91/18C Mono Compatible Cariridge with
t/o stylus for I.P/EP;/78. Universal mounting bracket.
) . 16

1-50. P. & D.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Rtereo LP and Sapphire 76, ONLY
22:30. P. & P, 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £2:80. P. & P. 15p.
LATEST RONETTE T/O Stereo Compatible Cartzidge for
EP/LP/8tereo/78. 21-63. P. & P. 15p.
LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono/stereo records on mono equipment £1-50.
P. & P. 16p.

QUALITY RECORD PLAYER AMPLIFIER MK II

A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL&4,
and rectlfier. Separate Bass, Treble and Volume controls.
Complete with output transformer matlched for 3 ohm
speaker.8ize 7in. w. - 3d. x 6 h. Ready built and tested.
PRICE 2440. P. & P, 50p. ALSO AVAILABLE
mounted on board with output transformer and speaker.
PRICE 25-85. P. & P. 60p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Bize 16in high
x 10¢in wide v 6in deep. Fitted with E.M.I.
Ceramic Magnet 13in x 8in bass unit, twa H.F.
tweeter units and crossover. Max. power handling
10W. Available 3, 8 or 15 ohm impedance.

Our Price £9:25 ... ;5.

CABINET AVAIL.SEPARATELY £495. Carr. 66p.
Also avaiiable in 8 ohm with EMI 13in x 8in. lass
rpeaker with parasitic tweeter. £7-15. Carr. 7bp.

NEW! POWER SUPPLY UNIT
200/240V A.C. Input. Four switched fully smoothed D.C.
outputs giving 6V and 74V and 9V and 12V at 1 amp
on load.

Fitted inaulated output terminals and pliot lanip indicator.
Hamimer finish metal case, overall size 6 < 34" x 23"

Suitable for Transistor Radios, Tape
Amplifiers, etc., etc. Ready built and tested.

PRICE £5 *;4*

BLACK ANODISED l6g. ALUMINIUM HEAT SIKKS,
For TO3, complete with mica's and bushes. Slze 2kin x
3in approx. 28p pair. P. & P. 6p.

HIGH GRADE COPPER LAMINATE BOARDS. 8° x 6°,
5 for §8p. P. & P. 23p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS,
Giving 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
tull wave. Bize 3inL x 3}inW x 3inD. Price £2-31, P,&P. 40p

MAINB TRANSFORMER. For transistor power supplies.
Pri. 200/240V 8ec. 9-0-9 at 500mA. £1-10 P. & P. 25p.
Pri. 200/240V 8ec. 12-0-12 at 1 amp. £1-21 P. & P. 26p.
Pri. 200/240V Sec. 10-0-10 at 2 amp. £1-82 P. & P. 35p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Quitar, etc., and sultable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frejuency response 15Hz-26KHz.
Gain 26dB. 8olid encapsulation size 1§ x 14 x §in.
Brand new — complete with instructions. Price
£1. P.& P. 16p.

Recorders,

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transforiner, rectifier and ECLS2 triode
pentode valve as audio amplifier and power output atage.
Impedance 3 ohma. Output approx. 3-§ watte.* Volume
and tone controls. Chassis size only 7in. wide » 3in.deep *
6in. bigh overall. AC maing 200/240V. Supplied absolutely
Brand New, completely wired and tested with good

quality output transformer.
£3-30 T&*F

OUR ROCK BOTTOM
BARGAIN PRICE
— —

LOUDSPEAKER BARGAINS
5in 3 ohm £1:06, P. & P.15p.7 x 4in3ohm £1-15,P. & P.
20p. 10 x 6in 3 or 15 ohm £1-80, P. & P. 30p. E.M.T.
8 &in 3 ohm with high flux magnet £1-62, 1. & P. 20p.
E.M.I. 13} x 8in with high flux ceramic magnet with
parasitic tweeter 3, 8, or 15 ohm £3-50. P. & P. 20p.
E.M.L. 13x 8in, 3 or 8or 13 olna with two inbuilt tweeters
and crossover network £4:65, P. & P, 30p.
EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox. 3fin. Av. 3 or Sor 15 ahms. £1-25 phis 20p p. & p.
BRAND NEW. 1%2in 1aw [i/D Speakers, 3 or 15 ohm..
Current production by well-knmown British maker. Now
with Hiflux ceramic ferrobar magnet assembly £7-50.
Guitar models: 25w £7-50, 35w £8-35. P. & P. 45 each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

£2-70. P. & P. 35p.

3 REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC
ENGINEERS AND DESIGNERS, covering between them,
tranaistor characteristics, diade and transistor equivalents.
Many thousands of up-to-date European types liste!.

Diode Equivalents 80p
Tranaistor Equivalenta 90p
Transistor Characterjatics 21-20

All three together 22-60 POST FREE
HANDBOOK OF TRANSISTUR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000’s of British, U.8.A., European and Japanese
transistors. ONLY 40p. Post 5p.

8 pole 3 way 2 bank low loss Yaxley type switches 13~
sections. Standard epindle. 2 switches 66p + 10p P. & P,
NEW 18SUE—Thyristor, Triac, Diac, etc. encyclopedias
95p Post Free.

Also available npecification as above but aize 10 x 6
£2-70 and size 8” round £2-60 P. & . 3bp.
LIMITED NUMBER EMI 2} % ohnr Tweeters. Monnted
on flat bracket, size 21" wide x 7} long. 70D per pair
plus 15p P. & P. Ex equipment but new and tested.
70p per pair plus 15p P. & P.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 13 ohm. £2-45. P, & P, 36p.
35 obm SPEAKERS 3", ONLY 70p. P. & P.25p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

8ize 11}in x 14 Hin x 1 4in deep. Weight 190z,
Power bhandling 20W r.m.s. (40W peak). [mpedance
8 ohim onily. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without bafle. Send 5.A.E. for full details. Only
26-55 each. P. & P. 34p.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
mufls. Wired and fitted with standard stereo }in jack
plug. Frequency response  30-15,000Hz. Matching
impedance 8-16 ohma. Easily converted for mono. PRICE
£3-30. P. & P.25p.

HAVERSONIC SUPER SOUND
10 -+ 10 STEREO AMPLIFIER KIT

. e o
NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED
PRINTED CIRCUIT BOARD WITH

COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EASIER CONSTRUCTJON

A really firat-class Hi-Fi Stereo Amplifier Kit. [’ses
14 transistors including Silicon Transistors in the first
five stages on each chanagel resulting 1n 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 magnctic cartridge—instructions
included). Qutput stage for any speakers from b to 16
ohms. Compact design, all partsa supplied including
drilled  metal work, high quality rcady drilled
printed  circuit board, smarl  brushed angpdised
alumininm front panel with matching knobs, wire, solder,
nuts, bolts—no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.m.s. per channelinto 5 ohms. Frequency response -+ 3dB
12-30,000Hz. Sensitivity better than K0mV into IMQ.
Full power bandwidth + 3d8 12-15,000Hz. Bass boost
approx. to + I2dB. Treble cut approx. to —16dB.
Negattve feedback 1808 aver main amp. Power require-
tments 35V at 10 anip.  Overalt size—12" wide - 8° deep
237 high.
Fully detailed 7-page construction manual and pasta list
free with kit or send 18p plus large 8.4 1.
PRICES AMPLIFIER KIT, £11:85 P.& P 2b5p.
(Magnetie input components 33p extra)
POWER PACK KIT, £330 P.& P.3bp.
CABINET, £330 P.& P 35
{Post Vree if all units purchased at same tite). Ful after
salea service. Also available rcady built and tested,
223-10. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources inlo inpuels (e g. mike, radio, twin eecord
decks, etc.) and il then provide wmiring and Soding
Sacilities for medium powered Hi-Fi Discotheque use, elc.

3-VALVE AUDIO
AMP. HA34 MK I

Desigued for Hi-Fi reproduc-

tion of records. A.C. Marme
operatron Ready built on
plated heavy pgauge etal

chassia, size 7{tn w. - 4in. d. «
43in. b. Incorporates ECCS83,
ELR4, EZR) valves. Heavy
duty, double wound mains
transiormer and output trana-

I — former matched for 3 ohm
wpeaker. Sepatate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback liné. Output 4} watte Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobas, valvea, etc.,
wired and tested for only £5-50. . & I'. 45p.

HSL “FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, ete. £4°50.
P. & P. 40p..

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished \

monaural amplifier
with an output of
14 wattea from 2
ELB84s in push-pul).
Super reproduction
of both music and
speech, with negli-
gible humn. Separate
inputa for mike anl
gram allow recorde
and announcements
to follow each other
Fully shrouded section wound output transformer to
match 3-15( speaker and 2 independent volume controls,
and sepurate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 ELF4s, ECC83, EF86 and
EZA0 rectifier. Simple instruction booklet 15p plus 8.4 .E.
(Free with parts). All parts soid separately. ONLY £8-80.
P. & P. 60p. Also available ready built and tested £12-10.
P& P.70p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54in, wide. Qur price 85p yd. lrngth. P. & P. 16p
per yd. (min. 1 y¥d.}. .E. tor samiples.

Open 9-5.30 Mon. to Fri.
9-8 Sat. Early closing Wed.

A few minutes from South Wimbledon
Tube Station.

HARVERSON SURPLUS CO. LTD.
Dept. PE, 170 High St., Merton, London, S.W. 19 Te1.01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P.CHARGES
QUOTED APPLY TO U.K, ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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WINDSCREEN WIPER
DELAY KIT

Complete kit of parts including drilled and tinned fibreglass printed
circuit board.

The unit provides intermittent wiper operations with a delay up to

approximateiy 60 seconds which can be varied to optimise visibility in

conditions of light rain, spray, etc. The original wiper switch overrides
when normal operation is required.

£3°60 inciuding V.AT. & P. & P. Cash with order.
Additional relay available for féreign cars £1°10 including V.A.T.

ESSEX X-RAY CO. LTD.

57 THEYDON PARK ROAD, THEYDON BOIS
EPPING, ESSEX CMI6 7LR

ELECTRONIC DETECTOR | for

G TA SRS IO TRAE:

| COMPLETE MAINS OPERATED parts kiJl &

flush or surface mounting box £8:45 re E"20p.

! parts available separately; !

TGS 105 Sensor...............c180 R&R1op.

Transformer ... . .. .£1s0 R&R 20p.

PCB and circuit diagram __.___ross p&r 10p.
PLEASE ADD 10% VAT 70 THE ABOVEl

ELECTROMEC Ltd, Ruckinge, Ashford,Kent rwze 2e=

AURORA
Multichannel Sound Controlled Light (PE Apr./Aug.
71). Sjc's (excl. SCRs), Rs, Cs, Pots, Cores—8 ch.
£

PHONOSONICS
PCB's AND KITS
AT
LOW PRICES

HI-FI TAPE LINK l
(PE Mar./Apr. 73). S/c's, i.c.'s, Rs, Cs, Relay and
pc-base, Pot Cores and pc-bases, Sw's, Pots,
Panel Lamp—Mono, £11-80; Stereo, £18:70. PSU,

£17-50; 4 ch. €995, Reg. PSU £3.65, PCB—
4 ch. control (4%in x 10%in) Mk. 2—also holds
rotary or slider pors £2:20. PCB (43in x 5in) Mk. 2—for PSU, Sync Gen.
8 cores, 8 SCRs, £1:10. SCRs—IA, 50p.

£3.58. PCB—Main Circuit (33in x 9in) (Stereo) also
holds relay and cores, £1-85. PCB—Sub-Assembly. (24in x 6%in) (Stereo) Mk.2
holds Sw, Rs, Cs, Presets and mounts on Sw's, 80p. |

T

A.F.SIGNAL GENERATOR BIOLOGICAL AMPLIFIER

(PE Nov. 72). Sfc's, Rs, Cs, Pots, | (PE Jan./Feb. 73). P/A Set—S§/c's,
Sw's, PCB (24in x4in) also holds | i.c.'s, Rs, Cs, Pots, PCB (l4in x 3#in),
5w's, £3-15. While stocks last. €320, O/P Stages (S/c's, Rs, Cs,

Pots and Sw's as reqd.). Alphaphone
53p, Cardiophone 66p, Freq. Meter
£1.60, Vis-Feedback 55p. Audio Amp
PC7 avail. to order £5-20.

LOUD-HAILER AND SIREN
(Pre-amp and Siren Generator)
(PW Dec. 72). S/c's, Rs, Cs, Pot, PCB
(24in x 23in). £2.20 (While stocks last).
Main Amp Module PC5+4 obtainable

to special order, £6-25.

ELECTRONIC PIANO
{PE Sep. 72/Jan. 73). Details in lists.

REVERBERATION UNIT
(PW Nov./Dec.72). _S/c's, Rs, Cs, Slider Pots, T/fmr, £6-80.
also holds stiders, £1-20. 9in Spring Unit, £3-75.

VIBRASONIC GUITAR TAPE NOISE LIMITER
PRE-AMP (PE Feb. 72). §/c's, Rs, Cs, Por, PCB
{PW Sept. 70). Incl.

Mic P/A, 2- (léin x 3in), £2-30, Reg. PSU and
Guitar PJA, Trem and Tone Controls, | PCB (I4in x 2%in), £3-10. L
Master Volume. Sjc's, Rs, Cs, LDR,

Rotary Pots, Lamp, Coupling T{fmr,
£6-65. PSU, £3.32. PCB (3%in x
104in) Mk. 2, also holds 7 rotary or
slider pots, £1-75.

PCB(2in 7 I 14in)

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled
Light with_built-in variable strobe,

GEMIN| STEREO AMPLIFIER
(PE Nov. 70/Mar. 71) Stereo Sets & PCBs. Pre-amp—S/c’s. £4-80, Rs, Cs, Pots,
Maka-Sw's—with +W MO Rs, £10-90—with { W or W CF Rs, £8.90.PCB (34in «
104in) for sets with MO and W Rs, also holds rotary or slider pots and Maka-
sw's, £1-90. Main Amp—Rs, Cs, Pots, £5-20. PCB (34in x Sin), £1-15, PSU—Rs,
Cs, Pot, £3-70, PCB (2in x 4in), 65p.

GEMINI STEREO TUNER

8 WATT_AMPLIFIER
(PW Nov./Dec. 72). Pre-amp—S/c's,

(PE  Apr.Jun. 72). PCB as publ,
£1:50. s, Cs, Pots, Sw—Mono, £2:50;
Stereo, £5:20. PCB (3%in x 7%in)
MICROPHONE MIXER (Stereo) also holds rotary or slider
(PE Apr. 69). Sjc's, Rs, Cs, Pots, | pots and Sw, £1-50, Main Amp—

PCB (33in x 44in) also holds 6 rotary | §/c's, Rs, Cs, Pot—Mono, £3-65;Stereo,

(PE June 72). S/c's, Rs, Cs, Pots,
T/imrs, Keyswitch, £8:85. PCB (3%in
x 7%in) Mk. 2, also holds pots, Sw,
T/T7 Tifmr, £1.50. SCRs—IA, 50p,

ULTRASONIC
TRANSMITTER-RECEIVER
(PE May 72). S/c’s, Rs, Cs, Por,
Relay, Dual PCB (2in x 54in), £3-90.

T/ducers excluded.

PHOTOPRINT PROCESS
CONTROL b

ALSO
PCBs as published (while stocks last} (PE Jan./Feb.72). For colour and B & W

for: __finds exposure, controls timing,
DIGITAL PSU (PE Aug. 72), 50p stabs. mains voltage. S/c's, SCR, LDR,
OSCILLOSCOPE P/A (PE Aug. 72), 33p Rs, Cs, Pots, Relay, Keyswitch,

SCORPIO (PE Nov./Dec. 71), 60p

TRIFFID (PE Feb. 73), 60p

THmr, £7-50 PCB (B}i.n x54ih) also
holds pots, Sw, relay, £1-20. |

or 4 slider pots, £3-70. £7:30. PCB (24in x 3in) Mono), 60p. AND
LOGICAL RADIO CONTROL AND MODEL SERVO CONTROL DIGITRONIC (PW Mar. 73). Read- !
(PE Feb./Jun. 72)—Still some PCB's Ieft. out PCB (I4in x 3}in), 60p. SOORI A AT,
. | N
SEMICONDUCTORS CAPACITORS aﬁ;{ﬁ:ss Il?etxanls of PCBs & Components in
- 15ts.
ACI28 20p | ZTX107 % ELECTROLYTIC (uFjv) | TANTALUM POLYESTER | Shaft assem- |
ACI76  20p | ZTX503  14p 220/10 sp | BEAD (1FIV) s || 5 48p RONDO (PE :
ADISI 40| ZTx53l 130 | 1-ofe3 6p | 220116 6p | 01735 120 SO aicniuppade (B e
B | 2N6! 18p | 2:2/63 6p | 220125 10p 02272 12p | 001 3 2
BC108 op | 2N706 130 | 47763 e 220/40 120 | 02333 138 | gois P |ekofS) T2p|| PHASING UNIT (PE Sept.73)
BC 109 9p | 2N9I4  22p | 10/25 6p | 226/63 18p | 1-0/35 12p | 0-022 3p | Spacers  (per |
BCI47  ilp [2N1304  20p | 10/63 6p | 33010 6p | 1:5/35 16p | 0033 3p |Rkof1O 8 ENLARGER EXPOSURE
BC148 tip | 2N1711  18p | 15/40 6p | 470/6°3 6p |22/35 12p | 0-047 3| 3paw 2 METER AND THERMOMETER
BC 149 tip [ 2N2219  25p | 22/10 6p | 470/25 12p | 4.7/35 12p | 0068 3p 3P4V | 20e (PE SEPT. 73)
BCISS  jm | Beuns el d06s  don|ions  es|od fe ] Lever
p e | 3376 6p | 500/ 10/25 16p | 0°1S 5, 7 SEMIC
BCIS9  12p [2N3702 10 [ 33/16 o |e00/6s  10p | 1363 16 | 0-22 || e Em °[1?‘é§$‘3§‘)“s"“
i e\nhm o % me B, Al e R EaT e D
o p | 4776 6p | 1000/ 12p | 47/6°3 16p | 0-47 9 B
8C209  I4p [ IN3B1S  27p | 47725 60| 100025 20p [47/16 255 | 0.68 g | Side: || WINP AND RAIN EFFECTS
BC212L  13p | 2N3B23E  31p | 47/40 6p | 1000/40  40p 110 l4p P (PE OCT. 73) |
BC214L  13p [ 2N5777  40p | 47763 6p | 2200725  45p
BCY7I 22p | IN9I4 4p | 100/10 66 | 2200/40  50p | POLYSTYRENE 63V 5% (pF) | RELAYS PROJECT Q4 |
BFY50 20p | IN400I 6p | 100125 6p | 3300/63 130p | 10t022003p; 3300 toB8200 4p; | 2PCO 12V  £1 (PW Quadraphonic System 1973)
B‘sjgg?s 130 | IN4o02 Te | 100740 6p | 3300/100 320p 10000 5p ‘RZE?‘})V RS0
p | IN4004 8p | 10076 12p | 4700/16 60p 3 as
Mo ‘Wl INkol won|isofe 4| ¥R0n i | MESSTOISUREINES, |Gk, o S NESS |
o | BAI4 17p | 150/6 12p | 4700/40 93 LB o CF.1p; ay
oC7I 12p | OA9I 76 ® ! P iW2% MO 3tp 69 85p
ORei2  4an |20 sk GENERAL
e | ZlI 50,
TIS43 24p B VAT P & P SAE All PCBs Fibreglass, Drilled, Roller-Tinned. L:yo&( and
. . Circuit Diagrams Free with each PCB. Unless stated "as
R published”, PCBs are designed by Phonosonics.| Pots
ADD 10% .IO a;e. LONJY lunless stated asbslider, Prices anld deliveries
of individual components subject to stock availability.
p FREE LlST Export: P, & P. extra, VAT: non.applicable. r

PHONOSONICS, DEPT. PE22, 25 KENTISH ROAD, BELVEDERE, KENT DAI7 5BW

|
MAIL ORDER ONLY
\
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OLTMETER

AUD 1O "’“" B

4 .

Photograph of the completed Audio Millivolt-
meter showing disposition of controls on the
front panel

ADJUSTMENT OF PROBE CAPACITOR

Adjustment of Cl comes next. Inject a 400Hz
signal with the instrument on the 300mV range,
and set the input level for full scale deflection on
the meter. Switch to the 1V range; the meter should
indicate 0-3 of f.s.d.

Now repeat with a signal in the range 20kHz to
50kHz. If Cl has the correct value, identical results
will be obtained; if Cl is too small, then, on the
1V range the meter will read low.

As a guide, the author used a value of 6-7pF,
obtained by means of a series combination of
10pF and a 22pF polystyrene capacitors.

The setting of VR3 can be done to suit individual
requirements; in the author’s instrument it was found
convenient to have 0-5V r.m.s. output available, on
the “amplifier” position of S3 when meter f.s.d. was
indicated on the “meter” position.

THE INSTRUMENT IN USE

In use, put S3 to the “amplifier” position for a few
seconds before switching to “meter”, so that the
large value electrolytic capacitors employed in
various positions can charge up to their working
voltages without causing damage to the meter move-
ment.

Remember that C3 has a working voltage of
250V; should the millivoltmeter be used to measure
the hum level on the h.t. line of a valve amplifier
for example, then a suitable capacitor must be con-
nected in series with the input to the probe. A
1uF 500V component should suffice. -

Probe construction is such that the instrument
should not really be used to measure a.c. voltages of
greater than 100V (see specification), although the
controls can be set to “300” and “V”. An ordinary
moving coil meter plus rectifiers combination (as
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used in most multi-purpose testers) would be more
appropriate for voltages of that level and above,
the millivoltmeter being intended for use at much
lower levels.

FREQUENCY RESPONSE CURVES

One typical application of the millivoltmeter is in
the plotting of the responsé curves of audio ampli-
fiers, and utilises the set-up shown in Fig. 5. The
millivoltmeter is used firstly to check that as the
audio generator output frequency is varied, its out-
put level remains constant. If this is not so (and
few audio generators have an output level that is
constant in that way) then the level should be
re-adjusted at each frequency as it is brought into
use. With the millivoltmeter then placed across the
amplifier output, the level of voltage present there
is easily read. In this way a frequency response
curve can be plotted.

The term ‘“amplifier” can, of course, be any
power amplifier or pre-amplifier and further curves
can be plotted for different settings of the tone
controls, etc.

AMPLIFIER UNDER TEST

>

SEONEENS O

Fig. 5. A typical set up for using the Audio
Millivoltmeter to measure frequency response
curves of audio amplifiers or overload points

The load resistor RL. must be included to simulate
the actual load for the amplifier under test, although
naturally it can be the load normally employed, e.g.
a loudspeaker.

As a safety measure, it is a good rule to always
set the audio millivoltmeter to a higher range than
that expected. For example, if a level of 1V is
thought to be present, set the instrument to the 10V
range, subsequently reducing the setting when the
actual level is confirmed.

This simple precaution (which applies to the use
of all test instruments) will vastly reduce the chance
of damage to expensive moving coil meters.

AMPLIFIER OVERLOAD i

A further use for the audio millivoltmeter is in
determining the overload point of an amplifier. This
can be done with the set up of Fig. S, as follows.

Increase the input to the amplifier in convenient
steps, say by a doubling of the level from the audio
oscillator, while monitoring the output of the test
amplifier. The millivoltmeter will need to be
changed from amplifier input to amplifier output
alternately to do this. Eventually, an increase in
input veltage will not be matched by a correspond-
ing increase in output voltage, and this is the point
at which overload begins at the frequency in use.

A plot of output against input voltage will readily
enable the exact point of overload to be found. Y

177




Realplics

A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stam'ped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Quad-wrangle

Sir—Regarding Mr. Wadsworth's
letter (Viewpoint, December 1973)
when he questions whether or not
quadraphonic sound is a “con”: of
course it’s a con! So for that matter
is recorded music. But we seem to
have adapted to eating food out of
tin cans and deep freeze packets,
why not listening to orchestral
music out of loudspeakers? Only
electronic music was designed speci-
fically to be heard through loud-
speakers.

On that basis, one might as well
make one's canned music as palat-
able as possible and quadraphonic
reproduction  definitely  enhances
such music to no small degree. On
the face of it, quadraphonics may
seem an expensive luxury, but
thanks to P.E. Rondo, this is not
the case. The four 20W amplifiers,
pre-amplifiers, SQ decoder, power
supply unit, and all hardware have
been built for just on £50. Could
the system be obtained off-the-peg
for this price? 1 doubt it.

Having now got the basic system
operational, I can confirm the
quality to be of a very high stan-
dard for the price.

So I've been conned and am

thoroughly enjoying it: in this
quarter quadraphonic sound has
definitely caught on.

One plea, however: Two good

“music system’ projects in one year
(P.E. Synthesiser and now P.E.
Rondo) have proved expensive in
total. Could you keep your hands off
that super-con Octaphonic for at
least another year, please?

I. Stuart-Colwill,

London, S.W.16.

More lifelike

Sir—I read with interest E. Wads-
worth's letter in P.E. November
1973, and 1 must disagree with what
he says.

The whole point of a hi-fi system,
be it mono, stereo or quadraphonic
is that it tries to reproduce as
faithfully as possible the sounds one
would hear in a concert hall. As
Mr. Wadsworth points out, a musi-
cal group has a definite width, and
to members of the audience, dif-
ferent sounds will appear to come
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from different directions. The great
advantage of polyphonic as opposed
to monophonic systems is that they
reproduce, as far as is possible
within the limits of the listening
area, this effect can add therefore,
to the realism of the music. How
lifeless some music feels when it
appears to come from only one
source.

Stereo and quadraphonic systems
are surely not a ‘“con” therefore.
They make the music sound more
lifelike, and this is what hi-fi is
all about.

1 disagree with Mr. Wadsworth's
comparison of colour television
with amateur slides. 1 suggest he
looks at a correctly adjusted tele-
vision, which, as he will find, is
capable of giving quality equal to
the very best 35mm slides.

I would query on what authority
Mr. Wadsworth makes such a brash
statement. Also, he seems to be
equaling “amateur” with *“incom-
petent” which is not true by any
means, as the large number of
excellent articles in P.E. proves.

M. Norton,
Haiisham.

You are not alone

Sir—In reply to Mr. E. Wads-
worth of Huddersfield :—You are
not alone. You are-simply one of
the 90 per cent of the population
who does not appreciate good. music
correctly presented, and you have
not got a colour T.V. or, if you
have, dump it and get a good
Japanese one and get someone who
knows the job to set it up for you.

1 reckon you will be just about
line of sight to Holme Moss and
Emley Moor transmitters so you
have no excuse for poor reception.

You appear to believe that stereo
just gives a wider sound picture.
That can be achieved by putting a
mono sound source into two loud-
speakers set well apart but it won’t
be stereo. Correct stereo reproduc-
tion will bring the orchestra or
artists, or whatever the sound source
is, into your living room so you
can close your eyes and feel the
presentation is live.

Each artist or instrument will
sound to left or right, or some
place between just as they were

positioned at the time. That is no
“con” trick. It actually takes place.

I've never thought the industry
pushed stereo at all, it sells itself
to those who know what sounds
right. I think we are lucky that
stereo and the transistor grew up
together so we are able to have
good quality sound at good power
from the compact equipment at a
reasonabie price. |

1 should think that your, group
of musicians stood close together in
order to get each one’s sound into
the single microphone whi¢h was
practice before stereo, whereas now
each artist has his own microphone.
You have admitted that “a, group
of musicians constitutes a certain
size” and that size is much larger
than a single loudspeaker.
Concerning “quad.” 1 am sure
this adds even more realism to
stereo, but I feel this requires a
good sized room to be really effec-
tive but it is a step forward. |

You must have listened to some
rubbish stereo set-ups and watched
some delapidated colour T.V.s.

if you still think its a con trick—
come over and look and listen. My
set-up didn't cost the earth and I'm
not rich, but I use my eyes and
ears. I've not been conned. |

C. A King,
Nr. Sheffield.

|
|

Good adveri

Sir—I would like to commend
(through your columns) the follow-
ing advertisers for prompt and
efficient postal service: ‘

R.T.V.C. (Acton) Ltd., |
Unisound amplifier—6 days.

Henry’s Radio Ltd., !
Sinclair amplifier—5 days.
Radio Component Specialists
(Croydon), :
|

B.S.R. Autocharger—S5 days.

_ All include day of posting, Which

is excellent service and also proves

that our postal system is not always
as bad as it is often claimed.

D. L. Baxter,

New‘bury.

AN INVITATION

UNIVERSITY OF ESSEX

A lecture THE P.E. SOUND
SYNTHESISER will be given by
Douglas Shaw on Wednesday,

January 23, 1974, at 7 p.m.
Readers in the Colchester area
who would like to attend will be
most welcome. Write to P.
Noakes, Department of Electrical
Engineering Science, University
of Essex, Colchester.
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NOW AVAILABLE IN THE U.K!.

CHINAGLIA

ONE OF ITALY'S LEADING TEST EQUIPMENT MAKERS
PRESENT THE CORTINA MINOR

9 + 134 sy

ee 298

- FRDCREIES. |

One of a range of professional quality instruments now
available to U.K. users

@ SENSITIVITY 20,00002/VOLT (D.C.), 4,000 0 /VOLT (A.C.) ® ROBUST
DIODE PROTECTED PRECISION MOVEMENT @ 33 RANGES D.C.
VOLTS 0-100mV, 15V, 5V, [SV, S0V, 150v, 500V, 1,500V. D.C.
CURRENT 0-50uA, SmA, 50mA, 500mA, 25A. A.C. VOLTS, 0-7-5v,
a5v, 75V, 250V, 750V, 1,500V, A.C. CURRENT 0-25mA, 250mA,
2:5A, 12:5A. dB RANGES, —10 to + 69. RESISTANCE RANGES
10k, I0MQ FS.D. CAPACITANCE RANGES 100uF, IF F.S.D @ AC-
CURACY—RESISTANCE, D.C. VOLTAGE AND CURRENT, 2-5%,.
A.C. VOLTAGE AND CURRENT 3:5%, @ OHMS RANGES POWERED
BY INTERNAL BATTERIES @ COMPACT SIZE: 150 x 85 X 40mm 350gr
©® CLEARLY CALIBRATED DIAL WITH ANTI-PARALLAX MIRROR
@ PROFESSIONAL QUALITY COMPONENTS EMPLOYED THROUGH-
OUT @ FULLY GUARANTEED FOR (2 MONTHS @ AFTER SALES
SERVICE AND SPARES FACILITIES @ SUPPLIED WITH ADDITIONAL
SHOCKPROOFPLASTICS CARRYING CASE, TWO HIGHLY INSULATED
TEST LEADS AND INSTRUCTION BOOKLET @ SPECIAL 30kV PROBE
FOR D.C. MEASUREMENT AVAILABLE AS AN OPTIONAL EXTRA.

PRICE £13 (p & p 80p) PROBE £750 inc. of VAT
For full details of the Chinaglia range contact:

CHINAGLIA (U.K.) LTD.
19 MULBERRY WALK, LONDON, S.W.3"  Tel. 01-352 1897

ELECTRONIC AND AUDIO BARGAINS

OUR PRICE £1-37

HILLS HEADPHONE

JUNCTION BOX —
MODEL JB3 4

For connecting head-

phones to amplifiers

Volurme Controls

CAR STEREQO
SPEAKERS

MODEL CRB200
Designed for door and
shelf mounting. 5 watts
QOUR PRICE £3.85

P/P 27p

HILLS DYNAMIC HEADPHONES
MODEL H707VS DE LUXE
Extremely high quality
with padded Headband
8 Earcups & Siider

OUR PRICE £6-30
P/P 27p
HONNER INTERCOM
2 Station inc. Volume
Control On-Otf Switch
Batteries & 66ft of

Cable
NUR PRICE £3-50

VYNIAR SPEAKER CLOTH EARTRIDGES

Biack or Black and Siver cos

Sizes: 18in. x 25in 60p | GP91-35C Mono Crystal
36in x 25in £1-10 Compatible BSp
36in. x 50m £2-20 | GP93-1 Stereo Crystal £1-15

Send 10p stamp for cur sampies of GP96-1 Stereo Ceramic £1-65

Vyniar and Audio Components Cata ngtone 9TAHC Diam. N £1-80
logue P

6 x 4 Std. Magret 80 £1-10
SOLDERING IRONS 7 x 4 Std. Magnet 30 £1-10
CCN240 15 Watt £1-76 | 8 x 5 Std Magnet 801 & 30} £1-28
X25 25 Watts £1-54 TOMINT XES
Replacement Elements £1-06 HAT 53 x 24" x 1} 42p
Replacement Bits 33p HA2 x4 x 1f 41p
Sl Slagd 88 | ha3 e X2 x 1y sip

HA4 54" x 4”7 x 1 47p
SWITCHES HAS 4’*‘ x 24 x 2* 41p
Small Stide Switch 100 | yipg 3 x 2 ox 1 p
Large Slide Switch 10p HA7 7 x5 x 2 66p
SPST Toggle Switch 16p HAB 8 x 6 3 B4p

x 4

DPDT Toggle Switch 20p : 2 54,
Small (Biased) Push to Test -’iﬁu__—ﬁ_&
Switch 10p CASSETTE TAPE RECORDER

DYNAMIC  MICROPHONE  with
VEROBOARD Plain Remote Control O uft Switch
01 015 015 R PRICE £1:40 s
2 5in x 3-75in. 18p 16p  Wp | TELEPHONE PICKUP COIL for
2:5in. x 5in 23p  2p  11p | Amplilers or Tape Recorders
3-75in. x 3-75in 24p  22p QUR PRICE 35p
3:75in x 5in 26p  26p  17p | VISIT OUR TRADE COUNTER

Spot Face Cutter 3%p 39p
Pin Insertion Toot 50p 50p

ALL CALLERS WELCOME
MON.—SAT 9 am till 530 pm

HILLS COMPONENTS

D ALL PRICES INCLUDE V.A.T
U Please add 10% for P/P.
DEPT. (PW-2), UNIT NO. 6, Min. Order £1-00
MELINITE INDUSTRIAL ESTATE

BRIXTON ROAD, WATFORD, HERTS. wD2 5SL. Tel. Wattord 27711
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AT » OLDER
RUMEN

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

L1076 L646
i BIT SIZE 1/4" . BIT SIZE 3/16"
. 6.34 mm Dia Ml 435 mm Dia
27 watts. 23 watts.
£2-48 / £2:42
inc. VAT / inc. VAT
L706 —
BIT SIZE 1/8"
3.2 mm Dia.
19 watts .f
£2:23 |
inc. VAT 4

Don’t take chances.
We don'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
thermallycontrolledADCOLA
Element and the tough steel
construction of this production
tool. ADCOLA day after day.

Send for NEW
Catalogue today

ADCOLA FRODUCTS LTD. ADCOLA HOUSE. GAUDEN ROAD. LONDON SW4 6LH
Regd. No. 442762 ENGLAND
Please add 10p for postage and packing
Models required ... ... ..
Enclecsing P/O or cheque for
Name 200 ™00
Address .. ... ...




- Exciting...the Stereo 21!

Can you really get Until now, richly satisfying sound has always cost a richly satistying price. But not
sound quality like any more! For an almost unbelievable £18-45, you can have Stereo 21—audio for the
this FOR LESS connoisseur! Whatever your taste in music, you can hear iton STEREO 21
THAN £197 the way its composers heard it in their dreams! Beethoven or

’ Mahler . . . Eliington or Jellyroll Morton . . . Das Nibelung
YES, YOU CAN! or Jesus Christ Superstar . . . Carols from 'King's
WITH THE NEW

College Chapel or the return of a Beatle . . .
STERE:O?I
N/

everything from a prettily fluting baroque
organ to the newest pop group at full
throttle—STEREQ 21 does them
all justice! ‘
And have you ever seen a handsomer
audio installation? Compact enough -
to go in a university student's bedroom-
study, elegant enough for the suavest
penthouse pad in Town, STEREO 21
offers you all the pride of possession as
well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-
ing speakers. Deck and speaker cabinets you
simply wrap round and glue to build. Screw
in the amplifier and connect up (all push
fit no soldering whatsoever), so simple
literally anyone can do it. Except far glue
and panel pins all parts supplied in-
cluding full instructions—all for £18-45
(plus the cost of post and packing if
you buy by mail), and—to round
it all off—a money refund if not
satisfied if your pleasure in
STEREQ 21 is not complete!
Just think—in only a few days
you could be giving your ears
the treat of a lifetime—AND

introducing your envious *riends
to STEREO 21! i

Power Qutput 2 7 watts per channel and headphone socket
with automatic cut-out. Provision for auxsliary inputs—radio
tape etc. and output for taping discs Overall dimensions

Speakers approx 15; x 8 x 4in Complete deck and cover

BN

Fersonal shoppers and mail order price

1 45 INCLUDING VAT
£ U plus £1-60 p. & p.
Diamond stylii, if required. £1-37 extra

Specially selected pair of sterec headphones with
individual level controls and padded earpieces to give

optimum performance. £3-85. enciose position approx 15z x 12 ¥ 6.1n

[
EMI SPEAKERS AT UNBELIEVABLE PRICES
950 Kit. Five matched speakersand 15in  14A/780. Bass unit on a !

rigid diecast chassis. Superior
cone matenal handles up to
50 watts RMS. and 1s treated to
give a smooth frequency res-
ponse. Resonance 30 Hz. Flux
360.000 Maxwells. Impedance
at 1 kHz is 8 ohms. 3in voice
coll.
Recommended retail price
£40-80.
OUR PRICE £18-70

+ £1-50 p. & p.

Just write your order giving [ . [T WAL
your Credit Card Number. Do }B‘;m Extanded Credit

not send your card. ;7‘

RAD!O AND TV COMPONENTS (ACTON) LTD. 21b HIGH STREET
ACTON, LONDON W3 6NG - 323 EDGWARE ROAD, LONDON W2
Edgware: 9 a.m. to 5.30 p.m., half day Thurs. ‘

Acton: 9.30 a.m. to 5 p.m. Closed ail day Wed. also see opposite.

crossover unit for handling up to

45 watts, from 20 to 20.000 Hz.
Huge-19in ~ 14in (approx.) high

efficiency 16, 500-gauss bass unit 4l
built on a heavy diecast frame. The 4 o
four 10.000 gauss tweeters, each (6
3:in dia. approx.. are fed by the - &
crossover with a critically adjusted k \\\
signal for maximum fidelity. Imped-

angce at 1 kHz is 8 ohms. Bass coil é@) <Q

2in others 0-5in. Recommended list -

price £44. Q e
OUR PRICE £25-00 + £1-50 p. & p.

Mail orders to Acton. Terms C.W O. All enquiries Stamped Addfessed
Envelope Goods not despatched outside U.K |

|
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V(S

VISCOUNTIII

aboost in the output.

VISCOUNT ill now1gives you an imposing 20 watts per channel—and the price quoted is actually
INCLUSIVE OF VAT

The money’s important, of course. but not nearly so important as value for money' And that's
something you get in abundance with VISCOUNT !ll. We design it we make it we sell it
direct to you—passing on ail the economies that come from cutting out middle-men' That's
the only way you can get so much guality for so little money'

The unique VISCQUNT Il amplifier. plus the Garrard SP25 Mk Ili deck. plus the magnificent
Duo Type Hl matched sgeakers (or Duo Trpe Il for a smail room) give you an audio installation
that will prove unbeatabie for listening pleasure' On the brushed aluminium front panel of the
amplifier you'll find all the facilities you need—volume, bass. treble and balance controls. plus
switches for mono/stereo, on/off function and bass and treble filters. Plus headphone socket on

the back. And the teak finish will harmonise and enhance virtually any style of interior decor!
the last lingering harmonics of

The heart-stopping timbre of Tom Jones at his most virile
a solo performance by Heifetz or Menuhin .
majestic sonorities of the brass band and the e
hear every nuance with a fidelity that you have never experienced before!

Come and hear VISCOUNT il It #'s inconvenient to travel, buz ba post in the confidence that
uarantee to give you extra

you won't be disappointed (and with a 24-carat Money-Bac
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type Il Size approx 1711 » 104in ~ 6hin Drive unit 13in > 8in with parasitic tweeter Max. power
10 watts 8 ohms Simulated Teak cabinet £14-00 a pair, £2-20 p & p Duo Type Ill Size ap&rox 234in x 1tyin
kHz Teak veneer cabinet

+ Drive unit 133in x 8}in with HF speaker Max power 20 watts 8 ohms Freq range 20Hz to
£32-00 a pair + £3 0 p & p

PRICES: SYSTEM 1

Viscount Il R 102 amplifier

2 Duo Type il speakers
Garrard SP25 Mk I with
MAG. cartridge plinth & cover

€24 20 - T1p&p
€14 00 + £2-20p & p

£18-00 + €1 75p&p

£56-20

Available complete for only £48-00 - £3-50p. &p.

total

PRICES: SYSTEM 2

Viscount R 102 amplifier £24 20 - €1p&p

. the Fathos and the panache of Liza Minelli
fin subtleties of the virtuoso clavichordist—

STILL ONLY £49 COMPLETE

.. the

= G}in

2 Duo Type Ill speakers €32 00 ~ €330p&p

Garrard SP25 Mk Il with

MAG cartridge plinth & cover £18 00 ~ €1-75p & p

£74 20

total

Available complete for £65-00 - £4p. &p.

THE TOURIST PUSH-BUTTON
CAR RADIO KIT £6-60

ThekTourist PB is suitable for 12 volt 1a
working on both negative and pos tive ~ . T
earth vehicles it covers the full medium > :\\,\'\- .
and long wave bands. It is permeability B By,
tuned and sturdily constructed. Output is
a full 2-5 watts into an 8 ohms speaker. But the
Tourist PB will operate into any loudspeaker from
8 to 15 ohms.

Apart from the output stage, which is an integrated circuit, the only other
electronic 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 can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4}in deep.

* Circuit diagram and comprehensive instructions 55p free with parts.

* Fully retractable and lockable car aerial £1-37 post paid.

CAR RADIO KIT £6:60 p. & p. 85p
Speaker with baffle and fixing strips £1-65. 23p p. & p.. post free It bought with
the kit Send stamped addressed envelope for leaflet.

If you can solder on printed circult board, you can build this push-button car
radio kit. it's simple—just follow the step-by-step instructions.

PE TAPE LINK
CONSTRUCTORS

Suitable 3 speed tape
deck, less heads. Caters
up to 5%ins. spools. 240V
AC mains. Unused but
store soiled hence no

warranty. £4 . oo

€1p. &p.

RELIANT Mk IV £13-50

Mono Amplifier

*5 Electrically Mixed inputs. *3
Individual Mixing controls. *Sepa-
rate bass and treble controls
o common to all 5 inputs. *Mixer
employing F.E.T. (Field Effect Tran-
sistors). *Solid State Circuitry. *Attractive Styling.
INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic.
or Guitar 8mV. Inputs 3. 4 & 5 are suitable for a wide range of
medium output equipment (Gram. Tuner, Monitor, Organ. etc.). All 250mV
sensitivity. Qutput 20 watts into 8 ohms (suitable for 15 ohms). Size approx.
123 X 6 x 3t ins.
£13-50 p. & p. 60p.

UNISOUND MODULES

ONLY £7-64 + 55p p. & p.

For the man who wants to design his own
stereo—here’'s your chance to start, with
Unisound—pre-amp. power amplifier and
control panel. No soldering—just simply
screw together. 4 watts Fer channel into
8 ohms. Inputs: 120mV (for ceramic cart-

=3

ridge). The heart of Unisound is high
efficiency 1.C. monolithic power chips
which ensure very low distortion over
the audio spectrum.

IN-CAR ENTERTAINMENT
AT HOME

With this elegant stereo 8 track add on unit, audio
enthusiasts now have the opportunity to extend their
systems to include the playing of 8 track cartridges.
Simply select your channel. by push button, four digital
lamps indicate channel selected. Mains operated.

The Viscount Ill, the fabulous Stereo 21 and
the Unisound Modules will all accept this unit, 210'600.&0.900.

simply connect up. ALL PRICES INC. VAT

SEE OPPOSITE PAGE FOR ADDRESS DETAILS
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NS3sL - JUNB0
EVALUATION RKIT

A NEW Digital Clock Kit from BYWOOD!

We supply- MM5314 Digital clock chip and 24 pin socket.
Four DL747 and two DL707 LED displays.

CA3081 driver, 5"x 4" fibreglass PCB. Dual S0K and 600 ohms, AMPLIFIER
You supply- 6 transistors, 3 capacitors, 2 diodes, transformer. £4.95, £4:30

16 resistors. 4 way switch.

All above prices include 10% V.AT. PI dd 10p for P & P.
Kit price £26.80+ VAT. Cases- phone for details. orders under £5. L:A:‘Rés S AE. for Lme::ae. Sppecizl prices ::a:
Alarm chips with liquid- crLstaI or phosphor-diode display ) (] 6 GO
aluation kits also available. All chips, displays, PCBs

il SISy M. DZIUBAS

are available separately. Catalogue 15p.

BYINOOD ELECTROMNICS Tel 0442:62757. 158 Bradshawgate « Bolton o Lancs. BL2 {BA
181 Ebberns Road. Hemel Hempstead, HP3 9RDB.

¥

4tin x 3tin METER. 30uA,
501:A or 100uA, £3-00.

MULTIMETER Model C-7081
GN Ra;‘\(e Dosubler 50,000 ohm/
volt igh ensitivit Meter

£1237. y HICT Ak

METER
TAPE - Model 200H
RECORDER 20,000 ohm/
LEVEL ‘? - vole, £5:28
METER f,‘g i )
500uA, 55p

CARDIOID
DYNAMIC
M E ;
ICROPHON PR e
Model UD-130.  Fre- o )

quency response S50-

15,000c/s.  Impedance 3 WATT STEREO

perience.

The series

will be of ex-
ceptional value in
training mechanics and
techniclans in Electricity

wHAT READERS sAY Radio and Electronics.

The manuals really open the door. D.C.. Newbury

You can be assured that 1 will recommend your

manuals to my friends P.L.. Lowestoft
These manuals are wonderful value for the prices
asked. W.G.. Bramhall

1 find the manuals most enlightening and 1 am very
grateful A.C.. Siratford
By far the easiest and simplest manuals | have ever
studied. L.S . High Wycombe
POST NOW FOR THIS OFFER !
182

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

: ELECTRICITY(5vols) EERSSauen
: ELECTRONICS(6vols) =
TELEVISION@vols) =

GUARANTEE

Should you be,in
any way dissatis-
fied with the
MANUALS your
money will be -e-
funded by retun
of post.

\\\\\\\\\\

I To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, l
BROMLEY, KENT. BR2 THP
l Please find enclosed P.O./Cheque value £............
BASIC ELECTRICITY 5 parts £5:30 [ l
BASIC ELECTRONICS 6 parts £6-40 [J
BASIC TELEVISION 3 parts £3:60 [] l
Tick Set(s) required. Prices include Postage l
YOUR 1009, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full. :
i
|
|

NAME ... e s e e s deee
BLOCK LETTERS

FULL POSTAL
ADDRESS ..o e cesns s s e

/T % I §F 1 & | ]

---—----—--------—-----J
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months best buy. c.so
All British made ‘Calcate' calculator

One of the firstelectronic calculators in the world
withnomechanical switches or moving parts. Touch

button operation using late st MOS integrated

: E : - circuitry Complete withcharger and case.1 years

A.Marshall & Son(London) Limited gudrantee140mmiLB0mig, 4
42 Cricklewood Broadway London NW2 3HD, Telephone 01-452 0161 Our price £29-00 excluding VAT
8 65Bath Street Glasgow G2 2BX Telephone 041-332 4133 Recommended price £42-50. P&P 30 pence UK

Transistors Kellner Construction Kits
20301 0-15 2N3302 013 SNI¥7 155 ASY2Y  0-86 BCYTZ 0-18|BEY11 045 B Z’v‘“'e ‘:“ ’°q!°d""'b“‘°"'" UK.
26302 0-16(2N33935 0.38 3N200  2-49 | ASY50 0-20|BUYST 358 |BFYIT 090 ROISCH) P34 3 watt Mann Trausistor Auiplifier Ki 24-08
26303 0-25(2N3394 0-13|3N201 112 ASYos 015 BCYSs 2.4z BFY 18 0-35 930am-530 pm lSl.’)ll G “'“,‘ Hi- I'le,n,lelrr Atuplitier Kit [1wo for stereo]
20306 0-30(2N3402 Q.18 40000 0-78| BC107  0-16|BCYBY 087 |BEY19  0.35 NP : pritigmelContiatan s Yo £13-20
20309 080 2N3403 01840251  0-81 | BCIOS  0-15|BCZlo  0-35|BFY20 0.50 RULCARCISEMS 830 50 watt Mona Hi-Fi Power Auiplitier £8-20
263408 0-25|2N3404  0-24 | 40309 030 BCIoy  -10|BCZIL  0-50|BFY29  0.40 ‘Return Of OSt' G D0 watt Mon |h~l"xl )»,(-r \mphn.u . £10-53
20371 0-159N3405 02740310 0-50| BCII3  0-13|BD116 075/BFY37 0.0 : P '} ARen @ e A B, , 2400
2(;::;4 0-15/2N3414 0-10/40313  0-92|BC114  0-12{BD116 0-75|BFY4l 0.43 BISALNE) AVT Aerial Amplitier. LW, SW, MW, VHI, T/V Umé'{b‘;
2NI74  4-40/2N3415 0-10 (40316  0-50 BCL15>  0-15|BDI2)  0-75| BFY4: . S . . ’ ;
EN403 044 aNBAIG 016 40318 092|BCII0 016/ 5DIss 088\ peves ongg Barclaycards tli‘:,‘:' B e (S0, yEmile=NEmlE: & Y
2N 404 . b - 3 H v R L B
-_gN.;ggA ?gé :ggg? g:g Et:i?d gé? ﬁgiﬁ 823 gi\zgé gégz accepted MUET Short Wave awd VHE Receiver Kit. Companion to
2N857A (121 (40362 050 |BCIIS  0-11|BDI32 0-50| BFYS3  0.18 W0 2ol il o0n i £3-22
2N1U3 0-97|40305  0-61/BCI1O 029 BDISS 0-43|BFYos  0.34 Rl rouic Plee KiL o 3653,
2N696 0-11/4038y  0-48/BCI21  0-28|BDI36 049 |BFYes 041! s s (e e SaTor (i )
2N697 012[40394  0-56 BC125 015 055/ BFY75  0-40 [ i coy e SR Y 2o AL £, 56
NG9 0-1440395  0-85 BCI26  0-20 STl Litronix LED's LOTGAE PuidgditLisht Conol <ingle chann A700
3NGYY 01240300 044 BCL3Y 030 071 LFYTT 024 [N Py LOJ.)l)lmLhul«lu Light Control three ehannel £13-50
0.09[40407  0-33|BCI34 011 087/ BFY78 036 [N I oo sisuph AL G0N NI M R £7-46
0-13 40408  0-50/BCI36>  0-11 1.26| BFYY0  0-80 RL54 13p \Tm Professional Stabilized Power Supply, 5 to 70V,
070[40409  0-52|BCi36 015 1-50|BRY3s 0-28 [ BEl 00 500 Licint bi ALY Ertios
0.11(40410 052 BC137 015 1-50|B8X19 013 [RSAS] 330 dLH0 LRI by St
0.12[40411 2-25/ BC13S  0-24 1,7; 3 0-203 RL4484 3\9 sn‘l‘nhz;:l“l‘m Comnunications Tuner IHJ 130mllz. 1“5”:0;
-11[ 40414 00 g -20% : v
0-4012N371: g-éclz :um: 3-33 ﬁ‘d}l 3.33 igs 002-25 gt;g?(oklphanume”c) 235 W9 Transmitter VIO for 2 metees [144mHz- (46im Hz )
0-50{UN3713 1.20 404687 0-44|BCl4r 0-233 0-85 0-34 Built and aligned £15-48
0-55 (2N3714 1-38]40600 0-689| BC143  0-21 0-85 025 All prices plus 10", VAT and plus 15p post and packing.
0:22|2N3715 1-50(40601  0-67 BCl44 024 1-26 0-47 All kits with easy to lollow instructions and covered by a
041 2N3716 1-80 Hi 0-46 BCl46 021 1-00 054 tull guarantee.
g% 2.6 g~5g BC147 oig o-gg 0-42 Brid Rectifi
- 31 -56 | BC148 0 0 015 s » C S = i
0-48 2 24 L10|BC14y 012 0-43 [3TN Litronix LED's ridge p?“m B G o]
0-30|2N3791 2.3 0-70| BC153  0:18 0-58 0.25 Sescocem £ £ £ £ ».9 ‘.y 5
0-32 2.6 0-25|8C154 018 0-25 0-28 o 0 A,\ 1A 6A 3 I o 504
ZR0-59 0-1 018/8C157 014 027 020 CEGILeeeVe NN 0 054 032 060 062 222 2.64 3.36 1230
0183 0-3 0-20/1C18 013 0-28 erll Fuil f 100 038 037 070 075 2.24 3.00 3.60 12-38
0185 03 018 BC1sy 014 0;20 Ly Full range o 200 030 041 075 080 2.82 378 432 14-40
0-24 14 0-25BC160  0-37 021 ISl Cosmos 100 036 045 085 110 3.72 420 540 16.38
0-24|: 1.33/A 0-25/BC1671 0-13 016 0:15 . 00 0-40 052 085 1.25
g-géj 023 ACI28 ggg BCIGSB 0 ia g%‘:’i 0-193 CapaCItors i = =_;
- 54 0-18) ACI41K BC1G8C 0-11 - 0-194 i F s
0-25| 2N3854A 0-18 | ACLI42K 0-25| BC169B 0-13 0-23 0-25 S'eme,ns Nitsuko AB Potenthmeter carbon .
0353 | IN3855 0-18|ACI51V 0-18 BCI69C 018 BEI61 0-41% 0-25 EBTer:\(] Rotary type 45: Singles (Log aud lincar) 15p. Single
0-80|2N38094 0-20 | ACLi2V 0-17 | BC170  0-11|BF188 0813 0-25 wwitched (Log and linear)21p. Doubles (Log and linear) 38p
0-30|2N3856 0-19|AC143  0-25|BCI71 013 BF166 0-81% 0-30 Slider type 58: Ringles (Log and linear) 30p. Doubles
3 033 2N3806A 0-20 ACIG3K 0-25|BCl52 011 67 0-24 079 (Log and linear) 50p.
1 0-38/2N3808 0-16/ACla4  0:20|BC182  0-12 0-24 (BTN Zener D.odes Preseta: 01 watt 8p, 02 watt 8p, 03 watt 7jp. Pleam
gg A 335 ggg g:g Sesocem = specify vertical or horizontal,
1-1 8594 0-10 | ACI87K 0-28 BCISSL. 0-08 0-43 (U and Mullard Diodes and Rectifiers
2:15|2N3860 0-19| AC188K 0.34|BC184 0-11 0-35 0-103 i TR I I
0-45|2N3866 1.09| ACY17 0-35} BC184L 0-11 0-34 1.42 11p i g‘ o 0 1 18 15 20,
3 0-81|2N3877 0-26(ACVIB 0.24|BC186 025 0-40 2.26 17p 3 130 1 00 e B s
030 [2N387740-28/ACY 10 0-27 BU187 0.27) 0-40 0-58 25p ) D &b 40’ 479 53’ 4 P
0-70|2N3900 0-21|ACY20 022 BC207  0-13 017 085 10p A 84p 958 £1.18 915 £2.50 £3.65 £4.20
0-04/2N39004 0-21 | ACY21 0-26 BC208  0-11 0-17 0-45 £2p g P P
-40 | 2N 3901 0-17| BC212K 0-10 0-18 0-25 Cathode Stud Only
2N2192A 0-40|2N3903 0.2 Yu8  0-20 BC212L 0.18 017 0-20 INBT66 (354 800py)  £3-65 | INSTEG (354 1000pv) £4-20
2N2913 0-40|2N3904 0-27ACY30 042 BC214L 021 0-15 0-50 IN34A  10p BAI4l  17p BYU37 12§p 0A79 kil
2N2193A 0-61|:N3905 0-24| ACY3Y 0-85% | BC237  0.-08 0-15 035 IN9I4 7p Bal42  17p BYZJ0  35p 0Asl 8p
2N2194 0-73 [2N3906 0-27|ACY30 0-17 | BC238  0-09 0-18G 0-40| IN916 7p BAli4  12p BYZI] 32p OAEH 10p
2N21944 0-30 /2N 4036 0-624 | ACY4) 0-17|3C239 009 018 [Z23 Components AALlY  7p BAl45  17p BYZI2 30p OAu0 7p
2N221840-86 IN4037 0-42|ACY44 0-81 BC251  0.20| 0-40 0-20 lied [AAIZ9  15p BAlo4  12p OA9 7
2N2219 0-57|2N4008 0-18|AD136V 0-08| BC252  0-18 0-14 (B3 suppiied ior BAIOO  15p IBY100 15p OAle k]
2N22194 0-88 | UN4059 0-09| ADI42  0-50|BC253  0-23 0-19 I3t most projects |BALO2  25p BY126 15p OAdT 7
2N2220 0-45|2N4060 0-11|AD143 0-45| BC257  0-09 0-22 015 M 5 3 BALIO  25p BYI127 174{p OATO 10p
2N2221 0-41 |2N4061 0-11| AD149V 0-88|13C268  0-09 0.22 0-35 KRG magazine 1BALLS 70 BY140 £1 0a73 27p
‘-zmg-ss UN4062 0-11/ADI60  0-63| BC259  0-13 g%g g-gg Int d ci _it —
¢N2222 0-60|2N4302 0-25(ADi61  0-45|BC261  0-20 b . a uits
2N222240-81 2N4303 0-47 AD162 0-45BC262 0.18 0-43 0-25 ‘“-1 egr tAe‘ rc': ) 7 et o]
2N2368 0-31) 2}”9“’ 0-11|ADI81 Pr. BCuGZ  0-23| BF247  0-49 0-23% lu:u.»\ month we will show a different rauge of i.c.’s which
2N2369 0372 0-17|ADI62 f1-05/BC300 2.12|BF254 0-18 0-49 X0 apfan Gl
UN2369A 041 | oN 0-73 | AF109R 0-40| BC301 Q.34 | BF265 017 0-58 CA3000 2.28/CA8028b 117 |CA3004  1.181CD4010ae 1-07
2N2646 0- 084 | AFiL4 025 BC302 0-20| BF257 047 0-82 (:A 3001 3.38/CA3029 0-52{CA3C50 1-44 (,:Dun Jae 0-51
2N2647 0-99)AFII5  0-24|BC303  0-54 BF238  0-59|T 0-74 L A3002 2.26/CAG029a 0-83| CA050  1-84]CD4012ac 051
UN2711 O 0-78(AF116  0-25| B(307 010“—”"2 056 T 1.01 X A3004 2-26|CA3030 1-08 0\300(: 4-91 (01401 3ac 0-99
INa712 012) 284092 0-84 ([ AF117  0-20( BC307A 0.10 m-“zm 0-21 1.51 Qurfuli ,-ange isin 0\400' 1-50/CA3040a 1-84 |CA3062 287 CD4014ac 268
aN2713 0-17|2N4923 0-83[AFLIS  0-50| BC308  0- 0-53 2-80 CA3006 3.47(CA3083 2-02|CA3064 142|401 Jae 2-68
2N2714 0-18|2N5172 0-12|AF12]  0-22|B(3084 .12 uhg 3 0-15 3.70 Ourcata.Ogue CA3007 3.28/CA30133a 4-93 \:5095 1.42 (114012.:4! 1-62
2N2904 0-85|2N5174 0-22]AFI24  0-24 BC308B 0-09| BF274  0-17 (XL available now- CAB008 1-98/CA3034 1-65/C 13066  2.61 CD4017ae 288
2NU904A 0-70 | 2N5175 0-28) AFIZG  0.20 | BC309  0-10|BF457  0.53 0-90 ; CA3008a 3-24/CA3035 152 C'A3067  2.72(D4018ac 2-68
905 0-71 2N5176 0.32|AF126 019 BC309A 0-10(BF408  0-85| XM price 20pence CAB010 0-56/CA3046 0-90|CA06S  3.01/CD4019ac 1-23
2N24054 0-88 | 2N) 190 0-92 | AFI27  0-20/ BC3095 0-10/BIw214 2-30 0-60 CA3010a 0-68|CA30374 2:80|CA30T0 215 CD4020ae 2-06
2N2906 0-85|2N5101 0.05] AII3Y 01| Bi528  0-92|) 018 Cagoll a8 2.60\CABDTI 201 ¢
2N2906 4 0-70 | 2N 192 154|AF 0 0-19 | BFS61  0-27 | ME0402 0-20 C 384 i 2:07
2N2907 0-38 2N5i95 1.46(AF172 0-25|BC337 0.19|BFSYS 0-20 ME0404 0.13 1-46
2N29074 0.41 2N5245 0-43[AF178  0-55BC338  0-19| BFWil 0-81|ME0411 0-17 1-67[('D4024ae 4.85
2N2923 0-1212N5457 0-49(AF179  0-65|BCY30 0-43|BFX13 0-23|ME0412 0-18 3-191 CD4025ae 0-51
2N2024 014 [2N5408 0-45[AFIB0  0-50 | BCY31 0-51§ | BFX24 030 MEO413  0-14 0-58 [ U D4 1.58
2IN2925  0-17|2N5404  0-49 ]Arw. 040, BCY32 1.15/BFX30 0-25/MEL1120 0-25 1-80) D 4028ac 2-34
2N 2026 AN1u8  0.73 AF200 0-35 BCY33 0.4 BFX37 0-33/ME4001 0-09 048|113 1 02uae 3.79
Green 0-12/3N138 1.85[AF239  0-51 | BUY34 0-36) | BFX44 0.33|ME4002 0.11 3018 0-88|C 3045 CA3088¢ 1-38 TR (v
Yellow 011 | N139  1.42/AF240  0-72|BCY:# 0-52§ BFX63 2.48|ME40u3 014 3018a 1.19CA 3046 CAOKOe 218 DT
Orange N140  0-92/AF279  0-54|BCY49 1.05 BFX68 0-30 MEGIOl 0-10 Post and Packing13p per 0.94/C13047 1.59 CA3090q 4-70|CDd042ac 2-11
0-11|3N141  0-81| AF280 0-54(BCY40 0-87 | BFX84 0-24 ME£102  0-11 order. Eurupe 25p CA3020 1-55/CA3047a 2:-82(CD4000ae 0-51 [CD4043ae 2-11
uN3053 0-3%3NI[42 0-58|AFY42 0.74|BCY42 0.15/BFX86 0-30|ME4103  0-10 Commonwealth (Air) 65p 0a 2-01(CA3048 2-34|CL400Tac 0-51 | CD1044ae 2-11
2N3054 0-86(3N145 0-75|ALL02 075 BCY43 0.15|BFX86 0-25§ ME{104 0-11 (MIN). Matching charge 43021 1.90/CA3049 1.98 CD1002ae 0-51| (1) 4015ac 285
2N3065 0-75|3N152  0-92|ALI03 070/ 1CY58 021 BFX87 0-28/ME4101 0-14 (audlo transistorsonly) 15p |CA3022 1.61CA3050 2.28 cmno»mezqslcb.‘o“w”‘
2N3390 0-26/3N153  0-81|ASY6 0.30 BCY59 0.22| BFX8S 0.25|MEG102 0-18 extra per pair. Prices CA3025 1.85/CAS051 1.73 (CD400Tae 0-51| 71 e
2N3391 0-28 3NI1G4 0-84 ABY27 0-38 BCY70 0-17 BFX89 0-35|MES002 0-17 subject to stock CA3026 1-25/CA3052 1.80|CD4008ac 2-53 | CD4047ae 1,65
2N3301A0-20(3N169 1.17|ASY28 0.28| BCY71 0.22|BFY10 0-35]ME8003 0-16 | availability |CA3028a 0-88/CA3053 0-52|CD400Ye 1-07 | CD4049ac 0-80
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YATES ELECTRONICS

(FLITWICK) LTD.
ELSTOW STO
MPSTON HAR
-D

DEPT.

R A
DW

AESISTORS
$W lskra high stability carbon film—very low noise—capless construction

$W Mullard CR25 carbon fitm—very small body size 75 x 25mm.
iW 2% ELECTROSIL TRS
Power Values Price
watts Tolerance ange available 1-99 100 +
4 5% 470-22MQ E24 Ip 0.8p
i 0% 33Ma-10MQ EI2 Ip 0-8p
+ 2%, 10Q-1MQ E24 35p 3p
1 10% 1Q- 390 El2 Ip 0.8p
+ 5%, 470-1Ma El2 Ip 0. 8p
4 10% =100 E12 6p 5:5p

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

DEVELOPMENT PACK

0-5 watt 5% Iskra resistors 5 off each value 4-7Q to |IMQ.
EI2 pack 325 resistors £2.40. E24 pack 650 resistors £4-70.

POTENTIOMETERS

Carbon track Sk} to 2M@, 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 5MQ.
mounting (0 | matrix).
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each.

Horizontal or vertical P.C,

TRANSISTORS

ACI07 I15p AFI39 32p BFI77 28p  OCA45 12p |2N3710 llp
ACI26 12p AFI78 32p BFI78 31p QC70 12p 2N3711 1lp
ACI27 I5p AFI80 40p BFI79 31p OC7I 12p |2N3819 32p
ACI28 15p AFI8I 40p BF180 32p QOC72 12p | 2N4062 12p
ACI3I 12p BCI07 12p BFI8I 32p OC8I 12p | 2N4286 20p
ACI32 I12p BClOB i2p BFI94 14p  OC820 12p [2N4289 20p
ACI76 15p BCI09 12p BFI95 14p | 2N2646 60p 40360 35p
ACI87 122p BCIl47 12p BF197 15p | 2N2904 20p 40361 i5p
ACI8S8 22p BCI48 12p BF200 32p  2N2926 10p | 40362 40p
ADI40 50p BCI49 I12p BFYS0 20p | 2N3054 58p | 40408 40p
ADI49 45p BCIS7 I4p BFYSI 20p | 2N3055 60p  ZTX!108 15p
ADI6I 33p BCISB I14p BFYS52 20p | 2N3702 13p | ZTX300 I5p
ADI62  36p BCIS59 14p BUYI0S 2N3703 12p 2ZTX302 20p
AFI14 20p BCI87 22p 2-25 | 2N3704 13p ZTX500 I5p
AFII5 20p BOI3I 75p OC26 45p | 2N3705 12p  ZTX503 20p
AFI16 20p BDI32 75p ©OC28 50p | 2N3706 11p

AF117 20p BDI33 759  OQOC35 50p 2N3707 I2p

AFl18 38p BFIIS 25p  QC42 12p 2N3708 10p

AF126 20p BFI73 20p OC44 12p | 2N370%9 1lp

ZENER DIODES WIRE WOUND POTS, 3w, 10, 25,
400mW 5% 3-3V to 30V, I12p. | 500 and decades to 100k @2, 35p.
DIODES

RECTIFIER SIGNAL

BYI127 1250V 1A I2p QABS Tp
IN4001 S0V 1A Tp QA%0 5p
1IN4002 100V 1A 8p QA9 5p
IN4004 400V VA 8p 0A202 7p
IN4006 800V A 10p IN4148 Sp
IN4007 1000V 1A 1op BAIlI4 8p
BRUSHED ALUMINIUM PANELS

[2in % 6in = 25p; 12in x 24in = 10p; %in X 2in = Tp

SLIDER POTENTIOMETERS THYRISTORS

B6mm % 9mm X lémm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + I0K etc. log. or lin. 60p.

2N5060 SOV 0-8A 30p,
2N5064200V 0-8A 47p,

C.W.O. PLEASE. POST AND RACKING
PLEASE ADD 10p TO ORDERS UNDER £2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

CALLERS WELCOME Mon.-Sat. 9 a.m.-5 p.m.

PLEASE ADD 0% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0-0015uF, 0:0022uF, 0-0033uF, 0-0047uF, 2jp. 0-0068uF, 0:0luF,
0-015uF, 0-022uF, 0-033uF, 3p. 0-047uF, 0-068uF, 0 1 uF, 4p. 0-15uF, 6p. 0-22uF, Tip.
0:33uF, 11p. 0-47uF, 13p,
160V: 0-011F, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, 3p. 0| uF 34p. ?-ISuF 44p.
0-22uF, 5p. 0-33uF, 6p. 0-47uF, 7ip. 0-68uF, Ilp. 1:0uF, I3p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-0luF, 0:015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
3}p. 0-1uF, 4p. 0-15uF, 0-22uF, 5p. 0-33uF, 63p. 0-47uF, 8ip, 0-68uF, I1p. 1-0uF. 13p.
1-5uF, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V
0001 uF, 0-002uF, 0-005uF, 0-01uF, 0-02uF,
24p. 0-04uF, 0-05uF, 0-068uF, 0-1uF, 3ip.

CERAMIC DISC CAPACITORS
t00pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS—MULLARD OI5/6/7

(uFIV) 1/63, 1:5/63, 2:2/63, 3:3/63, 4-7/63, 6:8/40, 6-B/63, 10/25, 10/63, 15]16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/6°3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 68/16,
100/4, 100710, 100/25, 150/6'3, 150/16, 220/4, 220/63, 220/16, 330/4, 6p. 47/63, 100/40
150/25, 220/25, 330/10, 470/6'3, 7p. 68/63, 150/40, 220/40, 330/16, 1,000/4, 10p. 470/10,
680/6-3, 1lp. 100/63, 150/63, 220/63, 1,000/10, 12p. 470/25, 680/16, 1,50C/6 3, 13p.
470/40, 680/25, 1,000/16, 1,500/10, 2,200/6'3, 18p. 330/63, 680/40, 1,000/25, 1,,00/16.
2,200/10, 3,300/6-3, 4,700/4, 2tp.

SOLID TANTALUM BEAD CAPACITORS 12p
0 1uF 35V 2-2uF 35V 22uF 16V
0-22uF 35V 4-7uF 35V 33uF 10V
0-47uF 35V 6-BuF 25V 47uF  6-3V
1-0uF 35V 10uF 25V 100uF 3V
VEROBOARD JACK PLUGS AND SOCKETS
[ 0-15] Standard screened 18p 2:5mm insulated 8p
24 x 33 22p 16p | Standard insulated 12p 3:5mm insulated 8p
x5 24p 24p Stereo screened 35p 3:5mm screened 13p
gg ’;g* %;: %;: Standard socket i5p 2:5mm socket 8p
17" X 24 750 5750 Stereo socket 18p 3:5mm socket 8p
17 x3% 100p 78p | D.I.N. PLUGS AND SOCKETS
17 x5 (plain) == B82p | 2 pin, 3 pin, 5 pin 180°, S pin 240°, 6 pin
17 x3% (plain) — 60p | Plug 12p. Socket 8p.
17 x2% (plain) — 42p | 4 way screened cable, 15p/metre.
24 x 5 (plain) = 12p | 6 way screened cable 22p/metre .
21 x 33 (plain) — lp
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. SO pins 20p 20p 9V mains power supply. Same size as PP9 battery.
LARGE (CAN) ELECTROLYTICS
|600uF 64V T4p 2500uF 64V  80p 4500uF |16V 50p
2500uF 40V 74p 2800uF 100V £2-60 4500uF 25V £1.68
2500uF 50V 58p 3200uF 16V 30p 5000uF 50V £1-10
HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
0-0luF 10p 0-047uF 13p 0-22ufF 20p
0:022uF 12p O 1uF 13p 0-47uF 22p

POLYSTYRENE CAPACITORS 160V 24%
10pF to 1,000pF E12 Series Values 4p each.

-

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GOI is the world's 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.

Detector GDI, £2. Kit of parts for detectors including GOl and P.C. board but
excluding case. Mains operated detector £5:20. |2 or 24V battery operated audible
atarm £7-30. As above for PP9 battery, £6:40.

PRINTED BOARD MARKER 97
DOraw the planned circuit onto a copper laminate board with the P.C, Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high

KNOB FOR ABOVE I2p. f
FRONT PANEL &5p. © CRS1/40 400V IA 25p, { relief.
18 Gauge panel 12in 4in with slots cut for use
with slider pots. Grey or matt black finish com- 106F 50V 4A 40p. 1 06D METERS £1.90
plete with fixings for 4 pots. 400V 4A 65p. 14in scale 500mA, ImA, 10mA, 100mA.
:;7UM1|N|USM B?XES 50 A 7: 8moy . BULGIN MAINS CONNECTORS
ARS8 4* B 4* x Ii:: 50: QBIS 8 : 6 x Ji*r:n (l-og 3 pin I{A chassis plug 10p 3 pin I4A chassis socket 18p
ABS 4 x 2} x liin 50p | ABIS 10 x 7 x 3in 122 . fincsocket 3 line plug 13p
ABI0 4 x 5% x l}in S0p | ABI7 10 x 44 x 3in €1.08 | 3 pin IA chassis plug 199 | 3pin3A chassis socket 21p
ABIl 4 x 24 x 2in 60p { ABIB 12 x 5 x 3in £120] 5 L o c‘;“:s:i‘;cpf;g |s= line plug 23p
ABI2 3 x 2 x lin 44p | ABI9 17 x B x 3in 1-60 QDR 198 1 2 pinsA tine plug 200
HEATSINKS
WAVECHANGE SWITCH 23
2W 24p 4W 45p TOS5 clip 5p TOI single 5p | THERMISTORS LJ &
3w 36p 6W 60p TOIB clip 5p TOI double 8p 12W Ip, 4W 3p,2W 2p, 6W 1p, IW 4p,
VA 1005 15p
TRANSFORMERS VA1026 15p ,
All have 240V primary VAI033 I15p LINEAR iC’s
MT30/2 0-12-15-20-24-30V 2A £2:85 700 14 pin dil. 40p
MT50/4 0-19-25-33-40-50V $A £1.90 | VA10555 I5p 741 8 pin dil. 40p
MT50/1 0-19-25-33-40-50V 1A €2.55 | val066S 15p 741 14 pin dil. 38p
MT50/2 0-19-25-33-40-50V 2A £3.50 723 14 pin dil. 95p
MT60/4 0-24-30—40-48-60V A €2-10 | VAIO77 i5p 747 14 pin dil. 85p
MT60/1 0-24-30-40-48-60V 1A £2:80 | pg3 £1.35 748 8 pin dil. 45p
MT60/2 0-24-30-40-4B-60V 2A £3-80 Dil. sockets 14 pin and |6 pin 16p
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DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTO-FLOOD LIGHT FITTINGS

ALL STEEL, DARK BLUE HAMMER FINISH

TAKES STANDARD (00 WATT SPOT
LAMPS, OBTAINABLE FROM
MOST ELECTRICAL SHOPS

3 BANK UNITS (LESS LAMPS)

ONLY £6°50 INCLUDING V.AT.
Plus Post/Packing 35p

SINGLE SPOT FITTING (LESS LAMP)

ONLY £1°50 INCLUDING V.A.T.
Plus Post/Packing 20p

LAMPS CAN BE SUPPLIED

RED, PINK, GREEN, YELLOW, BLUE, VIOLET, CLEAR
MINIMUM 3 LAMPS. (State second colour.)

ONLY £2+25 INCLUDING V.AT.
Plus Post/Packing 20p

TRAFALGAR SUPPLIES, Dept. H.T.
STANDISH STREET o BURNLEY o

LANCS.

Maxi-Super HY 1810 and

Digiial Clock Hils | MY 9 s

SIPPERS

Designed for use when working
or re-working P.C. Boards. Per-
mits removal of molten solder
from Multi-leg components, en-
abling easy extraction. The sol-
der is ‘sipped’ through the noz-
zle, and automatically ejected
whenthe instrument is next used.
A Swiss precision instrument
manufactured to a high degree
of accuracy. ’

The anti-corrosive outside casing
has a knurled finish for more
I positive grip, and encases plated
i internal parts.

| The Maxi-Super has been design-
ed with a 3.5 kg. spring action
recoilless plunger, whilst the
Hl Maxi-Mini with its conveniently
[ shaped operating button, has a
2.5 kg. spring action plunger,
protected by a channel guard.
Both models have been designed

CHOOSE FROM TWO
EASY TO BUILD KITS -

KlT o All components,

including P.C.B. designed for
easy home assembly — Bright
and clear digits. Tough A.E.S.
plastic case with contrasting
front panel.
PRICE — £23-00 plus £2.30 V. AT

KIT M Smaller digits than

that in kit O. All components
and steel case covered in blue
and white plastic {(as made up
in illustration).
PRICE — £21-00 plus £2.10V.AT.

Total £23-10
inc. post and package

WILONGS LTDR

Longs Ltd,
Hanworth Lane
Trading Estate

Chertsey Surrey

KTt .
Bl { with an easy-to-replace ‘dupont’

Total £265-30 inc. post and package

Only our advanced designed techniques make these low prices possible.
Both kits are tested before they leave us and are covered by the P.E.A.

money back guarantee.
l Plese send details of: kit O [ ] Kitm ]

P Please send me kito [ xiem [
I 1 enclose PO/Cheque to the value of £ I
NAME .

P.EA. Ltd | ADDRESS__

35 High Street

WELWYN
Practical Electronics February 1974

D Y Iy

Herts. ALG 9EE

teflon screw-in nozzle.

PLEASE FORWARD PLEASE SUPPLY  PLEASE SUPPLY

without obligation Maxi-Super HT Maxi-Mini HT
Ifurther details. 1810 at £6.60 1800 at £4.95 l

| enclose chequevalue £
I NAME. . _POSION_____ l
ICOMPANY. - o2 _ St S l
I ADDRESS _ S  R— I

R B -~ SIGNED___
Prices include VAT Reg. England 68496
— = ¥ ¥ K B 5 N N N N N |
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n electronic piano for only £6

You'll enjoy building — and playing — this really top quality musical instrument.
And it will cost you pounds less than you would pay for a commercial electronlc
piano. Yet it boasts the kind of refinements you would find only onthe most
expensive. Asignificant feature of this design is that the instrument is
touch-sensitive like a conventional piano : the harder you strike the keyboard the
louder the sound. The keyboard provides a range of five octaves, and there is a
‘sustain’ pedal equivalent to the loud pedal on a piano.

Two new designs for Horn Loudspeakers
Many people consider that horn loudspeakers give better sound reproduction
than any other type. We've got two highly adaptable designs whose specifications
amount to a comprehensive design code for a wide range of horn loudspeakers.

WirelessWorld

FERRANTI ®

——
Buy from the experts!

* ALL DEVICES

* WE HAVE STOCKS OF ALL DEVICES FOR IMMEDIATE DELIVERY.

*WE CAN SUPPLY ANY FERRANT| DEVICE TO ORDER. Send $.A.E. for
quotation.

* WE ARE SPECIALISTS IN FERRANTI SEMICONDUCTORS, WITH A STAFF OF
EXPERIENCED ENGINEERS.

ENA1A £1-32 o cucurs suoonn

BFS59 15p ZTX310 ZTX504 a3p 28170 10p
BFS60 20p ZTX311 10p ZTX510 17p 28171 13p
BFSE1 20p ZTX312 10p ZTX530 21p 25172 16p
BFS96 15p ZTX313 11p ZTX531 22p 25174 17p
BFS97 23p ZTX314 13p ZTX550 17p 25178 23p
BFS98 20p 27TX320 3p ZTX551 17p 25178 38p
ZTX107 sp ZTX330 15p 2N3055 72p 25270 11p
ZTX108 8p ZTX331 16p 28271 16p
ZTX109 11p 2TX382 13p - DIODES * 28272 18p
ZTX212 14p ZTX383 15p 28120 8p 25274 18p
ZTX213 14p ZTX384 18p 28121 10p 25276 26p
ZTX214 15p ZTX450 17p 28122 13p 75278 37p
2TX300 12p ZTX451 17p 25123 16p

ZTX301 13p 2TX500 12p 28124 18p * ZENERS *
ZTX302 17p ZTX501 13p 25140 25p KSO030A to
ZTX303 14p ZTX502 17p 25141 43p KS180A

2TX304 21p ZTX503 14p 25142 33p all types 19p

MOTOROLA MJE2955 £1-17; MJE3055 72p each
RCA PRICES SLASHED! CA3075 99p; CA3090Q £3-25 limited quantity only
P.E TRIFFID. ZT1711 24p; 2N1132 25p.

GEMINI AMPLIFIER. P.C.B. s and Semiconductor kits still available
Our comprehensive catalogue giving data and connection
diagrams for a wide range of Ferranti semiconductors

FREE! Justsend SAE

POSTAGE AND PACKING 10p FREE ON ORDERS OVER £2
ALL OUR PRICES INCLUDE V.A.T.

DAVIAN ELECTRONICS
PO BOX 38 OLDHAM , LANCS A OL2 BXJ
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Dimmit
range of light dimmers

lllustrated is the popular PMSDI000 module.
A 1000W professional quality dimmer, linear
operauon, interference suppression, §0mm slider
range; size 12x5x4 cm. Ideal for low cost stage
and disco hghung Used by schools, theatres,
studios, etc. Complete with scale plate, fixing screws
and full instructions. £5.50 inc. VAT, add [0p P. & P.
Also available in 2kW, with separate heatsink.

The Dimmit range includes standard wall mounting
models for home and office, etc. Professional modules for
use on lamps, heaters, motors, etc. Rotary and Slider
control vers<ons Ratings: |,000W, 2,000W.

EW addition to Dimmit range—Model SLBOO sound to light
converter. Modulatesthe lightin time with sound. Built-in mlcrophone.
Just place unit near any sound source—radio, hi-fi, tv, human voice, etc.
No connections to speaker required, simple wmng—snm:lar to dimmer.
Rating 800 watt. Full instructions. £7:50 inc. VAT, add 10p P. & P. Send
10p for complete illustrated catalogue and price list.

You NG ELECTRONICS Mail Order Dept.

54 Lawford Road, London N'W5 2LN, Telephone 01-267 0201

AMAZING MINI- DRILL
PR,

: PRECISIDN

Indispensable for precision
drilling, grinding, polishing,
etching, gouging,| shaping.
Precision power for the
enthusiast. Shockproof.
Completely portakle power
from 44 volt external
battery. So much more
scope with MINI-DRILL.
Super Kit {extra power, in-
terchangeable chuck) £6-35

p.p. 13p.
De Luxe Professional Kit
with 17 tools £9-40 p.p.

23p. Prices include V.A.T.

\ \ Money ref. g'tee. MERUN SUPPl

Dept. PE274, Nailsea, Bristol BS19 2LP

Practical Flectronics Februak_\ 1974



ALL OUR PRICES

BSR HI-FI AUTOCHANGER
STEREO AND MONO '

Plays 12 ,10 or 7" records.
Auto or Manual. A high
quality unit backed by BSR
rellabliity with 12 months’
gu ntes. A.C. 200/250V

35 x 11}In.
Above motor board 34in.
with STEREO and MONO XTAL £6 * 25 Post 25p.

PORTABLE PLAYER CABINET

Modern design. Black rexine covered. Silver front grille.
Chroma fittings.

below motor board 2:In.

Motor board cut for BSR deck 24 ’ 50 Post 25p

INCLUDE

ANOTHER R.C.S. BARGAIN!
4 TRANSISTOR MONO AMPLIFIER

Powerful 3 watt output, 15 ohm. AC malins operated with
transformer. 3-Controls, volume, treble, bass and On/Oft
switch with knobs. Ready made on prlntod clrcult board.
Fused Inputs and outputs. Famous

make, size 8in wide * 4in desp x 3In £5 . 95 Post
high. Sultable 7 ~ 4 speaker, £1. 20p

R.C.S. STABILISED POWER PACK KITS

and Instructions with Zener Diode, Printed Clrcult,

Post

t
PLEASE STATE VOLTAGE REQUIRED. £2 . 20
2p

Detalls S.A.E. Size 3} « 13 « 1¢in.

COMPACT PORTABLE STEREQ HI-FI

Two tull size loud

kers 133 x 10 x 33in. Player unit

tone controls
Va.c.
malns

Bargaln Price

Attractive

Teak finish £25
Welght 13 Ib. 85p carrlage
SPECIAL OFFER! T 4
SMITH'S CLOCKWORK 15 AMP —_— —
TIME SWITCH !
Single pole two-way. Surlace mounting c i)

with fixing screws. Wil replace

oxisting wall switch to give light

for return home, ga utomatic

antl-burglar lights, etc. Variabls knob.

Turn on or off at full or Intermediate
ings. Two types a

0 to 6 hours Type B. Makers' last list price £4-

new and fully guaranteed. Fuily insulated.

OUR PRICE £1-65 or £3 alr. 25p
{PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD P50 — TRANSISTOR COILS

RA2W Ferrite Aerlal !Sp Driver Trans. LFDT4 65p
Osc. P50/1AC Printed Circult, PCA1 65p
1.F. P50/2CC 470 kcfs’ 409 J.B. Tuning Gang  65p
3rd I.F. P50/3CC 40p Wayrad Booklet 10p
Spare Cores OPTY . . . . .65
#n, 20p. 3 ~ §in, 10p.

Mullard Ferrite Rodu ~ $in.,20p. 6 -
VOLUME ~ CONTROLS |80 ohm Coax 4p yd.
BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or
LIN. L/S 15p. D.P. 25p. |AERAXIAL-AIR SPACED
d, £1-40; 60 yd, £2.

STEREQ L/S 55p. D.P. 75p. |40
Edge SK.S.P. Transistor25p. | FRINGE LOW L SS
Ideal 625 and colour 10p yd

8in. or 10in. ELAC <=
HI-FI SPEAKER @3\&

Dual cone plasticlsed roli sur- \ A
)
&b
8in 10 watts, 10In 12 \/

watts music power. £3 75 Post 25p

Type A or
50. Brand

round. La mic magnet.
50~16,000 7 B, resonance
55 c/u 8 ohm Impedance,

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with

Battery 9-12V or M.T. line 200-300V d.c. operation. Size:

1} x 1; x { In. Response 25 c/s to 25 kc/s. 26 dB gain.

For use with vaive or transistor equipment. 99 p Foll

Full Instructions supplied. Details S.A.E.
ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 100 hours contlnuous on SP2
battery, fully adjustabie swing and speed. Ideal displays,
teaching electro magnetism or for gsp po.'

metronome, strobe, etc.
BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made. 2 Transistors ready aligned
requires 10-7 M/CS I.F. Complete with tuning gang.
Connectlons supplled but some technical experlence

essentlal. our price £3'95 Post 20p

MAINS TRANSFORMERS o
25p each
Eagle MT12 12-0-12V50 m 90p
250-0-250 80 mA, 6-3V 3- SAGJV‘IAorSVZA £2.50
350-0-350 80 mA, '6-3V 3 5A,6:3V1Aor5v2Aa £3-00
300-0-300V 120 mA, §-3V4AC.T.;6-3V2A 325
MINIATURE 200V 20 mA, 6-3V 1A 2. 22 x 2ln 75p
MIDGET 220V 45 mA, 6- 3V2A 2 x 2} x 90

HEATER TRANS. 6-3V 60
GENERAL PURPOSE LOW VOLTAGE Tapped outputs
at 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £2-80
1 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £2-25
2 amp, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £3-80
5 amp, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 €8-75
5, 8 and 13V; 5 amp £1-20. 3 amp, 3, 5, 8, 10, 13 and 5-0-5V
£1-30, Ditto 5 amp. £1-50; 6-0-6V 500mA 90p 9V 1 amp 95p,
12V 300mA 75p. 12V 500mA 85p, 12V 750mA 95p, 40V
1amp £1-75.

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £2-25; 500W £6-25; 750W £10; 1000W £15

CHARGER TRANSFORMERS Inpul 200/250V,

for 6 or 12V, 14 amp £1-50; 2 amp £1-80; 4 amp £2.50
BATTERV CHA GERS. Rndy bullt with lsads and clips
t pf4;5a 4-50.

FULL AVE BRIDGE CHARGER RECTIFIERS:

6 or 12V outputs, 1} amp'40p; 2 amp 55p; 4 amp B5p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
insulated lsrm:null'. Varnish Impregnated. Fully enclosed

se with fixing feet. Carr.
. (value £1). OUR PRICE £10 50p
Can be used as 800W auto transformers 240-110V.

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

E.M.I. 13; x 8in.
SPEAKER SALE!

With twin tweeters.
And crossover. 10
watt. State 3 or 8 or
15 ohm. As llluastrated.

.
Post 25p

With fiared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-60 c/s.

B oy B e Spost 25
tat of 8 or ohm. 14 P .
Bookshelf Cabinet 0 £3-50

SET OF 3 MOTORS FOR
COLLARO STUDIO
TAPE DECK
£2-50 Post 50p
BLANK ALUMINIUM CHASSIS. 16 s.w.g. 2;In sides

6 x 4In 45p; 8 x 8in 53p; 10 x 7in 65p; 12 x 8in 85p;
14 x 9In 90p; 16 x 6in 9Gp: 12 x 3In SOp 16 = 10in £9.

ALUMINIUM BOXES, 3 x 3 x 3In Sop, x 4 x 4ln 70p;
6 x 4 x 4In 0p,9x4x4|nt112x xtlni‘lx
ALUMINIUM PANELS 18 6 > 4In 9p; 8 x 6In 15p;

14 x 3n 16p; 10 x 7In 19p; 12. x §in 209 12 x 8ln 28p;
16 x 6in 28p; 14 x 9In 34p; 12 = 12In 40p; 16 < 10In 50p.
PAXOLIN PANEL 10 x 8in 15p.

RADIO COMPONENT SPECIALISTS

Hiustrated Colour Brochure, Radio Books and Component Lists 10p.

Practical Flectronics ~February 1974

NEW ELECTROLVTIC CONDENSERS
250/25 l4p

2/350V l4p so 50/300V 50p
4/350V 14p SOO/ZSV 20p « 100/350V 85p
8/450v . 18p { 1000/25V 5p 32 +32/250V . 20p
16/450V 22p | 1000/50V 47p | 32 + 32/450V 60p
32/500V SOp | 8~ 8/450V . 22p | 350~ 50/325V 55p
25/25v 10p | 8- 16/450V  25p | 22+ 32 + 32/350V  .55p
50/50V . 10p | 16 + 16/450V .. wp 100 - 50 - 50/350V .. 55',
100/25V . 10p } 32 - 32/350V  40p

LOW VOLTAGE ELECTROLYTICS.

1,2,4,5,8, 16, 25, 30, 50, 100 200mF15V10p
500mF 12V 15p; 25V 20p; 50

1000mF 12V 17p; 25V 35p; 50V 479 100V 70p.
2000mF 6V 25p; 25V 42p; 50V §7p.

2500mF 50V 62p; 000mF 25V 47p; 50V 65p.

5000mF 6V 25p; 12V 42p; 25V 75p; 35V l5p; 50V 95p.

CERAMIC, 1pF to 0-01mF, 4p. Sliver Mica 2 to 5000pF, 4p.
PAPER 350V-~0-1 4p, 0-5 13p; TmF 15p; 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; 560-'
2.200'rF 10p; 2,700-5,800 pF 20p; 6,800pF—C: 01, mid 30p each.
TWIN GANG, "'0-0'' 208pF + 17lpF 85p; SOOpF standard 45p.
385pF ~ 365pF wlth 25pF + 25pF, Slow motlon drive 50p.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 55p.
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 5%. Preferred vaiues 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 mn 10 ohms
to 100K 10p each; 0-5 ohm to 3-2 ohms 10p

TAPE OSCILLATOR COIL Valve type 35p.

(MinImum posting charge 20p.)

V.A.T.

NEW MODEL “BAKER LOUDSPEAKER'', 12IN 50 WATT.
GROUP 50/12. 8§ OR 15 OHM HIGH POWER.
FULL RANGE PROFESSIONAL QUALITY. 21 7 * 60

BAKERMAJOR12"£9-90

¥ R%‘" = Post free
o g # '%;a 30-14,500 c/s, 12in. double
Ny . cone, woofer and tweeter

cone together with &8 BAKER
ceramic magnet assembly
having a flux density of
14,000 geuss and a total flux
of 145,000 Mexw Bass
resonance 40 c/s. Rated 20W.

NOTE: 3 or 8 or 15 ohms must
be od.
Module kit, 30-17,000 c/s
with tweeter, crossover,
baftle and

y instructions. £1 2 ‘ 50

" Please state 3 or 8 or 15 ohms. Post free

BAKER ‘'BIG-SOUND'' SPEAKERS Post free

‘Group 25°| ‘Group 35| ‘Group 50’
2w £8-80| i £9-90| pw £22
3or8or150hm 3or8or15 ohm 8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER & CABINETS
For 12In or 10In dla. speaker 20 x 13 < §in, £9-90. Post 25p
For 13 x 8In or 8l or 16 x 10 x 9In, £5-50. Post 25p
For 8 x 5In speak 16> 8« 6In, £4-40. Post 25p
For 6ln and Tw 12> 8x6in, £4-00. Post 25p
LOUDSPEAKER CABINET WADDING 18in wide, 15p f1.

GOODMANS 64in. HI-FI WOOFER o

8 ohm. 10W. Large ceramic msgnet.
Speclal Cambric cone surround.
Frequency response

30-12,000 c/s. Ideal P.A.

Columns. HI-Fl Enclosure Systems, efc. \\
Sultable Cabinet 12> 8 < 6 £4 Sultable Tweeter £2

ELAC CONE TWEETER

The moving coll dlnphugm gives a good
encles
ponse
from 1,000 c/s o 18,000 c/s. Size 3j -
34 x 2in deep. Rating 10W. 3 ohm.

Crossover 95p <90 Post 20p.

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm £1-95.
De Luxa Horn Tweeters 2-18kc/s, 15W, 15 ohm £3.
CROSSOVERS, TWO-WAY 3,000 c/s 3 or 8 or 15 ohm 95p.
LOUDSPEAKERS P.M. 3 OHMS. 7 » 4in., £1-2§; 6}In., £1-50;
8x 5In, £1-80; 10in, £2-00; 8In, £1-75; 10 - 6In, £1-90.
SPECIAL OFFER! 80 ohm, 2:In, 2}In; 35 ohm, 2In, 3in,
25 ohm, 24In dla., 3In dia., 5in dia £1 EACH
15 ohm, J;ln dia, 8 < &In, 7 x 4in, 8 x Sin. TYPE
3 ohm, 2}in, 2}In, % 5in dla. (6 < 4In 8 ohms £1-50.)
RICHAR ALLAN IN CONE LOUDSPEAKERS,

8in. DIAMETER 4W £2.50. 10In dlameter 5W £2-50;

12in diameter, W, £2-95.

VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p.
5 WATT MULTI-RATIO, 3, 8 and 15 ohms 80p.

Mike trans. mu metal 100 -25.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

All purpose transistorised.
Ideai for Groups, Disco and P.A.
4 inputs speech and muaic. 4 wa
mixing. Output 8/15 ohm. a.c. Mains.
Separate treble and bass controls.
Guaranteed. Detalls SA

Carr.
£1-00

£4

PROFESSIONAL VALVE P‘AODEL, 100W, callers only, £69.

BARGAIN AM TUNER. Medium Wave.

Add musical highlights and sound effects to recordings.
TWO CHANNEL STEREO VERSION

and bass controls. 18 volt d.c.

BALANCED TWIN RIBBON FEEDER 300 ohms. Sp yd.
JACK PLUGS Std. Chrome 20p; 3:5mm Chrome 12p. DI
VALVE HOLD RS, 5p; CERAMICS Bp; CANS Sp.

Tranalstor Superhet, Ferrite aerial. § volt. £4 ' 95
Wil mix Microphone, records, tape and tuner 23 95
BARGAIN 3 WATT AMPLIFIER. 4 Transistor

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
JACK SOCKET Std. open-circuit 14p, closed circult 23p:
SOCKETS Chassls 3-pin 10p; 5-pin 10p. Din SOCKETS lead

@ REVERSIBLE 4 POLE MOTOR

_—

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.

with separate controls Into single output. 8V. 5 95

Push-Pull Ready built, with volume. Treble

OUTLET BOXES, SURFACE 25p.

Chrome Lead-Socket 45p. Phono P|ug| 5p. Phono Socket 5;;‘

3pin 18p; Eln 15p. DIN PLUGS 3-pin 18p; 5-pin 25p.
1,400 r.p.m. Reversible 42 Watt, £1 _95

spindle 1} x ", slze 3;" x3", As

Illustrated. With Cooling Fan. a.c.240V. Post 25p
E.M.I. GRAM MOTOR. £1
120V or 240V a-
2,400 r.p.m. 2 polc 70mA. Size 2] <2; ~ 2¢In. Post 25p.

SPECIAL OFFER

100 ohm 20W Rheostat 24In dism. Ceramic Former, screw
terminals, }in dlam. spindle. 85p, post 25p.

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)

Buses 50, 68, 159. RallSethurst. Tel. 01-684 1665
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MAPLIN ELECTRONIC SUPPLIES

LARG
" SMALL

Model 120
PROJECTS DESERVE A

MENT CASE—4 MODELS

Model 120 all aluminium two part
construction. Top and sides, blue

Centurion

PROFESSIONAL QUALITY 'INSTRU-

ORGAN BUILDERS

MES apnounce the very latest development in organ

circuitry.
THE DMO2

13 Master Frequencies oo ONE tiny circult board.
LOOK AT THESE AMAZING ADVANTAGES
% 13 frequencies from C8 to C9. s Each frequency
digltally derived from a 8INGLE b.f. master oscillator.
% Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. < Relative tuning NEVER
DRIFTS ! y External control allows instant tune-up
to other musiclans. ¢ Outputs will directly drive most
types of dividers including the BAJ110. + And each
output can also be used as a direct tone source. ¢ Vari-
able DEPTH AND RATE tremulant optional extra.
% Gold-plated plug-in edge connexion. s Complete

X SAME
‘DAY
SERSVICE

MAPLIN: Projected site of London’s third
atrport.

P.E. SOUND SYNTHESISER

hammer finish, froot, rear and fibre glass board (including tremulant if required) ONLY

tbhsraeee :&l':ém?:::{i%n mild steel 87in. x 4-8in. % Very low power copsumption. If this project seems expensive YOU HAVEN'T SEEN
Top. base. sides and detachable % EXTREMELY ECONOMICAL | s 8.a.e. please | OUR PRICES !

rear panel. blue hammer. Detachable PRICE. ¥ Ready buiit, tested for full technical | We shall be stocking all the parta for this exclung project,
aluminium front panel finished in and fully guaranteed. details. from the speclal 1.C.’s right down to the nuts, bolts and

white
Dlmennons in inches.

Model 320 14-25. Trade enquiries | Bend s.a.e. now for our detdiled price lists.

Model w " D Price DMO2 (without tremulant) £12 25 welcome. YOU SIMPLY MUST SEE OUR PRICES!
120 8 2t 6 £1-85 | SAJ110 7-stage frequency divider in one 14 pin DIL i
220 8 8 3t £2.85 | Package. Bine or square wave input allows operation | heybourd 49 note C-C £§4-38
2921 8 8 & £2-80 | from almost any type of master oscillator including the | WA 78IS (15V 1-5A) voltuge regulutor £2-30
320 12 8 £5-00 | DMO2 (when 97 notes are available). Square wave | 741C &pin DI Jop
Chassis for model 320 £1.75 extra. outputs may be modified to saw-tooth by the addition | MFC 6040 elecironic attenuator £0-95

ot a few components. BAJ110: 2263 each OR special | SG 3302\ for Ring Modulor £1-69
Pleare send s.a.e. for free illustrated leaflet. ptice for pack of 12: £25-00. 8.a.c. piease for data sheet. | CA 3046 69p

DMO2T (with tremulant) ONLY
$14-25

spacers for mounting the Veroboards.

. The MES 1974
8ub-mliniature h‘\- CATALOGUE
Axial lead electrolytic / ¢ "2 1S STACKED
Mid V Price Mfd V Price j_*, Y vw:‘h ‘Ii_ulen,\ of tempuing

6 ew lines

:-5 ga :; gg 16)33: (WA BRIMMING  — OVER
3395 6 100 '3 'y Mid V Price .55 - [N 7)) Semted ]

i » P r ) and. : it
4763 6p 100 10 8p 470 63 6p ' 4 1 "' \ Rk\,'\ﬁi-}lk\g()L“:‘z‘gl:\“ ro
6840 8p 100 25 6p 470 10 10p | \ AT " IMPRESSE D
6863 6p 100 40 6p 470 25 12p VY wx(h"“ uur‘e POST F’Ri:E
10 25 8 100 6318 470 R / J ordering  system  EXCITED
10 63 6p 150 - A-36p 8 P | DIN PLUGS MAINS RSB § way chassie Std. 4" stereo plug | (| by our HIG VALLE dis
e e a8 b e as 1T opinmaty 8 P60 3 pin 154 socket 52p Plastic 18p count vounchers. 5TAGGERED
15 40 8p 150 u5 6p 68 5 229 3 pin 8p chassis plug with Screened 255 our UNBEATABEFE speed
,1,5 63 6p 150 40 10p 680 40 1op 4 pin, 5 pin A line socket. Per oo Open mono socket of service. Thle the firsi
22 10 ép 1‘:’,0 63 12p 1800 4 2’ (180°), 5 pin B palr P v 5p i 10p; Moulded dep  towwrds  real  Sservice
22 25 p 220 4 6p 1000 10 12| (9400) § pin 10p BA 2190 3 pin 5A P“K plas lcd 99 mono socket }” with NOW'  Send ONLY  28p
22003 JR0p {82 20 MR L ORI CRRL 00016 1 87 chassls plug  17p Flug screeed 85 5 preai contacts for wur baurifuly pro:
33 636p 220 16 8p 1000 25 22p B4 1862 Line socket Chasais socke P 13p: Moulded stereo duced cutalogue
33 16 8p ;‘,20 25 10p 1500 €3 12p | pyN goeyets for above 18p socket 3" with 3
33 40 6p 250 40 12p 1500 10 18p | 5 oy p JACK break contacts 18p; and Ieave the
47 4 Bp 220 63 18p 1500 16 220 | 3 pin, 4 pin, 5 pin McMURDO Std. $” mono plug 3 5mm. plug plastic
& ég gg ggg 13 g: 2200 13'3 égg A (180°), 5 pin B RPB 8 way chassis PRlastic 13p 8p; screened llp: rest to us'

22 o d 1 n ] 7

47 40 6 330 16 10p 3300 63 22p (240°), 6 pin 7 plug 38p Bcreene 7p open socket Bp
47 63 8p 330 63 22p 4700 4 22p

AC127 25 MPF102 dop 18p
GATHERUM PYOEr I -t 4 s
. " i P 2,
PRI 6 etc. butery clip dual min 9p. Rotary miniature carbon track " spindle ADls o 20
PP1. 9 etc buttery clip sepirate per pair 6p- Single gang Lin or Log bClOT 133 s o
Pur crocodile clips 1 ored. | black insulated Bk, 10k, 26k, 50k, 100k, 250k BC10% 10p 8p W
sleeve Tp. 0 A 1 3 1 5 2
Solder Multicore 22 s.w.g 10 metres 20p. 500k, 1M, 2M (and 1k Lin) 12p BCl09 10p 1op ®
Silicone greuse in specinl dispenser 20ml d3p. MCH(’I 10p up Np
Red neon 240V _panel mounting 25p. N Boiid :gv 15: hoos 7;
.I‘.;;mg Cord Strang rayon cored PVC 2Sm BO168 ”: ';:;P o 7ep
ap N . ' BC169¢ 12, P IN300S 8p
Panel fuse holders 20mm 20p: 140 30p. BOI8YL Iz: p LRI 84p
Transtarmers . BC204 14p 10p 1N 007 9p
L7 min. output wtransformer Pri. 1:2kQ | Dual gang 8ingle gang with DP awitch BC209¢ 14p 10p wOus Mp
Sec. 501 200mW 3sp. (8tereo) without 250V 2A Log or Lin 8k to | BD1a1 45p top wOd Hp
Sub-min. Malns Transformer switch Log or Lin 2M as ahove 23p BD132 S4p T4IC d min DIL 38p
6-(-6V 100m \ 95p, 12-0-12V 3maA 95p. 5k to 2M as BD131/2  £1-20 741C T4-pin DIL 45p
Size: Both upproy. 30 X 27 x 25mm above 38p. BF194 15p DIL Sockets Y-pin 20p
Min. Mains I'ranstormer PBESE‘T'S 3 BFY31 16p 14-pin 15p
Size: 46 X 31 X 3Bmm 8ub-miniature §-1'W See our catalogue for vur full range of tranvistora, 74 series

0-12V 250mA. 0-12V 250mA £1-36.
Maius Transforiner MTIAT

Pri 202240V, Sec. 12-15-20-2430 F BT ils

tains Transtarmer MT206AT Lty 30 @

Mail AN by A

P ety eeel 01520\ 1A, | Wirewound 109 1W 3 spindle 10, 50, 100R 34p; 250, 600, 1k, 5k

O-15-200V 1A £3-10,

83p. 10k, 37p.

POTENTIOMETERS

25k

Vert or Horiz
100, 250, 500, 1k,
23k, Bk, 10k, 25k,

40p; 50k 44p.

TRANSISTORS, DIODES & I.C's.

1.C'a hridges, etc

Hook-up wire, 7 strund 0 2mm. PVC covered
tinned copper wire for light general con-
nevions up to 1-4A. 1l colours: black. blue.
brown, green, grey. orange. pink. red. violei.

RESISTORS

SWITCHES

Rotary with adjustable stop 1 poie 2 to 12 way;
3 pole 2 to 4 way:
Mains rotary DPDT 250V

2 pole Tto 6 way
4 pole 2 or 3 way, each 24p.
2A 20p.

white. yellow. {0 metres of uny one colo_ur
|7p.‘P::ck of 11 (1 of each colour) 10m. coils Carbon Film }W 5% 1Q to 1M; 109 1-2M to 10M EI2 1p — A 0 0m
£1-75. Carbon Film §W 5% 1Q to 1002; 109 1-2M to 10M E12 1p Push to make 8like |
Single core screened 6p per melre Carbon Film ¢W 5% 11Q to 910k El2 & E24 1p non-locking Miniature -‘t
Twin individually screened 9p per mcire. | Carbon Film 1W 5% 100} to 10M El12 3p 12p DPDT 8p - a— =]
High quality single screened 5001 100pF per | Metal Oxide §W 2% 104 to 1M E12& K24 4p L 2
metre. ideal for high grade wudio connexions | Wicewound 24W 10% 0-220hms to 0-47ohms E12 10p Sub-miniature toggle DPDT
12p per metre Wirewound 24W 5% lohm to 270chms El2 10p Toggle 250V 1-54 :1'3 e _{‘5'05\_ xs\l“‘jl"' excl.
Malns 3-core sub-minatare 14 tlich PYC | B12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades with ON/OFF ofgle) 230V 34 €1y
covered Stran, MM per Coniucton: | Eog values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 76, 91 and decades plate  25p.
64p per meire
H H Orders and enquiries for catalogues to MAPLIN
Please 2dd 109, | POst and Packing FREE in U.K.| Qrgeresnd enauiries for cataiosues 3, Rayleigh
he final ! gh,
to the final total.  1(10p handling charge on orders under 50p.) | Essex. Tel. Southend-on-Sea 0702 44101
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l_.,L.P. (Electronics) Ltd

SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected in our laboratories, has enabled
us to achieve our latest range of completely integrated devices.

We have now finally reduced the modular audio amplifier to a simple input/output device
requiring only the addition of a basic unstabilized (split line) power supply

The HY50 takes medium power modules to their logical conclusion by incorporating with it a
heatsink, which is designed in special high conductivity alloy sufficient for normal audio use
without additional chassis sinking. All this withouc significantly increasing che size of the
module comparable in size to a packet of “'King-size" upre((es

Consistent with modern thinking a tripie rated output circuit with a load fuse allows for peak
transient response without distortion but ensures the necessary protection.

SPEC.
OUTPUT POWER: 25w RMS, 50W peak music power.
LOAD IMPEDANCE: 4-180 into 80
INPUT SENSITIVITY: 0dB (0-775V RMS).
INPUT IMPEDANCE: 47k Q
TOTAL HARMONIC DISTORTION: Less than 0'1% at 25W cypically 0-05.
SIGNAL/NOISE RATIO: better than 75dB.
FREQUENCY RESPONSE: 10Hz-50kHz 4. 1d8B,
SUPPLY VOLTAGE: 4+ 25V
SIZE: 105 x 50 x 25mm.

Price £5-40 mono £10-80 stereo. Price inclusive of VAT & P. & P,

NEW HY5 PREAMPLIFIER

Unchallenged for two years, the HY5, our unique muitifunction preamplifier/tone hybrid, has been brought into line with the advancements in our power
hybrids.

Like the HY5), the new HY5 has no external components and has been redesigned to run off a split power line with improvements insignal/noise, over-
load capability and reduced distortion. The output has been increased to match the power module (0dB), and share the same power supply.

Overall size i reduced by the use of a new thin film circuitry while the device still retains all the functions of the earlier device.

When combined with the HY50 and power supply only potentiometers are required to complete a simple mono amplifier with input and output facilities
expected to be found on Hi-Fi amplifiers.

The combination of two HY5's two HY50's sharing a common power supply (PSU50) are linked by a balance control toform a complete stereo system.

SPEC.

INPUTS ACTIVE TONE CONTROLS
Magnetic Pick-up 3mV (within I1dB RIAA Treble + 12dB at 10kHz

curvg) . Bass + 12dB at 100Hz
Cenam i uplupkoR i OVERLOAD CAPABILITY
Tl":"::pz;o":‘vo’" 0 (equalization stage) 40dB on most sensitiveinput.
Auxiliary 3-100mV. OUTPUT NOISE LEVEL
Input impedance 47k | kHz (below 10mV magnetic input) 68dB.
DS DISTORTION 0:05% at IkHz.
Tape 100mV SUPPLY VOLTAGE =+ 16-25V.
Main ou(pu{ 0dB (0-775V). SUPPLY CURRENT I5mA.

Price £4-51 mono £9-02 stereo. Price inclusive of VAT & P. & P,

POWER SUPPLY PSU30

The new PSUS0 has a low profile look being only 2{in high and can be used for either mono or
stereo systems.
SPEC.

OQUTPUT VOLTAGE + 25V.
INPUT VOLTAGE 210-240V.
SIZE: L.70 D.90 H.60mm.

Price £5-23. Price inclusive of VAT & P. & P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY-KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.
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Sinclair Project 80
exciting

pul pui-2 out bess
2 red

tape
nght
ieft

scratch

Project 80 tuner Stereo decoder Project 80 Active Filter Unit (AFU)

only 3" deep x 2’* high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and built—iﬂr protection
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hi-fi modules ever made

Typical Project 80 applications

System The Units to use Units cost
Simple battery record playeriZ.-tO £5-45
54p VAT
=
Mains powered record Z.40, P25 £10-43 w i
player £104VAT. ¢¢
30W. RMS continuous 2 < 2.40s, Stereo  £30-83 =
sine wave stereo amp. 80;PZ.6 +£3.08V.AT 0
50W (8 Q) RMS continuous 2 x Z.60s, Stereo  £33-83 \ &
sine wave de luxe stereo amp. 80; PZ.8 £3.38V.AT.
Indoor P.A, Z.60,PZ.8 £14-93 Mount Project 80 on a bookshelf.
f149 VAT a loudspeaker, a lampshade base
a false wall with two Q.16 loud-
Project 80 FM tuner, decoder, and A.F.U. may be added as required speakers ... almost anywhere,
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new thinking in medular hi-fi

Stereo 80 pre-amplifier
and control unit

@ ForP.U,,
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has its own separate tone and volume controls operated by
sliders. enabling 1deal environmental matching to be obtained. A virtual
earth tnput stage forms part of the up-dated circuitry that ensures the
finest possible quality from all signal sources. Generous overload margins
are allowed on all inputs. Clear instructions with template are supplied.
TECHNICAL SPECIFICATIONS

Size — 260 - 50 « 20mm (103 - 2 x 3ins)

Finish — Black with whiteindicators and transparent S'iders

Inputs — Magnetic pick-up 3mV RIAA corrected. Ceramic pick-up 300m\/

Radio 300mV; Tape 30mV

Signal/noise ratio - 60dL

Frequency range — 20Hz to 15KHz — 1dB: 10Hz to 256KHz + 3dB

Power requirements — 20 to 35 voits

Outputs — 100mV + AB monitonng for tape

Controls — Press button for tape radio and P U. Sliders for volume,

bass (- 12dBto - 14dBat100Hz) treble (+ 11dB1to — 12dB at10KHz)

rapr. £11.95 L7
Project 80 FM tuner

and stereo decoder

radio and tape

@® Twin dual varicap tuning: @ On the decoder, solid
4 pole ceramic filter: state stereo indicating
switchable A.F.C. beacon.
Making the Project 80 F.M. tuner and decoder avaiiable separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner is a tnumph of electronic design and assures
excellent performance. The decoder gives a 40dB channel separation with
150mV output per channel. Both units may be used with other than
Project 80 systems.
TECHNICAL SPECIFICATIONS OF TUNER
Size—85 x 50 x 20mm (3} « 2 x Zins)
Tuning range —87-5 to 108 MHz
Detector —1.C. balanced coincidence forgood A.M.rejection
Onel.C. equal to 26 transistors
Distortion — 0-2% at 1KHz for 30% modulation
4 pole ceramic filterin |.F. section
Aerialimpedance — 75 Q2 or 240-300 Q
Sensitivity — 4 mtcrovolts tor 30dB quieting

Output — 300 mV for 30% modulation +£1-18
Power requirements — 23nto 33 volts R.R.P. £11 . 9 5 VAT
DECODER

+0-74
Size ~47 x 50 x 20mm (13 x 2 x 3ins) rrpr. £7.45 e
One 19 transistor |.C.
Guarantee

If, within 3 months of purchasing any product direct from us, you are
dissatisfied with it, your money will be refunded on production of receipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Should any defect arise 1n normal use, we will service it without charge.

For damage arising from mis-use a charge (typically £1-:00) will belmade.

— g | — | | g

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646
Practical Electronics February 1974

Z .40 & Z.60 power amplifiers

totally short-circuit proof

Intended for use in Project 80 installations, these modules readily adapt
to an even wider range of applications. Both incorporate built-in protec-
tion against short arcuiting and nsk of damage from mis-use is greatly
reduced.

ZAQTECHNICAL SPECIFICATIONS

Size - 55 x 80 x 20mm {24 x 3¢ x 3ins) 9 transistors

Input sensitivity — 100mV

Output — 15 watts RMS continuous into 8 2 {35v)

Frequency response — 10Hz — 100KHz + 1dB

Signal/noiseratio — 64dB

Distortion —at 10 watts into 8 Qlessthan 0 1%

Power requirements — 12 to 35 volts

Z.60 TECHNICAL SPECIFICATIONS

Size—55 x 98 x 16mm (2} x 3% x %ins) 12 transistors

Input sensitivity — 100-250mV

Output — 25 watts RMS continuous into 8 Q (45V)

Distortion — typically 0-03%

Frequency response — 10Hz to more than 200KHz + 1dB
Signal/noise ratio — better than 70dB

Built-in protection against transient overload and short circuiting
Load impedance —4 Q min, max safe onopen circuit

ZA0RRP.£5.45 - 054VAT Z.60RRP £6.95 + 069pV.AT.

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
inputs may be fromrecord, radio
or tape. As with Stereo 80,
separate controls appled to
each channel make 1t easier to
obtain tdeal stereo balance.
TECHNICAL SPECIFICATIONS
Size—108 x 50 x 20mm (4% x 2 x 3ins)
Voltage gain — minus 0-2dB
Frequency response — 36Hz to 22KHz controis minimum
Distortion — at 1 KHz —0-03% using 30V supply

HF cut off (scratch) — 22KHz to 5-5KHz, 12dB/oct slope @ For scratch and
L.F. cutoff (rumble) — 28dB at 20Hz 9dB/oct slope rumble control

rer £6.95 T0R% ey
Power supply units
PZ.8

Stabilised. Re-entrant current himit-
ing makes damage from overload or
even direct shorting impossible.
Normal working voltage (adjust-
able) 45V.

R.R.P.£7-98 + 0-79p V.AT.
Without mains transformer

PZ.5 30V unstabilised PZ.6 35V.stabilised
R.R.P.£4-98 + 0-49pV.AT. R.R.P.£7:98 + 0-79p V.A.T.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid . -

for which | enclose Cash/Chequeforf  including V.A.T.
Name
Address
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PRACTICAL PAPERBACKS
FROM

FOULSHAM-TAB

ELECTROVALUE

HANDBOOK OF  SEMI- 4.CHANNEL STEREO FROM
CONDUCTOR CIRCUITS £1-95 | SOURCE TO SOUND, by K
ALL-IN-ONE T.V. ALIGN- Sessions U 4
MENT, by J. Shane .. £1-75 | JAPANESE RADIO,
BASIC ELECTRONIC CIR- RECORD AND TAPE PLAYER
CUITS SIMPLIFIED, by N SCHEMATIC / SERVICING
Hibbs £1.85 | MANUAL, by Homeb L
BASIC ELECTRONIC Davidson £1-90
COURSE, by N. Crowhurst £1-85 | 101 T.V. TROUBLES FROM
FET APPLICATIONS SYMPTOM TO REPAIR, by A
HANDBOOK, by J Eim- Margolis £1-40
binder £1-85 | STEREO/QUAD HI-FI
BASIC ELECTRONIC TEST PRINCIPLES AND PRO-
PROCEDURES, by | M JECTS, by K Sessions £1:35
Gottlieb £1-95 | HOW TO REPAIR MUSICAL
BASIC ELECTRICITY AND INSTRUMENT AMPLIFIERS,
BEGINNING ELECTRONICS, by B. Wels £1-50
by M. Clifford £1-40 | INSTALLING HI-FI  5YS-
HANDBOOK OF i€ CIRCUIT TEMS, by J. Marke!l and J
PROJECTS, by J. Ashe £1-40 | Stanton £1-40
PICTORIAL GUIDE TO TAPE NEW WAYS TO DIAGNOSE
RECORDER REPAIRS, by ELECTRONIC TROUBLES.
F.H. Belt £1-40 | by Jack Darr £1-50
SIMPLIFIED T.V. TROUBLE SERVICING THE SOLID-
. DIAGNOSIS, by Robert L STATE CHASSIS, by H
Gemico euC‘:‘“ \ Goodman £1-85 Davidson £1-40
“’9'“‘5“,“5::"“ MARINE  ELECTRONIC MODEL CAR RACING BY
o cessone® HANDBOOK, by L. G Sands £1-35 | RADIO CONTROL, by G
‘“‘m..na‘\; ::I’r?cslzdrnREE SELECTING AND IMPROV- Siposs £1-40
cquatent® T g ING YOUR HI-FI SYSTEM
Qutine 129" \ 25p REFUND by H. Swearer £1-40
VOUCHER)
FOULSHAM-TAB LTD.
YEOVIL ROAD. SLOUGH.BUCKS.

The best yet!

112 pages (plus covers) and our best yet! Almost all items

SPARKRITE Mk Il

i h inf ion fed f

v Computer. whith enabjes us o Control stock-buying | ELECTRONIC
d d with kabl . Thi

that orders. which we micro-Him for record Keeping are IGNITION KIT

handled with utmost speed and efficiency EV prices
remain keenly competitive and in addition there are dis-
counts as well. to give you further savings.

The refund voucher for 25p which we give with the

catalogue is allowable on orders for £5 or more list value =
and this saves you still more. COMPRISES Everything:
A Ready Drilled Case and Metalwork,
rﬁis is £y s C .4 Cables, Coil Connectors, Silicon
e Grease. Printed Circuit Board, 5-
year guaranteed componentsenda
1 DISCOUNTS nw e full 8-page instruction leaflet.
allowed on all items (except! those shown NETT) as follows 10% on
orders from £5 to £14-99 {list}. 15% on orders for £15 and over (list)
gﬁlLE\l/\l 1(520MI\'A£’LIJ.1E'£§ TgE gNIT CA{}I B% FITT%%TO YOUR CAR IN
USING THE STANDARD IL AND CONTACT
2 WE PAY POSTAGE BREAKER POINTS: TO GIVE YOU
Instant all weather starting. Up to 20% fuel saving. Longer
f’a"e@' Iife1 Higher Itop speed.1 aster accelerati%n Skpark plugs
ast about five times longer. Misfire due to contact breaker, bounce
3 GUARANTEE OF QUAL'TY electronically eliminated. Purer exhaust emission resulting in less
9

All goods are brand-new and sold as being to makers full stated speci- air pollution. Contact breaker burn eliminated
tications and guaranteed accordingly Suitable for all petrol enfgines up to 8 cylinders.
[

GIRO ACCOUNT No. 38/671/4002 ICE ONLY £12-65

ELECTROVALUE

All mail orders and correspondence to head office

on orders within the U K. For mail orders for £2 and under. a handling
charge of 10p is made

Ready Built Unit £14-85. Unit for Motor Cycles with twin coils and
twin C. B. Points £19-80 (prices include VAT and post and packing).
Not avaitable in kit form).

lease state whether positive or negative earth units are required
when ordering.

SEND FOR YOUR UNIT OR FULL BROCHURE NOW

ELECTROVALUE LTD., 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY

TW20 OHB From

Teleph Egham 3603 Tel 264475

HZ:E'S 09":.m2530 p m. daily Saturdays 9a.m.-1pm flex ICE ELECTRONIC SYSTEMS, Dept PE
NORTHERN BRANCH . 144 PARK FARM ROAD, BIRMINGHAM B43 7QH

td., ge Lane, M. M19 1NA
Hours  9a m -5.30 p m daily Saturdays 9am -1 pm. Phone 061-432 4345
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0260V
All Types

SHROUDED TYPE
0'S KVA (2} amp) £10-00
| KVA (Samp) £14:70
2 KVA (10 amp) £28-10
3 KVA (I1Samp) £31-25
4 KVA (20 amp) £72°50
37-S amp £102-50
SO0 amp £122-50
CARRIAGE AND PACKING
EXTRA

RING TRANSFORMERS

Functiono! Versatile Educational
These multi-purpose Auto Transformers,
with large centre aperture, can be used
as a Double wound current Transformer,
Auto Transformer, H.T. or L.T. Trans-
former, by simply hand winding the
required number of turns through the
centre opening. E.g. using the RT.100
VA Model the output couild be wound to give
8Y @ 12}A, 4V @ 25A or 2V @ SOA, etc.

Price
RT. IOOVA 3:18 turns per V.
RT.IKVA |82 turns per V.
RT.2ZKVA {.5 turns per V.
RT.3KVA |5 turns per V.

£3.00. Post 35p.
£8-60, Post SOp.
£14:00, Post 75p.
£19:00. Post £1.

TROBE! STROBE! STROBE'!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state nmmg and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS’ ECONOMY KIT

Speed adjustable | to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6-30, Post 30p.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx. { output of Hy-Lyght. Price £10.50,

Post S0p.

HY-LYGHT STROBE MK 111

For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes. £12, Post 50p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyghe strobe.

@ Variable speed from |-3 flash per sec.

@ Reactor concrol circuit producing an intense
white light. ONLY £20. Post 75p.

ROBUST, FULLY VENTILATED METAL

CASE, For Hy-Lyght Kitincluding reflector £4.75,

Post 25p.

guper Hy-Lyght Kit including reflector £7, Post

Op.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits.
Post 15p.

Price 55p.

VOLTAGE CHANGING TRANSFORMER
M.f.g. to highest W.D. spec. Auto wound, and
tapped 0-130-160-200-250 at least 2kVA. Can also
be used as 230-240V input, 115V out for U.5.A.
equipment, or reverse to obtain 240V from 115V.
The ideal cransformer for making up solid state
constant voltage unit, by use of taps the following
voltages may be obtained 30-40-50-70-90V at
10 amps. Woeight 40!b, length, 260mm, height
190mm, width 230mm. In original maker's wooden
case, £8, Carr. £1.

BLOWER UNIT

200-240 Volt A.C. Precision
German built. Dynamically
balanced, quiet, continuously

rated, reversible motor. Con-
sumption 60mA. Size 120 mm.
dia. x60 mm. deap. Price £3,
Post 30p.

4 BANK 3c/o PUS
BUTTON ASSEMBLY
Black rectangular
S units (min.
Post 15p.

buttons

PARVALUX Type: SDI.
$/B6896/0OJ

230/250V A.C. 50 r.p.m. 7 Ibjin.
Continuously rated.

£6, Post 30p incl. base.

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by
makers. Will control up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. £2-75, Post 25p.

2000 WATT POWER CONTROL
For Power toors. Heating, Sewing Machines, Lighting,
etc. £8-00, Post 27p.

VENNER TIME SWITCH
TYPE MSQP

200/250 Volt 2-ON/2-OFF every 24
hours at any manually pre-set time, 20
amp contacts. Fitted diecast case. Tested
and in perfect condition £4-75,Post 25p.

FOOT SWITCH
Suitable for Motors, Drills,
etc., etc. 5 amp. 25C volc
Price 75p. Post I5p.

UNISELECTOR SWITCHES
N EW 4 Bank 25 Way, ‘,m

24V d.c. operation. £6:90, Pos(i
30p. 6 Bank 25 Way, 24V d.c.
£7-90, Post 30p. 8 Bank 25
Way, 24V d.c. operation.
£9-50. Post 40p.

» {l)\

TRIACS
GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SCI146D
10 amp, 400 PIV, £1, Post Sp. Type SCI46E 10 amp,
500 PIV, £1-30, Post 5p. (Inclusive of data and applica-
tion sheet.) Suitable Diac |8p.

All Mail Orders-—Callers—Ample Parking
Dept. PEII, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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RAINBOW STROBE FOUR LIGHT
CONTROL MODUL

Will operate four of our Hy- Lyght or Super
Hy-Lyght Strobes in either |, 2, 3, 4 sequence;
2 4+ 2; or all together. Thoroughly tested
and reliable. Complete with full con-
nection instructions. Price: £18, Post 50p.
Send 5.A.E. for detaijls.

COLOUR WHEEL PRO]ECTOR
Complete with oil-
filled colour wheel.
100 watt {amp. 200/
240V AC. Features
extremely efficient op-
tical system £18-50,
Post 50
6 INCH (OlOUR WHEEL
As used for Disco
lighting effects, etc. Price £5, Post 30p.
| RP.M. MOTOR
220/240 volt a.c., | r.p.m.synchronous motor.
2 watt. A/clock. Spindle |IOmm long, 3mm dia.
Motor only 20mm deep. Fixing centres 44mm.
Price £1-10, Post 5p. Suitable for above wheel.

BIG BLACK LIGHT

400Watt. Mercury vapour
ulera violet lamp.
Powerful source of wuv.

tnnumerable 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, Post £1.

Spare bulb £7, Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt, Price £5-50. Post 30p. 2ft 20 wate,

£4:25. Post 2Sp. (For use in.stan. bi-pin
fittings.)
MINI. 12in 8 watt, £1.60, Post 15p. ®in 6

watt, £1-30, Post 15p. Complete ballast
unit_and holders for %in and 12in tube,
£8.70. Post 25p. (9in and 12in measures
approx.)

Easy to build. Solid 5tate. Two full octaves
(less sharps and flats). Fitted hardwood case.
Powered by two penlite 14V batteries. Com-
plete set of parts mcludlng speaker, etc.,
together with full instructions and 10 tunes,
Price £3-25, Post 35p.

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 in-
struction leaflet. Some examples of the 50
possible Projects are: Sound Level Meter, 2
Transistor Radio, Amplifier, etc. Price £7-75.
P. & P. 25p.

%\ ELECTRONIC {
ORGAN KIT

All prices are subject to

10% VAT. (10p in the £

To all orders add 10% VAT to total
value of goods including carriage/
packaging,

SERVICE
TRADING CO

Superior Quality Precision Made,

NEW POWER RHEOSTATS

New ceramic construction, vitreous
duty brush assembly, continuously
rated.
10/25/50/100/250/300/500/ 1 k/johm
£1:15, Posc t0p
50 WATT
100 WATT I)S/IO/IS 50/100/250/500/1k/1-5k/2-5k
3:5k/Sk ohm £2:35, Post I5p.
1-9. 14in. dia. brass bush. Ideal for above Rheostats,
22p each

enamel embedded winding, heavy
25 WATT
-I/S/lOIZSISO/IOOIISOISOO/IRII 5k/
ohm £1-60, P
Black Silver, Skirted knob calibrated in Nos,

SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

Col.(1) 2 3 4
Coil ohms 52 50 | oM 0
P
Col. (2) S8 5-9 1 % ¢/o 80p
Working 150 4-9 2¢/o 70p*
d.c. voles 185 8-12 [ 6M 60p
Sl | B R o35 | Em
. - cfo 60
Concraces' [ 355 914 | 4clo 75p°
Col. (4) 410 10-18 | 4clo 70p*
Price 700 16-24 4M 28 60p*
700 16-24 j 4clo 80p*
HD = 700 15-35 2 ¢/o HD | 70p*
Heavy duty 700 6-12 | cjo HD 50p*
700 20-30 | 6 c/o 80p
*Incl. Base |2,500 36-45 6M 60p
,400 30-48 4 clo | 60p
) 5,800 24-26 2¢/o 60p
All prices |9 000 40-70 2 c/o 60p*®
incl. P. & P.| "'yg) 85-110 | 6M 60p

6 VOLT D.C. | make contacts 35p. Post 5p.

6 VOLT D.C. 2 make contacts 75p. Post 5p.

9 VOLT D.C. RELAY

3 ¢/o 5 amp contacts. 70 ohm coit. 75p. Post Sp.
12 VOLT D.C, RELAY

3 ¢cjo 5 amp contacts. 75p. Post Sp.

24 VOLT D.C. 3 ¢/o 75p. Post Sp.

230 VOLT A.C.'DIAMOND H"*
RELAYS (Unused)

Three sets ¢/o contacts rated at 5amps.
PRICE: 55p. Post 5p.

100 VOLT A.C,

2 c/o seated type,
Post |0p

24 VOLT A.C. 3 c/o 55p. Post 5p.

CLARE-ELLIOTT TYPE RP7641 G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.

HEAVY DUTY A.C.SEALED RELAYS
230/240 V. 2 c¢/o. 20 amp contacts. |10
Volt. 2 ¢/o 20 amp contacts. Either type
£1-25. Post 10p.

DRY REED RELAYS

Mfg. by ERG, 12 volt d.c. encapsulated.

Single cfo 65p, post paid. Two ¢/o 85p, post paid.
STC 280 ohm coil 6/12V d.c. 3 make metal shrouded.
60p post paid.

Large range of other types, details on request.

“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSENBLY
Each bank comprises a ¢/o rated at
10 amps 240V. A.C. Black knob | in.
Fixing hole $ in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER

octal base £I.

Micro Switch. 5 amp ¢fo con- =
tacts. M.f.g. bg. Honevwell. -z,
NEW. Twenty for £1:50. Post

10p {(min. 20).

'HONEYWELL’ LEVER OPERATED

MICROSWITCH =
IS amps 250 volt A.C. c¢/con- { it
tacts. In maker's carton. I F
PRICE: 10 for £1:90. Post 15p. m.;\J&

INSULATION TESTERS NEW!

Test to L.LE.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 6lb.
1,000V, 1,000 megohms, £34, Post
60p. 500V, 500 megohms, £28, Post
60p.

BALANCE/LEVEL METERS
100-0-100 Micro Amp. Size l§in+14in+
4in. Price only 70p. Post 5p.

METERS NEW! 24in.  Flush
round. Available in D.C. Amps |, 5, 10,
15, 20 or A.C. Amps |, 5,10, 15,20,
bothtypes £2:00, Post |5p. Voltmeter
0-300V A.C. £2, Post I5p.

Personal collers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576




Practical Electronics 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

SERVICE SHEETS
?rffn'ﬁ!fzf,rs,’"Tﬁﬁlsnefé’émzfé,;”ﬁi‘c’gfa 1%53;331 TECHNICIANS AND ENGINEERS
O orsyennuiries. - Catslogue. 16p. FOR ST. ALBANS AND LUTON
SERVIGE SHEETS, Radio, TV, etc. 8,000 QUALIFIED OR NOT!

HAMILTON RADIO, 47 Bohemia Road, St.
models, Catalogue 15p. 8.A.E. enquiries. ; )
TELRAY, 11 Maudland Bank, Preston. OPPORTUNITIES for challenging work on testing and
BOOKS AND PUBLICATIONS . . - :
—— — E = - ments embracing all frequencies up to u.h.f. in Production,
DIRECT FROM MANUFACTURER—a compre- Service and Calibration departments.
aerials, fixing brackets, chimney lashings,
clamps, masts, amplifiers, cable, etc., for the N i X ) ’
I | i X experience or formal training in electronics and from Ex-
installation hints. Send 3p stamp to . .
CLAYDEW ENTERPRISES (P.E.), 261 Serwces technlclans.
SITUATIONS VACANT backed by valuable fringe benefits. Overtime normally
available.
most instances.
CONDITIONS excellent; free life assurance, pension

Leonards, Sussex. Telephone Hastings 20066.
calibrating valve and solid-state electronic measuring equip-
hensive catalogue of U.H.F. and V.H.F/F.M. o
APPLICATIONS are invited from people of all ages with
D.IY. enthusiast. Complete with useful
Hardness Street, London, SE24. )
HIGHLY COMPETITIVE SALARIES, negotiable and
GENEROUS RE-LOCATION EXPENSES available in
schemes, canteen, social club.

Jobs galore! 144,000 new computer \ R
personnel needed by 1977, With 373 hour, 5-day, Worklng week.

our revolutionary, direct-from- . . .
America, course, you train as a WRITE or phone for application forms quoting reference
Computer Operator in'only 4 weeks! PE742

Pay prospects? £2500+p.a. 9
After training, our exclusive ap-
pointments burecau—one of the

world’s leaders of its kind—intro- MARCONI INSTRUMENTS LTD é

duces you FREE to world-wide
opportunities. Write or ’phone Longacres, St. Albans, Herts

TODAY, without obligation. Tel: St. Albans 59292

London Computer Operators Luton Airport, Luton, Beds |4
Training Centre Tel: Luton 33866
$60, Oxford House s autcn s smano

9.15 Oxford Street, W.1 A GEC-Marconi Electronics Company

Telephone 01-734 2874

r-----------—--
[

We require additional Electronic and plan includes generous life insurance.
Electro-Mechanical Engineers, to be Opportunities aiso exist for more junior
involved in the maintenance of medium to trainees aged 18 and over who should have a
large scale digital computing systems. good standard of education, an aptitude for,

Training programmes will be arranged for and an interest in, mechanics, electronics and
successful applicants, 21 years of age and computers.

over, who have a good technical background Please write quoting Ref PE for an
to ONC/HNC level, City and Guilds or application form to: E. J. Young,
Radio/Radar experience in the Forces. NCR, 1000 North Circuiar Road, London NW27TL

After training, and in appropriate
circumstances, shift allowances wiil

I enhance the competitive basic salary, as will mam I
our twice yearly bonus. A contributory pension Plan your future with
\--------------
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EDUCATIONAL
CITY AND GUILDS EXAMINATIONS

Make sure you succeed with an ICS
home study course for C & G Electrical
Installations, Telecommunications
Technicians and Radio Amateurs. Free
details from: International Corre-
spondence Schools, Dept. 730C, Inter-
text House, London, SW8 4UJ.

COLOUR TV SERVICING

Make the most of the current boom.
Learn the techniques of servicing
Colour and Mono TV sets through new
home study courses, approved by
jeading manufacturers. Also radio and
audio courses. Free details from:
international Correspondence Schools,
Dept. 730C2, Intertext House, London,
SW8 4UJ.

TECHNICAL TRAINING

Get the qualifications you need to
succeed. Home study courses in Elec-
tronics and Electrical Engineering,
Maintenance, Radio, TV, Audio, Com-
puter Engineering and Programmmg
Also self build radio kits. Free details:
International Correspondence Schools,
Dept. 730C3, Intertext House, London,
SW8 4UJ.

FOR SALE

FIBRE OPTICS
Flexible Light Pipe for conveying lights to in-
accessible positions. Fibroflex Type |. Glass
I-t4mm effective dia. PVC sheathed. 44p per
metre. (VAT inc.),P. & P. 10p. Any quantity.

Polariser Sheet up to | sq. ft. max, size, 16ip
per sq. in. (VAT inc.), P. & P, up to 6 in. square
10p; over 6 in, square 30p

Cut down glare

See those nixie tubes

Cross themfor light control

Make your own strain gauge for plastics
and glass

%

Circuit Board Etching Kits. Full instructions.
£1:374 (VAT inc.), P. & P. 20p

Photographic CDS Light Cells—used (thh
part of original circuit free), 33p (VAT inc.),
ost free.

All items are strictly C.W.O,

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD
ST. ALBANS

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

RECEIVERS AND COMPONENTS

PRECISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability. Extremely low
leakage. All 63V d.c. Pius or minus 1% tolerance
0-47uF. 56p; 1-0uF. 68p; 2 2uF 80p; 4 7uF. £1.30;
6-8uF. €1-84; 10uF. £2; 15UF. £2-75. Also avallable
+2% and *5%, ex. stock.

TANTALUM BEAD CAPACITORS: Values available
0-1. 0:22. 0-47. 1 0. 2:2. 4-7. 6-8uF at 15V/25V or
35V: 10uF at 16/20V or 25V. 15uF at 10/16V or 20V,
22uF at 6/10V or 16V. 33uF at 6V or 10V: 47uF at 3V
or 6V, 100uF at 3V. All at 10p each. 10 for 95p; 50 for £4.

TRANSISTORS: BC107. BC108. BC109: All at 9p each.
6 for S1p; 12 for 98p. May be mixed for quantity price
BC182 and BC212 at 10p each. AF178 at 30p each
All brand new and marked. Full spec. devices.

POPULAR DIODES. IN914, 6p each. 8 for 45p; 18 for
80p. IN918, 8p each 6 for 45p; 14 for 90p. IS44, 5p each
11 for 50p; 24 for £1. All brand new and marked.
NEW LOW PRICE—400 mW Zeners. Values available
4-7. 56 6-8 75 82 9-1.10. 11, 12, 13-5 15V,
Tol. =5% at 5mA All new and marked. Price 7p each
6 for 39p; 14 for B4p. Special offer 6 of each voltage
(66 zeners) £3-65.

RESISTORS. Carbon film 5%, ;W at 40°C. W at 70°C
Range from 2-2(1 to 2:2M(1 in E12 series. i.e. 10. 12
15, 18. 22, 27, 33, 39, 47. 56. 68. 82 and their decades.
High stability. low noise. All at 1p each: 8p for 10 of
any one value. 70p for 100 of any one value. Special
pack—10 of each value 2-2(1 to 2- 2M( {730 resistors)

MOV A.C. CAPACITORS: 0-1uF size 1pin x ¢in. 40p
0-25uF (1§in x {in), §5p; 0-47 and 0-5uF {1}in x }ln)
86p; 1-0uF (2in x $in), 85p; 2-0uF (2in x 1in). £1-15.
SILICON PLASTIC RECTIFIERS 1-5A. Brand new
wire-ended DO27. 100PIV at 7p each 4 for ug.
400PIV at 8p each: 4 for 30p; 80OPIV at 11p eacl
4 for 42p.
7p post and packing on all orders below £5.
Export orders—please add cost of air/sea mail.
PLEASE ADD 10% VAT TO ALL ORDERS
Send S.A.E. for lists of other ex-stockitems. L.E.D.'s,
disc capacitors, slectrolytics. etc. Wholesale price lists
available to0 bona fide companies.

MARCO TRADING
Dept. E2, The M-I(In?s Station Road
Tel. Nantwich (Chesh"e) 63291

MORSE MADE EASY!!

FACF NOT FICFTION. If you start RIGHT
you will be reading amateur and commercial Morse

within a month (norinal progrees to be expected).

Using scientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's as easy as

iearning a tune. 13 W.P.M. in 4 weexa guaranteed.

Beginner's Section only £3-30, comvlete course £4-50

P.P.1., etc., plus 10%;.

{Overseas £1 extra) details only, 4p stamp. 01-860 2896
G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

DRY REED INSERTS

Y sty memm e iy, W8
) oy S 77
Overall length -85 {(Body length 1-17).

Diameter 0-14°. Max, ratings 250v D.C. and
S00 mA. Gold clad normally open contacts. 69p
per dozen; £4-12 per 100; £30-25 per 1,000;
€275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD
40/42 Portland Road, Worthing, Snnex 0903 34897

TV LINE OUT-PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe
Road, Richmond, Surrey TW9 2EQ
01-948 3702

CATALOGUE NO. 18, Tlectronic and Mechan-
ical Components and manufacturers’ surplus.

Credit vouchers value 50p. Price 23p, inclu-
ding  post. ARTHUR SALLIS RADIO
CONTROL LTD., 23 Gardner Street, Brighton,
Sussex.

KX2 GLASS FIBRE P.C. KIT

For transistor and integrated circuits (DIL,
TOS5, etc.). Track width and spacmg capabil-
ity down to Imm. Full instructions and all
materials supp|led mcludmg 3 pieces of | ox.
copper board 3”

£1°65 plus TopP. &P,

KELTRONIX LTD.
IS Barra Street, Glasgow G20 0AX

SEEN MY CAT? 5,000 items. Mechanical and
E!ect‘rical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. I’E, New Mills, Stockport.

PRACTICAL ELECTRONICS. (omplete from
No. 1 to date (except November 1972).  Offers:
Sedgefield,

INGHAM, 19 Spring Lane,
Stockton-on-Tees, Teesside.
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RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. 50p bargain
transistor packs, bargain £1 resistor and cap-
acitor packs. UHF-VHF televisions £7.50.
Carr. £1-50. 8 A K. for 3 leaflets. VELCO
Ramsbottom,

ELECTRONICS, Bridge St.,
Bury, Lancs.

TUNBRIDGE WELLS. Components from
Camden Road,

TELESERVICE, 108
TunbridgeWells, Kent. Telephone 31803.

R.T. SERVICES

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Veroboard 6::5 0-1 Matrix, 2 for £I.
4% 4% 0-1 Macrix, 4 for £1. 12x3} 0'15
Matrix, 75p each.

Mullard A.M. Module. I.F. Strip, LP1166,

£1-10 inc. P.P.

FM Tuner with R.F. Stage and A.G.C,,
3 transistors, neg. earth, 2§ X 2x I} in with
circuit, £1-374 inc. P.P.

Crouzet Geared Motors, 30-60 r.p.m.
New, £1-54 inc. P.P.

UHF TV Tuners. Transistorised, £1-65
inc. P.P.

VCRI38 CRT. New, boxed, £3-30 inc. P.P.
Transformers. 7-5V + 7-5V A, 66p inc.
.P. 18-0-18Y, 200mA + 24V, 77p inc. P.P,

9-0-9V, 100mA, 69p inc. P.P. 20V, |A,

88p inc. P.P.

Transformers. 52-0-52V, |A +22-0-22V,

200mA, £2-20 inc. P.P.

P.C. Board. S/S, 5f X 5}in, 10 for 70p
inc. P.P.

Panel with 2 SN7490, 2 SN744| counting
circuit with end connector, £2:20 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2inc.P.P. Size 3" X 2" % 2",
10” Speaker in Cabinet, 3 () with long fead
and jack plug made by Pye. Ex-Govt.,
brand new £5-50 inc. P.P.

Electrolytu: Capacntors, 4,000 MF,50 VW,
44" x 13" 15p. inc. PP,

:;npex Tape 7in. L. P. I ,800ft, £1-60 inc.

LARGE COMPUTER PANELS E42 18 trans, 44p.
E12 44 trans, 33p. E46 16 trans, 44p (post 12p each).
M.C, METERS. THREE ASSORTED :-3in. £1-1§
(27p). & FIGURE RESETTABLE COUNTER
18/22V. works on 12V, £2.20 (20p). SILICON
DIODES 650V 1}A. 10 on taghoard 35p (5p). NEW
800V JA. 6 for 28p (5p). STABILISED MAINS
POWER SUPPLY variable output. 13-26V 4A. d.c.
10x7X7in £8-:50 (60p). COPPER CLAD PAX.
PANELS 5} x34in 6 for 45p c.p. 7! X 9in 25p ¢.p.
6 for £1-25 c.p. 8 X %in 30p c.p. 6 for £1:35 c.p
10 x9in 38p c.p. 6 for £1-45 c.p. WIRE ENDED
NEONS 10 for 50p (8p). Bank of five with 5 x C407
driver trans. 50p (3p). COPPER CLAD FIBRE GLASS
PANELS 15X 3}in or 12 x4}in 80p c.p. FOUR WAY
PIANO KEY SWITCH WITH INTERLOCK 33p (7p)-
SILVER MICA CAPACITORS 100 assorted 55p c.p.
POLYSTYREKRE CAPACITORS 100 assorted 75p c.p.
Your choice 2p each.

71b ASSORTED COMPONENTS £1-65 c.p.

2Ib ASSORTED COMPUTER PANELS £1-65 c.p.
List of computer panels, etc.10p stamps, refunded on

purchase.
J.W.B. RADIO
2 BARNFIELD CRESCENT
SALE, CHESHIRE M33 INL
Postage in brackets. Mail order only

BRAND NEW COMPONENTS by return
Electrolytics 16V, 25V, 50V-—~0-47, 1, 2:2, 4-7
10 mF, 4p; 22, 47, 4%p (50V, 8p); 100, 53p
(50V, 7p); 220, 6p (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22/35V, 0-47/
35V, 1/35V, 2-2/35V, 4-7/35V, 10/16V, 8p.
Mylar Filn 100V—0-001, 0-002, 0-0053, 0-01,
0-02, 2p; 0-04, 0-05, 3p; 0-068, 0-1, 33p. Poly-
styrene 63V K12 series 10-1,000pF, 2p; 1,200-
10,000pF, 3p. Miniature highstab resistors,
%, E12 series—Carbon Film W, 1Q-10MQ
(109, over 1 M(). Metal Film W, 100-
2:2MQ and 1W, 27Q-10MQ all 3p each.
Postage 8p. The C.R. SUPPLY C(O., 127
Chesterfield Road, Sheflield, $3 ORN.

COMPONENTS GALORE, Pack of 500 mixed
components. Manufacturers’ surplus plus once
usedd. Pack includes resistors, carbon and
W.W., capacitors various, transistors, diodes,
trimmers, potentiometers, etc. Send £1 + 10p
P.& P C.W.0. to: CALEDONIAN COMPO-
NENTS, Strathore Road, Thornton, Iife. -

100 RESISTORS (mixed), our choice, 40p; 50
Hi-stab resistors, our choice, 30p: 50 resistors
2W and above, our choice, 40p; 100 capacitors
(mixed), our choice, 40p; 450 pl® Trimmer
capacitors, 10p; 20 mixed valve bases, our
choice, 35p: 10 B9A (Paxolin) valve bases, 40p,
10 mixed Pre- sets, our choice, 30p: 500K dual |
gang pots with DI switeh, 20p dual Loncentru.
pots 500K/10K log with DP s“mh 25p; 10
mixed pots, our choice, 40p. l’ObtdLL and
packing 15p per item. }.3 or over post free,
S.AK. forlist. GRC, 82 High Street, Winsfory,
Cheshire.
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— DESOLDERWICK— DRF RANG

SOLDER-ABSORBING WICK N
Approx. | ¢m. completely ‘desolders a P.C.B- l I k
joint, Use wuth any 20-40W soldering iron®
30cm. Pack 26p inc. P. & P., etc. Multipack-
Four lengths of wick in various widths, 80p inc-

P.& P, etc.
ORIENTATION LIMITED
Coverack, Cornwall

»wo» TREASURE TRACER
8 MK 111 wets Locator

MULTIMETER AC-DC Type U-437

10kOhms{V 2:5% Precision
A-DC 0-1-1A -5 Ranges & Varican t
V-DC/AC 2:5to 1000 V - 6 Ranges Buc.n uning
Chms-100to 1 MegOhm - 4 Ranges W Britain s best selling matal locator kit
Frequency: 45-40kHz - 2 Ranges W Welghs only 2201

AUT SUSPENSIONS B Speaker and sarphons operation
MOVEMENT B Knocks down to only 17in
Complete with steel case B Prebuilt search coll assembly

L . W Five tranmistor circuit
Dimensions without case: - Yhovnugnly professional finish

212x18x
A 7emm £4. 9 5 only need soldering iron screwdriver
§

, MAINS UNIT FOR
TRANSISTOR RADIO ONLY

For single outputs, 6v, 9v, £2.20
For two separate outputs, 6v + 6v.,
9v + 9v, £2.75. P. & P. 20p per unit.
{Please stote outputs reqd.).

All units are completely isolated from mains by
double wound transformer ¢ ensuring 100%,
salety ALL PRICES INCLUDE VAT,

ullimelr type U4324

R.C.S. Products (Radio) Ltd. (D . P.E,
36 Raymond Av-r(lu- South \N(oo. ford, L : 2(5(33633{& SGRIZ?]Z%? £13 75
London EI8 2HG. V-DC 0-6-1200 V - 8 Ranges
V-AC 3-900 V - 8 Ranges. MINIKITS ELECTRONICS, 35g LANGLEY DRIVE,
5 N-CHANNEL FETs. Type 3319E (2N3319) Frequency: 45 to 20kHz-2 Ranges. WANSTEAD, LONDON E11 2LN (Mail Order only)
for £1 (inc. VAT). Full spec. transistors com- Resistance: 500 Ohm to 5 MOhm-
plete with circuit details for building volt- 5;;"995-5’3;““9';—10 '205';12‘35
meter, timer, ohmmeter, etc. For complete =CALEIE 550 (ESIEES) 5%
list of FETs and other transistors available Dimensions: 167 x 98 x 63 mm Mm
send 10p P.0. REDHAWK SALES LTD., ony £8 Kits are now available with compre-
15 -l\'!ﬂt(i)()lll Road, Gerrards Cross, Bucks. Mail fougirdTisgglLﬁﬂﬂ R IP?E hensive construction manual (also
Order Only. ields - anges: Plus F '
¢ r¢ 3 2 Tot ot secesaaries for avallabrlve sgparately at 764p)
measurements_of 500A-AC SEND 5” » 7" S.A.E. FOR DETAILS TO:
LADDERS 1°gocAt/‘?(f‘2oo1(':e"‘,&’;’;‘:ﬁ; CROFTON ELECTRONICS
o " - n . .
fields up to 15 KGauss- 15/17 Cambridge Road, Kingston-

Phase indicator- EHT 25kV
Electronic Volt Ghm- meter

LADDERS," Special Offer” Unvarnished Triples,
oft 7in closed—24ft Tin extended. £18-70

on-Thames, Surrey KT1 3NG

delivered. HOME SALES LADDER CENTRE p—— firansistonD e e ste ety
o g 0 Dimensions: 128 x 95 x 32 mm-
(PEL2), Haldane (North), Halesfield (1), 300 grams 20kOhm{V A
Telford, shmpshiro. Tel. 0952 536644, 1% DC Ask for free catalogue. £18.50 ENAMELLED COPPER WIRE
Add 10% VAT to all items +35p P&P S.W.G. 11b Reel /b Reel
MISCELLANEOUS ELECTRONIC BROKERS LTD. (28} T a5
— = = = == 43-53 Pancras Road London NW1 20B. Tel 837 7781 20-24 £1-30 75p
- 4| x i £
BA NUTS PER 100 35-40 A H14
LTS AND Size Nuts Bolts Wrs - 5 Please add 109 to all above prices to cover VAT
WASHERS (23 ‘563: ;;; gg: ‘"b'e optle supplie's The above prices cover P. & P. in U,K. Supplied by
Al d | h
bone omares™ |4 mp  ap  p LOW COST_LED—MLED 500, MV 54 INDUSTRIAL SUPPLIES
proof washers ] 29p 35p 18p MLED 500 is in TO92 case, for PC board mount~ 102 Parrswood Rd., Withington, Manchester 20
ing MV i? is T size, 2mm, miniature. Both Telephone No. 061-224 3553
emit visible red I:ght Curren( requirement
'?El‘;:‘ING RASIENERS g‘%"‘“&ns o 20mA, 1500 resistors available for 5V d.c. N
gcn'sws o of - e (TTLoperation. . PHOTO eLA_]s%I FIBRE P.G.I BOARD—large supplies
ox Of g— .
o e ‘(:(:o:le DARLINGTON AMPLIFIER ;val ) 3e. fin sl(lilg elsrltdfed one ounce copper,
Assrt 51p 44p Economical, high sensitivity, TO92, LIGHT P per 3 8q in (under 1ft); 75p per 8q ft (over
DETECTOR : g 1ft). yin double sided one ounce copper, 1p per
Sin SIDE CUTTERS sin PLIERS | 2 5 10 25 aq in (under 1ft); £1 per sq ft (over 1ft).
@7 MLEDS00 22p 44p £1-10 £220 £3-74 Please add 10p per sq ft postage and packing.
59 S Insuiates 59 ?15‘3%4 12p 44p £1-10  £2:09 i} '5: We can cut to your size at 1p per cut. SOLID
. — 7 = o STATE LIGHTING, The Firs, Smallworth
Handl H : b . . T [ :
P banctes andles P N s R D Lane, Garboldisham, Diss, Norfolk.
R R e o LFANSMITTER RECEIVER PAIR
z for burgular alarm, remote control, HARDWARE —Sheet & ini
SILHILL PRODUCTS novelties. Great value at £3.85 per trans/ individual sizess(?rps:’t;::lzrd ?}ggf(s 1311'[111111:(;“?(;
e r b . ' A
Dept PEJ'mMraevly Sz‘;?f:bgegémg"am B12 RJ ""..':ﬁcp;"'n_NEUTRA'- CIRCULAR spec.  Screws, nuts, washers, etc., Fascia
LARISER panels in aluminium individual requirements.
Reduce glare on crt’s, meters, displays, panels. Printed circuit boards, one-off or small runs.
50mm x 50mm (2in), 669. 75mm x TSmm, Printed circuit drafting tapes, ete., 7p for list.
ERZUASOmmpRISImay € 4407 RAMAR CONSTRUCTOR SERVICES, -20
C OFON I6IH4 FILAMENT A - . v 2
LIGHT CONDUIT Shelbourne Road, Stratford-on-Avon,
» 1-Bmm active dia., 3:3mm o/d. Simply cut to . Warwks., (V37 9JP,
length and conduct light where required. For
fhsplays. lmzern:l l{l‘ujrnlnatlon,za.llt;ple point , . .
unless you can resist the temptation I:g::mx metre, 2; 2m, £ m, £5.50; !#g?;.ro;\ aD\ot I;yedlcszlog tC_halrté' 49p£ SEV
. jon- % FPi0 PLASTIC OPTICAL MONO- S AL b SIS Seianleh Sl
to get these super ‘attention-getters’: FIBRE, lrm DIAM UFO Map, 42p. Daily }llght l’attern, 42p.
. R . Single strand unjacketed light de. simple t Transistor Optical Circuit, Optical/
*.POCKET SIZED MAX.' VOLT Big ',"g 5 m: tres, n{lado; IOmI, £|5|3; 25m, cMs‘i Radiation Detector Circuit, Mp Ilcmdetector
+ inch Spark Generator (instant 15,000 5
f 5 FPIO (0 Smm) lnd FP60 (1- Smm) also available. Circuits, with Memory, LSI 78p. R. & E,,
volts!) Ready-made, needs no batteries. LS FOR DECORATIVE Highlands, Needh, Suffolk
Carry it around anywhere. Only weighs Dls LAYS tghlands, ~Needham, Suftolk.
about 3 oz (85g). Send £1-35 for your 7,000 fibres, professionally finished, beautiful,
Maxi-volt no(w!g) Y Add lamp, stand, cover to make a Fibre Optic CLEARING LABORATORY, scopes, V.T.V.M's,
Lamp. Eye catchmz in  boardroom, hall or V.0.M's, H.S. recorders, transcnpuon turn-
% UNIQUE TRANSMITTER/RE- f;‘wef £11.00 each ! P. & P., VAT. C.W.0. tables, electronic testmeters, calibration units,
CEIVER KIT. No licence examinations il prices showa include Y Wb P.8.U.'s, pulse generators, D.C. null-
please. For full miormanon on our complete ’
or tests required to operate this transis- range, send 9in x 6in S.A potentiometers, bridges, spectrum analysers,
torised equipment. Easy to build. Get FIBRE OPTIC SUPPLIERS (PE) voltage regulators, sig-gens, M C relays,
transmitting. Send £5:90 for yours now! P.O. Box 702 London W10 6SL components, etc. Lower Beeding 236.
PSYCHEDELIC MINI-STROBE KIT.
:ﬁ\ke a pocket-sized lightning storm to METFR REPAIRB.‘ Anuueters. \_'oltmeters,
Disco's and Parties. *“BRAIN-FREEZE" A.L.S. PRESENTS OUR vlv‘Illltli-_I.mngo meters, etc., also Lmenr‘scgle
'EM with vari-speed stop-motion flashes. E.C. 100 Watt Hi-Fi Amplifier Lransistorised Ohmmeters for sale.  METER

ready drilled P.CB. with full instructions REPATRS, 39 Chesholm Rd., London N16 0DS,

only €2 plus 10p post. .

Includes super case, too. Send £2°20 now!

(All prices include VAT, packing & postage) HOLIDAY FOR BOYS8. 14/16 years, August
1974. Tuition and practical work in elec-
N . N tronics, radio production and tape recording,
See our main advert in ‘TELEVISION engineering  (Karting) and  photography.

or send S.A.E. for details. lileven days in Norfolk, £17-80. Write for

We also supply:

Send remittance to: Servica Sheets, Manuals, Books, etc.

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh

.M-F.>

Ewell, Surrey (Mail order only) free brochure: INTER-SCHOOL CHRISTIAN
Or for more detajls, send 15p for lists, plus 10 DRYDEN CHAMBERS, |19 OXFORD ST., FELLOWSHID, ¢/o 1 Hubbard Road, London,
free design project sheet LONDON WIR LPA (B) RE27 9PJ.
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RAYMER ELECTRONICS
RE 500 MICROCHIP I.C.

Advanced integrated Hi-Fi Amplifier only requires connection 5 watts RMS

to mains speaker and input. A general purpose Audio i.c. for the
Speclfications load imp 4-16 ohm. constructor capable of 5 watts AMS
Output' 5 watts. QO/P at less than 1% total distortion,
Frequency response 20 Hz to 35kHz +3dB forms an ideal basis for an excellent

Total distortion less than 1%. I/P Imp Hi-Fi system
100k ohm Nom. £8-30. Post free Free Data |.C. £1-50. ']
Size 140 x B0 x 45mm Data, Printed Circuit Board. 75p.

Post paid

COMPLETE QUADRAPHONIC
AMPLIFIER KIT: RE 4K

A Hi-Fi kit comprising CBS SQ decoder. preamplifier and four channel main ampiifier. All modutes built and
tested
Specifications

Similar to the Quadrix system (see below) but with four channel main amplifier giving 40 watts total peak (Power Amp oniy shown -
power _ £39:00. Post free
This is an opportunity to experience quadraphonic sound at the very mintmum of cost Power Supply Extra (RE 35 psu)

> Pl

RE QUADRIX

This is a high quality CBS specification SQ decoder with Hi-Fi stereo amplifier. Designed to allow the conversion of any
stereo system to-full quadraphonic performance with minimum cost. Extraordinary new presence and reality of sound
More than 20 Watts total peak power.

Specifications

Dcc.:odor Amplifier
I/P impedance 40k Power O'P 5W RMS per channel (simultaneously)
O/P impedance <3000 Distortlon at full O/P less than 1%
Nominal I/P 100mV RMS Sensitivity for fuii O:P 100mV
Front separation <60dB Actlve tone control Bass + 10bB. Treble + 12dB at 100Hz-10kHz
Rear separation  <20dB Load impedance 8-16 ohms
s ecial oﬂer $Q records (full quadr sound) direct. NAME

p Comprehensive list free on request. ADDRESS

PLEASE SEND

GUARANTEE
ALL PRODUCTS ARE GUARANTEED AGAINST FAILURE FOR A PERIOD OF 12 MONTHS ARl e ey
AND WILL BE SERVICED FREE OF CHARGE IF PURCHASED DIRECT AND REFUNDED Stanley Road, Cambridge CBS 8LB, England. PLEASE ADD
TO US FOR REPAIR (0223) 14. Reg. No. 1021205 10% FOR V.AT

P.E. SOUND SYNTHESISER

Mullard Components

Complete kits or individual components. Full building instructions, circuits, etc. for this
CARBON FILM RESISTORS B z“;t;ng project, ﬂ.sgo.
High stability, very low noise. EI2 741C mini DIL 37p; 748CS mini DIL 48p. Potentiometers
series 4R7-1M. Prices are per ohmic 4-Quadrant Multipliers Min. Moulded Carbon. Lin. Tracks:
value. lgnore fractions. SG3402N £1.74; SG3402T £1-74; SG1495D £2.90. S5kQ; I0kQ; 25kQ; 50kQ; 100kQ, IMQ 18p;
| 100 1.000+ Electronic Attenuator Log. Tracks. 10kQ 18p.
d MFC6040 £1. Ganged
0-33W 59% 0-7p 07p 0-6p Noise Diodes 5k log; 10kQ; 100k lin. 64p.
Z1}) 50p; ZIM Wideband £1-20. Carbon Presets. Horiz. Type.
Zener Diodes BZY88 series 10kQ ; 47k Q; 100k ; 470kﬂ 10p.
POLYESTER CAPACITORS S-IJIV; 73.~6V; 39V, 51V, 68V; 7-5V; 11V, 12V, Cermet PLesets Horiz. r N
All at 22p each. 100; 500; 1k ; 10k ; 50k(1. 00k 35p.
€280 series. 250V PC mounting: 0-01, Yoltage Regulators 15 Turn Cermet Trimmers
0015, 0:022, 2p; 0:033, 0-047, 0-0¢8, MVR15-15V 450mA—TO3 £1.80. 10k £1:20.
ol Jp 0 I5 0-22, 4p; ‘0 33, Sp 0-47, 1AT23 (Equiv.) adjustable B-37V-TO5 outline | Semi-precision Wirewound Pot.
ép; 0-68, 8p; 1-0, 10p; 15, 14p; 2.2, £1.80. LATBI5—15V-TO66 outline £2:20. 1kQ 52p.
16p. Bridge Rectifiers Precision 10 Turn Miniature
Rec. 4la, 100 PIV 2:2A £1-20. 10kf2 (Spectrol) 23mm dia. 19mm £3; 1kQ
Rec. 70, 400 PIV 800 mA 40p. ML3046P 75p. (R.5.) I3mm dia 40mm £3, 5 e
B i Transistors/Diodes 10 Turn Counting Dial (Ampheno 0
All prices include VAT.  Please add 8p BCI84; BCI82; BC2I3 all ac 9p each. Rotary Switches
postage and .packlng on. orders below BC209C npn 150mW 9p; BC204 pnp 150mW 9p; 2P 6W; 3P 4W ; 4P 3W; 6P 2W 37p.
£2. Fast service, Cash with order only. ACI76 npn Ger 24p; 2N2219 npn BOOmW 22p; | Min. push to make buttons 30p.
Send 5p stamp for our comprehensive 2N2905 pnp BOOMW 27p; 2N3819 fe.t. 46p; | Sub-miniature toggles
catalogue IN914 5p; 15150 12p; IGP7 10p. S.PS.T.75p; D.P.D.T. £I.
) Hook-up Wire Stripboards. Cu. strips drilled 0-1” crs. 115x34
Im each, 20 diff. colours 60p. ways. 95p.
Slm each, 36'dvﬂ colours £1-07, Hutchinsogngngs Control. ;" epoxy glass,
upplled in longer lengths by request. roller tinne: 0 [-B
c‘ N' STEVENSON Screened Cable. Low noise 7/.02 Cap.92pF/m. Resistors
. Nom. imp. 50 ohm. | Sp/metre. 2%, metal oxide Mullard/Electrosil 16p for 5.
304 Avery Hill Road Lacing Cord 5%, carbon film Mullard/Erie 9p for 5.
Rayon core'd b'ljck p.v.C. 2p/mL. Capacitors 4 G o . o
McMurdo’s, New stocks—Low prices Tantalum bpead. Silver ica, Polyester, Polysty-
London SE9 2JN 8 pole plug RP8 30p; 8 pole skt. RSB 48p. rene, Ceramic, Electrolytic.
2mm plugs/skts. 7-5p/35p for 5. 4ip stamp brings latest lists,
Black, blue, red, green, yellow, white. .
Mains Transformers .
Miniature Type Simply send exact
Secs. 012V, 0-12V @ 3VA each £1-38. details of name and
K Secs. 0-20V, 0-20V @ 3VA each £1.38. number copied from
Please mention Regulator Type 634 the face of ‘your
Sec. 17-5V @ |-6A £1-15, Access Card and
MTi02 AT (Douglas) leave the rest to us.
PRACTICAL Sec. 0-19, 25, 33, 40, 50 7 500mA £2:35.

< No. oTs
ELECTRONICS EATON AUDI ';.SN%?.N“(‘;‘.’,SSTP.?‘.E 3B

when replying to TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed P.O. payable to Eaton Audio. Minimum
order £2.
ADVERT'SEMENTS Where P. & P. charges are not shown please add i0p in the £1 to orders under £5. Orders over £5 will
\ be sent free of P. & P. All prices subject to V.A.T. _/
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P.E. RONDO

FULL SPECIFICATION KITS

EDGE CONNECTOR £1. Post Free + 10p VAT
* QUAD SEL. SWITCH £1-30. Post Free + 13p VAT
* CBS-SQ MATRIX DECODER £8. Post Free + 80p
AT.

READY BUILT £11. Post Free + £1 10 VAT

* ;REQAMP BOARD, COMPLETE £3. Post Free -
4]

* MASTER VOL/TONE/BAL. BD. £8-50. Post Free +
85p VAT

* POWER AMP BOARD HEATSINK. Two reqd for
Rondo £7-50. Post Free + 75p VAT

* POWER SUPPLY BOARD £5, Post Free + 50p VAT

* MAIN SMOOTHING CAPS £1-50 per pair Post Free
- 15p VAT

vAATINS TRANSFORMER £8-25. Post Free + 62p

PUNCHED CHASSIS £3-25. Post Free + 32p VAT
* RONDO CASE £1-75. PostFree + 17p VAT

* HARDWARE PACK £2. Post Free + 20p VAT
CONTROL SECTION FASCIA £3-50. Post Free
- 35p VAT

.

STEREO DECODER KIT £3-98. Post Free + 3%

* STEREO DECODER BUILT AND TESTED £4-98.
Post Free -~ 43p V

* GOLDRING G101/2 TURNTABLE Less Cartridge
£23-90. Post Free + £2 39 VAT

* DEUTSCHE ELAC CAﬂTﬂIDOE STS 144/17 £8-90.
Post Free + 63p VA

* READY BUILT LOUDSPEAKERS (Teak or white
venesr) per pair £42. Post £2 + £4 40 VAT

Ll CONPLETE SPEAKER KIT WITH DRIVE UNITS
CROSS OVER, WADDING, ETC. (Four reqd for
Rondo) £18- 50 each POBISOD + £1 80 VAT

* COMPLETE SPEAKER KIT WITH DRIVE UNITS
CROSS OVER, WADDING, ETC. per pair £35-50.
Post £1 - £3 65 VAT

* COMPLETE SPEAKER KIT WITH DRIVE UNITS

CROSS OVER, WADDING, ETC. per four £82. Post
€2+ 16 0V

* BASS DﬂIVE UNITS (2 per cabinet) £3-95 each
PostFree + 39p VA

* TWEETERS (2 per cabinet) £1-20 each Post Free
+ 12p VAT

* CROS8S OVER UNIT (1 per cabinet) £2-50 each
PostFree « 25p VAT

* WRAP ROUND CABINET (Teak or white veneer)

£9-50 each. Post 50p + £1 VAT

ANCILLARY KITS LIST NOW AVAILABLE

STUDIO ELECTRONICS

P.0. BOX No. 18. HARLOW, ESSEX CM18 6SH

Telephone: Harlow (0279) 25457

ORDER—PLEASE SEND
EDGE CONNECTOR ¢
QUAD SEL_SWITCH
CBS-SQ DEC
CBS-SQ DEC BUILT
PRE-AMP
MASTER vOL
POWER AMPS
POWER SUPPLY
CAPACITORS
THANSFSORMER

CHASS

RAONDO CASE

HARDWARE

CONTROL FASCIA

STEREQ DECODER KIT

STEREQ DECODER Buiit

BUILT SPEAKER Teak ( )

BUILT SPEAKER White ( )

BASS DRIVE UNITS ( )

TWEETERS { )

CROSS OVER KIT { )

SREAKER CABINET KIT White ( )
SPEAKER CABINET KIT Teak ( )
COMPLETE SPEAKER KIT White ( )
COMPLETE SPEAKER KIT Teak ( )
GOLDRING G101 TURNTABLE Less cart
ELAC 144 CARTRIDGE

Please insert quantity in open brackets

ENCLOSED ¢ CHEQUE/P.O.
| NamE
ADDRESS

| Co
- - =
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A DEXTER

DIMMASWITCH

AELOWS COMPLETE

g N

%\hy,}

LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simpiy replaces the normal
light switch. It is available as a complete “ready
to install” unit or “simple to assemble” kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppfes-

sion.

600 watt £3.52 Kit form £2.97

300 watt £2.97  Kit form £2.42

All plus 12p post and packing

Prices include VAT. Please send c.w.0.10:

DEXTER & COMPANY
1 ULVER HOUS

AS SUPPLIED
T0 K. GOYERWMENT
DEPARTMENTS, HOSPITALS,
LOCAL AUTHORITIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 ETe

Hi-FI YEAR BOOK
1974

by Colin Sproxton Price £1-75

R.S.G.B. AMATEUR RADIO CALL BOOK
by R.S.G.B. Price 75p.

FET APPLICATIONS HANDBOOK by
). Eimbinder. Price £2,

IMPROVING YOUR HI-Fl by John Earl.
Price £3-20,

HOW TO SOLVE SOLID-STATE
CIRCWUIT TROUBLES by W. Lemons.
Price £1-90.

SOLID STATE HOBBY CIRCUITS
MANUAL by R.C.A. Price £1-20.

UNDERSTANDING SOLID STATE
ELECTRONICS by Texas Instruments.
Price £1-40,

THE HOUSEHOLDER'S ELECTRICAL
GUIDE by G. Burdett. Price £1:10,

TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price £1-95,

HOW TO BUILD SOLID
AUDIO CIRCUITS by
Price £1.-90.

THE RADIO AMATEUR'S
MANUAL by A.R.R.L. Price £1-75.

BASIC TELEVISION IN THREE PARTS
by Common Core. Price £3.75,

* ALL PRICES INCLUDE POSTAGE ™

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

i9-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

STATE
Horowitz.

VHF

PARTRIDGE MAINS ISOLATION TRANSFORMER,

Pri: 105-250V, 5V steps, Sec: 240V, 13 amps.
#8186, carr. pack. £1-50.
PARMEKO MAINS TRANSFORMER isolated

windings. Pri: 200-250V. Sec: 90-120V at 4-5 amp.,
24, carr. pack. 75p.

GARDNER'S POTTED TRANSFORMER, 0-250V.
Pri. 200-250V. Sec. Input: 18V 500m/n, 50V
150m/a, 6V 250m/a output. 8ize: 3in x 2}in x
2%in, 21, p.p. 28p. Ex equip. tested.

RIPLEY MAINS TRANSFORMER, Pri: 110V-240V,
Bec: 12:3V: 0:12:5V 750m/A 7V:0:7 V1A, 21,
p-p- 26p.

MAINS TRANSFORMER, Pri: 100-250V, Sec:
292:0:22 200m/A. 22:0:22 100m/A 0:24V ‘20m/A
80p, p.p. 25p.

MAINS TRANSFORMER, Pri: 230V, Sec: 14V,
120 amps. £15, p.p. £1-50.

MAINS TRANSFORHER, Pri:  100-240V  a.c.
36-5-0-36-5V, 27 m/A, 0-21-5, 260 m/A, §0p, p.p. 25p.
TRANBISTOR OUTPUT TRANSFORMER, Ratio
8:1, 120mH. Centre tap 2 watts. output, 20p,
p.p. 8p.

SMOOTHING CHOKE, 11MH, 13#in x 14in X 1{in,
20p, p.p. 8p.

FINKED ALUMINIUM HEATSINK, 4}in x 6in x
lin, 2 X 2N3055, £1, p.p. 13p.

GOODMANS 8in SPEAKERS 30 £1-50, p.p. 28p.
FINNED ALUMINIUM HEATSINK. 9in x 8in X
1¢in. In C.: 4 x 2N3055, £2, p.p. 29p.

GARRARD MAG, TAPE DECKS: 1jip.s., 80V,
solenoid operated brakes, etc. Mains voltage
motora £7-50 each, p.p. 60p.

MOTEK 3 speed tape deck (ljin x 3iin X Hm)
reel to reel 7in mains operated, £7.80, p.p. 63p

10 REED SWITCHES operated by push buttons
and magnets, 50p, p.p. 25p.

COMPONENT PAKEL, 6 scr's (300V, 1-:6A) 6 cond.,
12 resistors, 6 diodes, 45p, p.p. 8p.

COMPONENT PANEL, 6 s'crs (200 4 amps), 6
condensers, 12 resistors, 30p, p.p. 8p.

COMPONENT PANEL (8 ICs FIH131) (1-CA300),
1 crystal 7-68kHz + various other components,
£1, p.p- 8p.

COMPONENT PANEL, 2 X 500mF 50V, 3 x 100mF
25V, cap. 1 x 2N2612, 2 x 2N404, 3 diodes plus
varloul other components, 10p, p.p. Qp
COMPONENT PANEL, 24 0A81 diodes, 10p, p.p- 6p.
VEEDER ROOT ELECTRICAL IMPULSE COUNTER
NON-RESETTABLE, A.C. 200-250V, £1-10, p.p. 13p.
GEC MAINS CIRCUIT BREAKERS, 2 amp or 5
amp, 21 each, p.p. 14p.

LEVER ACTION P.O. 1000 TYPE SWITCHES

Lock 4-pole changeover, 15p, p.p. 4p. Ex equip.
Lock 2-pole changeover, 10p, p.p. 4p. Ex equip.
MULLARD & MALLORY SCREW TERMINAL
cAPAcn‘ons 4,500uF 64V, 7,100uF 40V, 50p each.
20,000 30V 5,000 25V, 35,000 15V, 30p each,
p-p- 21p.

MULLARD FULLWAVE RECTIFIERS

6-48V, 156 amp, 76p, p.p. 10p

BELLING LEE 13 amp in-line rubber covered
interference suppressor, 25p, p.p. 8p.

RUBBER 3 PIN 5§ AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. 5p.

SOLENOIDS 12 VOLT PULL ACTION

2in x lin % lin, 40p, p.p. 8p.

SOLENOIDS 12-24V d.c. pull action 13in x 1{in X
1tin, 40p, p.p. Op.

SOLENOIDS 240V a.c. pull action 2}in x 1fin x
14in, 50p, p.p- 9p.

SANGAMO WESTON TIME LAPSED METER
Mains operated. 1}in x 1}in x 2in, £1.80 p.p. 7p.
SCR WITH HEAT SINK (600V 15 amp), 50p, p.p. 5p.
OMRON MK2 MIDGET POWER RELAY, 12V d.c.
Double pole changeover. New, 70p, p.p- op.

8TC VARLEY, wmiiniature relays 7000, 17-5-37V,
perspex cover, 4 pole changeover, 40p, p.p. 5p.
POTTER BRUMPFIELD 12V d.c. 3 pole changeover
with base, contacts rated 7A d.c., £1, p.p. 10p.
I.T.T. LOW PROFILE RELAYS. 4 pole c/overs.
5000 12-18V, 75p, p.p
MAINS RELAYS, 200-230V a.c. @ makes. Heavy
duty contacts, 50p, p.p.
TELESCOPIC AERIALS
Chromed 7in closed, 28in extended, t section bail
jointed base, 23p, p.p. 5p new.

PRIKTED CIRCUIT BOARD/19 ACY 19's 10 0A200
Diodes: 1 reed relay: 1 AZ 229 zener ass. capacitor/
resistors. Power supply 22V, 250 m/A d.c. Output
240V a.c., £1, p.p. 25p. Ex equip.

WIRING CABLE

8ize-1-020. Various colours. 350yds, 80p, p.p. 28p.
TAPE POSITION INDICATOR

Re-settable 3 digits, 30p, p.p. 6p.

All orders add 109 V.A.T.

FIELD ELECTRIC

LIMITED

3 Shenley Road

Borehamwood, Herts.
el. 01-953 6009
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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

( _ YA 2\
EASY-TO-USE | (IDEAL FOR HOME
- DISPENSERS |{CONSTRUCTORS
Size 1 cartons in 40/60.
SO e 60/40 and Sav-
Savbit alioy ¥ bit alloys in
18 swg. 20p i 7 gayges 30p
(illustrated). % s
Size 19A Powe
60/40 alloy Slze 12 REEL 1
£ 18 swg. 22p for Service ]
| 9 Size 15 Engineers and
R 60/40 alloy Electricians.
22 swg. 25p 18 swg 3
)\ Savbit alioy 95p g™

5)

BIB WIRE STRIPPER AND CUTTER

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips

flex, splits plastic twin flex. 75p /

Prices shown are recommended retail, excluding VAT
From Electrical and Hardware Shops. If unobtainable, send 10p p&p direct to
Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

TRANSISTORS

ACI26 14p | AFIBO 45p BCI58 14p , BFIBO 32p | BFYSI 2lp
ACI127 16p AFI8I ‘Jp‘ BCI159 t4p ' BFIBI 32p | 2N1053 23p
ACI28 l4p AF239 44p | BC177 20p BFIB4 35p 2N3054 57p

ACI4IK 24p BCI07
ACI142K 24p BCI08
ACI76 20p BCI0%9

i1p {BCIB3L t4p , BFI8s 35p 2N3055 60p
i10p | BCIB4L 12p ' BFIB6 45p TIP29 66p
12p | BCIB7 22p BF194 i5p  TIP30 75p

ACI8? 18p|BCII3 255 |BC294 16p BEISS  I3p|TiS3i  48m
ACI87K 24p 1 BCII4 30p|BC440 50p BFI9%6 I5p

ACIBBK 24p | BCII5S 20p BC460 68p BFI97  I5p

ADI42  45p | BCIl6 20p BDI24 80p|BF200 32p | p;oDES
ADI49 45p BCII7 15p BDI3| 60p|BF258 40p | oS
ADI6I  34p | BCI2S  14p|BDI32 60p|BF259  40p | AND REC.

ADIG2 34p | BCI33 235 BDI3S  e3niBFaay  apl
AFIIS  21p | BCI143 25p | BDX32 £€2.00 | BFT42  44p ' TIFIERS

13p | BFIIS" 25p | BFT43  44p OA9)  7p
13p , BFI2I 35p ' BFX84 40p | OA202 9p

19p BFX88 30p IN4i148 4p
AFI139 40p | BCIS54 20p | BFi67

10p BFX89 67p | BYI27 lip
AF178 45p | BCI57 I4p ' BF179 I9p BFYS0 2ip | IN4006 B8p

POTENTIOMETERS-CARBON
TRACK

RESISTORS METAL FILM

5% TOL. ggdKfoll;.l 25K, 50K, 100K, 250K,
:I\Ilv'.pi:/;/:.h;w. EI2 values to 2:7M | {0 lin less switch .
IW to 10M EI2 values 3p each; Loz§|°|;:1e‘:;‘s';m:<{'so'( 23p
1IW to I10M Ei2 values 4p each; 500K IM.2M. onl o o
5W wire wound, 10W wire wound o Lo cth Gk P

8p and 9p each. See Cat. for values. Duzalelinsloe.Z; T:(;:(Chosn'l(; 10K, I9p

Dual log with switch 10K,
100K, 250K, 500K, IM only 55p

JACK PLUGS AND SOCKETS

Standard insulated llp; Standard screened 8p;
Stereo insulated 2lp; Stereo screened 30p;
3-Smm insulated Bp; 3-5mm screened I2p;
Standard socket switched 17p; Stereo socker !
switched 2Ip; 3-Smm socket switched 6p; | mike cable lip/metre;
Standard line socket I15p; Stereo line socket 22p; | Pick up wire single
3:5mm line socket 10p. 7p/metre; Pick up

i wire twin lIp/metre;
PHONO-D.I.N. PLUGS AND SOCKETS Stereo screened twin
Phono plug insulated 7p; Phono plug screened 10p/metre; 4 core
11p; Phono line socket screened 12p; Metal coax individualty screened
plug 8p; 2. 3, 5 pin 1807, 240", D.L.N. plugs I2p; l4p/metre; Speaker
4,6, 7 pin plugs 15p; 2, 3,5 pin 180" line sockets wire twin coded 6p/
13p; 2, 3, 5 pin 180" chassis sockets 7p. metre.

E. A. HALL (ELECTRONICS)

The Manse, Little Brington, Northampton NN7 4HX

Mail Order Only. C.W.O. Postage and packing 10p per order. Detailed

Catalogue 6p. Please add V.A.T. on total order inct. postage and packing.
Many other items in our catalogue.

CABLES AND
SCREENED WIRES

Min. mike cable single
Tp/metre; Min. twin

Practical Electronics February 1974

incl. P, & P, and VAT

Ready built unit, ready for connection to the I.F. stages of
existing FM Radio or Tuner. A tell tale light can be con-
nected. The unit is a small printed circuit, no further
alignment necessary. L.E.D. is recommended as the indi-
cating light, suitable device available from us at 364p.
Instructions included.

Wemsl.C.AMP

incl. P, & P.and V.A.T,
only £1.65

Order Code I.LC.A.I.
On P.C. Board with all components or 1
on one board for £2.86. Order Code
1.C.AY/S.
These amps. are supplied with a free book-
let on connecting up, specifications and
easy-to-build projects using the 1.C.A.I

oW & 10W AMPS

incl, P, & P, and V.A.T.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 24in x 1}in. The SW
Amp will run from a 12V car battery making it very suitable
for portable voice reinforcement such as public functions. Two
amplifiers are ideal for stereo. Complete connection details and
treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts are available for quantity
orders. More details on request. Cheapest in the U.K. Built
and tested.

Now available for 5 &10WAMPS

Pre-assembled printed circuit boards 2in x 3in
available in stereo only, will fit 0:15 edge connector.

Stereo Pre-Amp | (Pre ). This unitis for use with low
gain or ceramic pick-up cartridges. £1-21
Stereo Pre-Amp 2 (Pre 2). This unit is for use with
magnetic pick-up cartridges. £1-69
Stereo Tone Control (STC). This unit is an active
tone control board and when used with the right potentio-
meters will give bass and treble boost and cut. £1-21
Instruction leaflet supplied with all units. Post and
packing and V.A.T. included in prices.

l ............ 8 Tracks/............ 3W Amps/... 5W Amps I
....Stereo Pre-Amps |
..Stereo Pre-Amps 2... Stereo Tone Controls I

(Please insert quantities and delete those not applicable).
NAMeE i

™ ™ Dept. A, 222/224 West Road,
I yrlt;liﬁ-ons-Scai‘ Essex )SSOJ:‘DF.
elephone: Southend (0702) 46. .
Co. Regn No.820919
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BUILD A CHORDING PROFESSIONAL SYNTHESISER

The Synthesiser shown above is the Dewtron "Apolio"
A.1. which we sell ready-built to professionals. Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module has accurate built-in log-law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.
VCO-2STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE-1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variabie attack, sustain, touch sensitive
playing when used with VCO-2 signals. £17. OFT-1 chording
module £9. Modules (except VCO-1) guaranteed two
years.

using nem,on (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £8. Voltage-controlled
Oscillator VCO01, £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, £13.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. 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 £5-50. REVERB
Module and spring unit £15. V.A.T. 109 extra.
V.A.T. paid orders over £75.

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 leading groups.

Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. “Gipsy" G.l
Send 15p for full catalogue of our famous musical effects.

D.E.W. LTD.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

NEW COMPONENTS
SCR's: 200V SA 40p; 400V S5A
60p; BYZI0 1200V 6A 40p;
QC16 20p; OCA4S5 8p; OCT7I 8p;
OC140 25p; OCI70 15p; OCI71
15p; BFYI8 1lp; BCY72 8p;
2N3055 3Sp; XCI21 Sp; BCIO7
8p; 2N3708 8p; 741C TO99 or
8 pin DIL 32p; 100V BA diodes
20p; 3:9V or 27V 400mW zeners
Tp; 22V IW 10p.

BULK COMPONENTS
500 assorted resistors £1 (20p);
300 capacitors, all types £1 (30p);
25 assorted 10X crystals 75p
(30p); 40 assorted pots £1 (30p).

EX-COMPUTER

CASED
AMPLIFIERS

Polished wooden cabinet |4
9in containing a sensitive

{(20uV) 4 valve amplifier with EQUIPMENT

(

tone and volume controls. 3W
output to 7 4in 30 speaker.
Also included is a non-standard
cape deck with solenoid opera-
tion. Supplied in good working
condition complete with circuit
diagram. Standard mains opera-
tion. Only £3 (£1 up to 200 miles,
£1:25 over). Suitable cassette £1.
Spare head 30p; Amplifier chassis
only, complete and tested £1:65
(40p). 7" x 4" speaker 40p (12p).

7lb BARGAIN PARCELS

Hundreds of new components—
resistors, capacitors, crystals,
pots, switches, computer panels
with transiscors and loads of
odds and ends. Still only £1-65
(40p).

COMPUTER PANELS

3lb assorted panels £1 (30p);
7ib £2 (40p): 561b £13 (c/pd). 12
top quality panels containing
power transistors, |C's, trimpots,
etc. 42 (30p); 100 boards £12
{£1). Pack containing at least 500
components including at least 50
transistors 60p (20p).

1200ft 3in tape on 7in NAB spoo!
68p (30p); 1800ft #in tape on
10tin NAB spoolin case 68p (40p);
Screw top electrolytic capacitors:
20,000uF SOV 60p (25p); 46,500uF
25V 60p (25p); 35,000uF ISV
40p (20p); 40,000uF 10V _4Cp
(20p); 20,000i:F 30V 40p (20p):
25,000uF 25V 40p (20p).

Fans: 230V S0Hz 64in dia. blades
2.800 r.p.m. complete with grill
and mounting plate £2-50 (40p).
Heavy duty heat sinks 6

3in with 2 power transistors
80p (30p.) |~ tape deck, I6 track
£30.

TEST GEAR
TF144G sig. gen., BSkHz to
25MHz, 1V to IV output £16,
BFO No. & Audio oscillator,
SO0Hz to 20kHz 10 or 600 output,
metered. £9, Oscilloscopes in
stock, ring for details.

ODD UNITS
Useful module containing OC35,

OC44, GETI103, R's, C's, ezc.

40p (10p). Cat’'s whisker and
crystal 15p; Unit with 2 modern
c/o lever switches, 3 trimpots,
etc. 60p (10p).

ADD 10% TO TOTAL FOR VAT
Carr. in brackets; small parts 5p

GREENWELD (PE9)

24 Goodhart Way, West Wickham, Kent. SHOPS AT: 21 Deptford
0

Broadway SEB. (Tel.

1-692 2009) and 38 Lower Addiscombe Road,

Croydon.

BAKER 12 MAJOR £9-90)

30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

MAJOR MODULE KIT £12-50

30-17,000 cps. woofer, tweeter, crossover
and baffle as illustrated. Size 19in x 13in.
NOTE—When ordering state 3 or 8 or |5 ohms.

BAKER LOUDSPEAKERS 1009, BRITISH MADE
Regent 12 in, 15W £8-80 | Superb 12 in. 20W £216-50 New Group 50/12

Major 12 in. 20W £9:90 Group 25 12in. 25W 28-80 12 in. 50W £ I 7'60
Deluxe 12in. 15W £11-00 | Group 35 12 in. 35W £8.80 , 30-16000 cps.

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

THORNTON HEATH, SURREY  Tel. 01-684-1665
\ PRICES INCLUDE VAT.  Hi-FI ENCLOSURE PLANS 42p

200

F.M.Q. VARICAP TUNER

LP1185/86 .. e £9.00/pair
MC1310P .. . 3 .. £3.15each
MFC4060 (late deliveries) .. .. T8p
P.C. BOARDS T 2 £1.87
READY BUILT BOARDS £23.00

COMPLETE TUNERS IN CABINETS £33.00

NEW !/ LP1400 DECODER MODULES
—LIMITED STOCKS £4.96

Prices include V.A.T. P. & P. 25p.

B. & B. ELEGTRONIGS

64 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.
Telephone: NEWARK 6895
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Over 150
ways to
~ engineer a

etter_future

A BETTER j0g

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.LE.T. and we'll send you full details and a free
book. B.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.LE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests vour Without losing
day’s pav, vourr could quictly turn vourself mto something of an
expert. Complete the coupon (or write 1f you prefer not to cut the
page). No obligation and nobody will call on vou ... but it could be
the best thing vou ever did.

Others have done it, so can you

CYesterday 1 orecenved a letter from the Institnton infornong that mv
application for Assoctate Member-tup had been approved. T ean honestly
<y that this has been the hest value for money T have ever obtaned —a
view echoed by two eolleagties who recently commenced the course™. -
Student DL Yorks,
“Completing vour course,
that 1love, with inlimited prospects’
SMyoratmng with BULETD quickly chaneed v
in the next few  vears, niycarnings  mereascd
C.C.P., Bucks.

AIND OUT FOR YOURSELF

These letters —and there are many more on file at Aldermaston 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 vourself. It
will cost vou a stamp to find out how we can help vou. Write to

meant 2oing from a job 1 odetested to ajoh
Y= Student [LALOC Duabling

carning capacity and,
tourfold”, =Student

B.L.E.T. Dept. BPE 33, Aldermaston Court, Reading RG7 4PF.

Published approximately on the 15th of vach month by 1PC Magazines Ltd.,
Hants. Sole Agents for Austratia and New Zealand—Gordon & Goteh {Afsia) Ltd.:
one year to any part of the workd £2:65.

Fleetway House, Farringdon Street. London,
Houth Africa— Central News Ageney L

———— — ——

B

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everythlng you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareer for a
better future.

}(:— e mmCUT OUT THIS COUPON== e ssem smm 1

Tick or state subject of interest.
Post to address below.

MECHANICAL
Society of
Bngineers—

A M. E (Mech.
Institute ot
Kngineers &
Techniclans
(ADNMIE)

CI'[‘\' & GUILDS
Gen. Mech. Eng.
Maintenance kng.
Welding

Gen. Diesel Eng.

Eng. Inspection
Eng. Metallurgy

ELECTRIGAL &
ELECTRONIC
Society of
Engineers—
AM.S.E.(Elec.)
CITY & GUILDS
Gen, Electrical
Engineering
Electrical
Insrallations
Eleetrical Maths
Computer
Klectronics
Electronic Eng.
Practical Rudio
& Electronics
(with kit)

MANAGEMENT &
PRODUCTION
Institute ol Cost
& Management
Acetnts,
Computer

I’mm wnmmcr

Work Study
Gen. Production

Iing.

I Estimating &
Planning
Storekeeping

I Management
Skills

I Quality Control

!

Sheet Metal Work_

!

-

L

DRAUGHTSMANSHIP
Institute ol
Engineering
Designers
(ANTE.D |
General
Draughtsmanship
Elec, Draughts-
manship
Architectural
Draughtsmanship
Technical
Drawing

RADIO & TELE-
GOMMUNIGATIONS
CITY & GUILDS,
Radio, TV
Electronics

CITY & GUILDS
Telecoms,

Gen. Radio & TV
Eng, L
Radio Amateurs
Kxam -
RadioBervicing
TV servicing
Colour TV

AUTOMOBILE &
AERONAUTICAL
Instituteot the
Motor Industry

MAA ITMI |
CITY & GUILDS
Auto Eng. a
Gen. Auto Eng, [
Motor Mechanics
Auto Diesel Eng.
Garage M'ment,
ARB Aero Engi-
neerine Certs. |
Gen, Aero Eng. 1

CONSTRUGTIONAL
Soclety of
Engmeers—
ANMSB.ACivy o
Institute ot Build-
me—I.1L0.B. Lo

ALBUT. Clerk of
Works

Construction
Survevors Insti-
tute—1..C 8.1,
CITY & GUILDS
CGeneral Building
tall branches
lleating & Vent.,
inst, Clerk ot
Works

Site Surveving
Health Engineer-
g

Road Construe-
tvon

Quantities,
Estimates
Hydraulies
Structural Eng.

GENERAL

Agricultural Eng.

Councilof Eng.
Institutions
Farm Science
Plastics

Supplementary
courses for Nul.
certincutes.,

G.C.E.

- choose from
58 ‘0’ & ‘A’
level subjects.

Coaching for many
exams, including
ChG

| POST TODAY FOR A
] BETTER TOMORROW

NAME

Block Capitals Please

ADDRESS

OTHER SUBJECTS

Aceredited by

To B.LLE.T., Dept. BPE 33
I Aldermaston Court, Reading RG7 4PF

Gl

QN

AGE

BPE 33

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

4.

Printed in England by Chapel River Press, Andover,

. Publishers” Subscription Rate (including postage):

For

Practical Electronica is sold xubject to the following conditions, namely, that it shall not, withont the written consent of the Publishers tirst given, be lent, resold, hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a mutilated

condition or in any unauthorised cover by way of Trads,

or aftixed to or as part of anv publication or advertising, literary or pictorial inatter whatsoever,



DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES

Order your latest Henry’s Catalogue Price 55p post paid

Henrys

complete with Discount Vouchers

[Elihjqug

BUILD THE

TEXAN

20 + 20 WATT IC STEREO
AMPLIFIER

As featured by
. Practical Wireless 1972

You pay less
VAT with Henry's
Low Prices

Now buile and
used by thousands
of satisfied cus-
tomers.
FEATURES: siim
design, overall size in
cabinet 154in x22in x 64in
6-1C’s, 10 transistors, stabilisers,
Gardeners low field transformer, Fibre
Glass PC Panel, complete chassis work.
Now available built and tested as well
as in kit form
HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES—DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY )
RELIABILITY AND EASE OF CONSTRUCTION. w
FACILITIES. On/off switch indicator, headphones 7 7
socket, separate treble, bass, volume and balance controls, L
scratch and rumbl= filters, mono/stereo switch, input selector;
Mag. P.U,, Radio Tuner, Aux. Can be alcered for Mic, Tape, Tape-head, etc.
Cons(rucnonal decails Ref No. 21, 30p.
Distributed by Henry's (hroughou( UK.

FREE Teak cabinet with complete kit.

v £28-50 .w.e | TEXAN
buil and (-var.see  |STEREQ SYSTEM

carrfpacking)

e’ £35700  ans

EARN YOURSELF EASV
MONEY, WITH

PLUS Price Savings

PORTABLE Q’ S 6
DISCO &%
EQUIPMENT -'-_-

DISCO MINI: A complete portable disco,

BUILD THE NEW
HENELEC STEREO
FM TUNER

A comple(ely new high stability scereo FM ctuner. Features varnabla
capacity diode tuning, stabiliser power supply, IC Decoder, high gain
low neise. |F stages. LED

indicators, Tuning mecer, AFC,
Easy to construct and use.
Mains operated. Slim
modern design with fibre
glass PC, teak cabinet,

etc. Available as a kit te

build or ready built,
Overall size: 8in x 2}in

x 6fin. Produced to give

high performance with a
realistic price. (Parts list

and constructional details

-
Ref. Ne. 5, 30p.) Henry's

are soledistributors UK and Europe.

Kit Price  £21°00 (+ VAT)
or built and tested £24 . 95 ( + VAT)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI_ TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.ALL POST PAID
(L:EASSSE;HAN $# REC, PRICES, COMPLETE WITH LIBRARY

3 for 6 for { 10 for | 25 for
C60 £1-00 | £1.80 | £2.80 £6-75
C90 | €1-33 | £2.57 | £420 [ 1025
£1225 (=4
Quantity and trade enquiries invited. ‘@

ciz2o | e1-62 | €315 | £5-00
LEARN A LANGUAGE—complete with phrase book. German,

HR @rannyg,,

fitted mixer/preamp, 2 decks alllacllmes £98.50 French, Spanish, Italian. £1-36 per course. £5 for any 4.
A’;oabove but n‘l(h '§I|der Controls £118-50
100 watt ampiifier for above £42.50 w
SII?’LSIOD 100 wart muxer/amphfer with Lo COST HI-FI SPEAKERS
slider controls £69.00
R50: 50 watt mlxer/amphﬁer £49-50 SPECIAL OFFERS
R100 100 wa(( mixerfamplifier 09 £57-50 EMI 13in x8in—full range speakers (post 20p each or 30p pair);
DISCO A : 100 watt muxer/amphf:r *150TC—~B ohms Twin Cone 10 watt, £2:20 each or £4 pair; *450 10
chassis um( £73.00 watt c/o Twin Tweeters 3, 8 or |15 ohms, £3:50 each or £6-90 pair; EW
PISCO lel)goER/PREATFLI?IERS (O/P I5 watt B ohms cfo Tweeter, £4-30 each or £7-90 pair; 350 20 watt
or up to att a E .
SDEIp(ro(ary ro:(rols)mp [ ell's £49.50 | The Texan Stereo Systems include ;/aoi:wee(ers 8 or |5 ohms, £7-50 each or £14-20
SDLI1) (slider controls): €58.50 [the high quality Texan Stereo * Polished wood cabinet £4-60, post 35p.
DISCO VOX (siider controls): The com- amplifier assembled and ready <o

lete disco pream £72.00 |use: A pair of Type 200 20 watt 8 ohms full range (post 20p)
DDJIW 100 EVatz povu;er amplifier for above  £49.50 | Speaker-Tweeter systems, size FR4 4in 5 wate, £4; FR65 64in 10 watt, £5-50;

3 chaomel W soupnd vo lghe £3600 |12%12x10in and a choice of FR8 B8in 15 wart, £6.95; FR23 9 x 6in 15 wart,

DJ40L: as 30U plus builc-in microphone . €47.50 | Sorrard,, plavers buile into, 3 £6-00.
3'"A"AT'C IkW adjustable speed auto GB0O magnetic cartridge. System BASS AND MID RANGE—8 ohms (post 20p)
R Tnie - £25-00 | 55" (o5 Garrard SP25 Mk.Ili and AAI12 5in 15 wate, £3:30; BI10 54in |15 wace,
S ECTRCEL eration Unit L4400 |system 76 the Garrard AP76 de £5.60; B200 8in 15 wate, £6-45; B139/2 13in x 8in
ROAD STROBE S.Sg(ol qu: turncable. q All necessary 30 ware LF, £10-25,

o ) leads are supplied.
SUPER STROBE . £45.00 . TWEETERS AND CROSSOVERS (post 20p)
Disco anti-feedback microphone £11-95 |SYSTEM 25 (list approx. £109) K2006 10 wate 8 or 15 ohms, £2.10; FHT6 15 wacc 8 ohms, €3-30; K201 |
Colt 150 watt liquid wheel projector £22.50 £79-50 30 watt 8 ohms, €4.75; T27 KEF, £4:25; Axent 100 30 watt B ohms,
:gg wact 8: Clmue-ftewh:‘zl projector gg-gg SYSTEM 76 (list approx.cagg £4-90; K4009 | kHz/5kHz c/o, £2:20; SN75 3kHz var. c/o. £2.
w ass w el projecter . 1 3

Spare Effects and Liquid cassettes, large 1 10%, VAT d pl £1-45 SPEAKER KITS (carr. etc. 35p)

range of patterns .. ; £6.00 (czrﬁpack{';g)_ and plus 20-2 8in 30 watc, £10 each; 20-3 8in 40 wate, £15 each; LINTON 2

Mini s_‘gut bank fitted 3’Iamps
Auto Trilite (mini with flashers)
Bubblemaster with | gal. fiquid . BARCLAYCARD/ACCESS
MIXERS/MICS/SPEAKERS/LIGHTING -

U.K.'s largest range of Disco lighting Call, write or phone your order
6in liquid wheels . 01-402 4736.

£5.00
FREE STOCK LIST Ref, No. 18 ON REQUEST | EASY TERMS FOR CALLERS
AKG/RESLO/DJ/CARLSBRO/EAGLE

CHASSIS AND COMPLETE SPEAKER n
SYSTEMS, MEGAPHONES, TURNTABLES, |5tereo Preamplifier £11-95
PUBhIé: ADDRESS COMPONENTS, MICS,, '228'?5‘"‘;2 er:;l'ﬁer” g:g
wi i .
STANDS, MIXERS, CABINETS. Z60 25 watt Amplifier £6.95
PZ6 Mod. for | on 2 Z40  £4.98
PZ Mod. (S Tab) 1 on 2
Z40 . n. . 7.98
PZ8 Mod. (S Tab) | on 2
Z 7.98
TRANSFORMER FOR
PZ! £2-95
NEW FM TUNER £11.95

STEREO DECODER  £7-45
All items post paid—Best price
on request.

All prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order

01-723 6963—easy terms for callers.

20 watt, £15-95 pair ; GLENDALE 3 30 watt, £28-95 pair; DOVEDALE 3
50 watt, €42 pair; KEF KK2, £20-40 each; KEF KK3, £32 each

UILD YOURSELF APOCKET CALCULATOR

gl

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
that's the Sinclair Cambridge pocket calculator
from Henry’s. Some of the many features include
interface chip, thick-film resistor pack, printed
circuit beard, electronic components pack.
Size: 44in long x2in wide x #in deep.
Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs, Tangents, Sines, etc.

[+ ]2 Xs]-]

Price £24.95 (+ VAT) 15§ <X
£27 22 (+ VAT)

aa O
2003

BEOa

Also assembled
ready to use

IO% VAT To BE ADDED TO ALL ORDERS. Prices and descriptions correct at time of press E & O E. See pages 110 and | || of this magazine.

Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791.

404-406 Electronic Components and Equipment 01-402 8381

354-356 High Fidelity and Tape Equipment 01-4025854,/4736

Open:-
Sam-6pm

Henry's ',

EDGWARE ROAD, W2

309 PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
Allmail to 303 Edgware Road, London W2 18W

6 days 8 week
All stores
open allday
Saturday




