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o something big.

A soldering iron and a screw driver.

If you know how to use them, or at least know one end
from the other, you know enough to enrol in our unique
home electronics course.

This new style course will enable anyone to have a real
understanding of electronics by a modern, practical and
visual method. No previous knowledge is required, no
maths, and an absolute minimum of theory.

You build, see and learn as, step by step, we take you
through all the fundamentals of electronics and show you

Build an oscilloscope.

As the first stage of your
training, you actually build
your own Cathoderay
oscilloscope! This is no toy,
but a professional test
instrument that you wilineednot
nly for the course’s practical
o experiments, but also later if
4 u,ﬁ_ you decide to develop your
b knowledge and enter the
profession. [t remains your
property and represents a
very large saving
over buying a similar piece
of essential equtpment

Read, draw and
understand
circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment.
---------------------1

how easily the subject can be mastered and add a new
dimension not only to your hobby but also to your earning
capacity.

This course is accepted by and used in a large number of
schools and colleges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own

home and work in your own time. You send them in when
you are ready and not before. These cuiminate in afinal test
and a certificate of success.

Carry out over 40
experlments

on basic circuits.
We show you how to conduct
experiments on a wide variety of
different circuits and turn the
information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic
equipment, radio, t.v. etc.

WAA

X IBrochure without obligation to: i
FREE GI FT‘ S - BRITISH NATIONAL RADIO & ELECTRONICS g
ALL STUDENTS ENROLLING INOUR g SCHOOL, Dept WL/65 I
COURSES RECEIVE A FREE CIRCUIT P.O. Box 156, Jersey, Channel Islands. i
BOARD ORIGINATING FROM A COM- ENAME. ..o |
PUTER AND CONTAINING MANY
DIFFERENT COMPONENTS THAT CAN IADDRESS ............................................ ]

BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE
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HUGE DISCOUNTS

ON LEADING ALL RSC PRICES INCLUDE YAT
BRAND HU-Fl LOW DEPOSIT CREDIT TERMS

£94-50 Pr £69 00

LEAK 2030 L/Speakers
£83-50 Ea £57-50

LEAK 2060 L/Speakers

LEAK 2000 Tuner/Amp £193-50  £149-50
ROTEL RX{50A Tun/Amp £84-50  £59-95
ROTEL RX152 Tun/Amp £94-50  £67-95
ROTEL RX202 Tun/Amp £107-50 £77-95
ROTEL RX402 Tun/Amp £145-00 £104-95
ROTEL RT222 Tuner £59-90 £€42-50
ROTEL RT322 Tuner £84-50 £59-95

WHARFEDALE Denton 1 L/Spkr

WHARFEDALE Denton It L/Spkr  £47-50 Pr £31-95

WHARFEDALE WHD20 Cassette £103:68  £76-95
BASF CASSETTES (Carr. Free)

LH CASSETTES SUPER SM CASSETTES
in Snap Pack ) in Snap Pack
Rec. Price " RSC Price Rec. Price | RSC.sPrice @
5

10
C60 98p 65p 3-00 499 [-08 80p 3-50 6.75
€90 1:36 90p 3-99 6-99 |-40 1-05 4.75 895
C120 {-87 1-20 5-50 9-90 i-94 1-46 6-75 12-95
Also Shure Cartridges, Basf Tape, Koss H/Phones, etc.
Prices of above correct at Api 7 1975

RSC G66 MkIl 6+6 WATT high

QOMPLETE KIiT PARTS

Or FACTOR'

Full labour and material guarantees for 12 months

Rec. Price RSC Price
LINEAR 202 Amplifier £39-23 £24.95
LINEAR 505 Amp 5 + 5w £19-75 £16-95
AUDIO FIDELITY Model 60 Amp  £59-95 £45-95
WHARFEDALE LINTON Amp £68-04  £49-95
LEAK 2100 Amplifier £119-75 £92-95
LEAK 2002 Cassette £139-50 £108-95

AKAI TAPE UNITS

Rec. Price RSC Price Rec. Price BSC Price
Cs30D £91-23 £64-95 GXCI5D £209-89 £149-95
(533D £111-08 £79-95 GXCS510D £199-39 £135-95
GXC36D £116-24 £72-50 CR8ID £98-10  £69-95
GXC38D £144-23 £102-95 GXR82D £128-77 £92-95
GXC38 - £154-53 £109-95 17220 £146-37 £105-95
GXC40T £195:35 £139-95 4000DS £136-59 £97-95
GXC46D £165-47 £115-95 4000DB  £196-27 £139-95

GOLDRING GL72 T/Table & G800 £29-95  (Approx. value £46) Carr. 75p
GOLDRING GL75 T/Table & G8OO £34'95 (Approx. value £65) Carr. 85p
PIONEER PLI2D T/Table on plinth & cover £41.75 List £61-90
T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER

GARRARD $P25 MK IV with G850 Special Price £23-95 (carr. £1)
RANK BD2000 Rec. Price £67-25 RSC Price £48-95 (carr. £1)

£33-78 Pr £22-95.

WHARFEDALE Linton I L/Spkr  £59-75 Pr £39-95
FANE Ambassador 35-L/Spkr £89-00 Pr £69-50 |
FANE MARQUESS 30 L/Spkr £75-00 Pr £49-95
FANE Model One Spkr Kit £23-98 Pr £18-95
WHARFEDALE Linton Il Kit £28-90 Pr £19-50

‘FANE HIGH FIDELITY SPEAKERS

Limited number at approximately half list prices.

Model Special Price Model Special Price
5” 501 gohms £5-20 127 122/14* sa s £11-50
8" 804* 8ohms £3-65 127 122/14LR  sa £12-95
10” 1005LR 50 £5-75 127 122/17* sa 150 £12-95

Available by Mail Ovrder carr. free or may be ordered through Branches
*Basic modgls made to individual specification of equipment manufacturers

HI-F! 7 Watt LOUDSPEAKERS fitted Parasitic Tweeter Imp 8Q
8 x5"£125ea. 61" £l1-45ea. 8" £1-85 carr.20p

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output
rating [.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control = 12db.
. Treble Control = 13db. Selector switch for
s . Crystal P.U. or Tape/Radio. For speaker
: output impedances of 3 — 15 ohms. For
standard 200-250v. A.C. mains operation.
Attractive Black and Silver finished metal
faicia plate and matching control knobs,
= INOLUDING
FULLY WIRED PRINTED CIRCUIT and

COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £]92.9%

¥ BUILT IN TEAE EERED CABINET

as Niustrated £16-95 or dep. 82-12 and 8 monthly payments £2-12 (Total £219-08).

HI-F1 SPEAKER ENCLOSURES gizysicd oo o

MES8 13 x 94 X 64in. £3-95} . Caar. 50p.
JEB 16 x i1 X 9in. £5-95 Both cut for 8in. speaker ;':: mcl_’

SEI0 25 X 16 X 9in. Cut for 10in. and Tweeter £3-95
SEI225 x 16 x 9in. Cut for 12in. and Tweeter £8.95

Carr,

2 x b5kin. Bllver finish facia 104 x 3iin.
40p i t £7.9

93 x 2
. Complete kit, wiring diarams and instructions.

8-15 ohms. PLEASE STATE CHOICE.
Exceptiona! performence atlow cost.
HF308T 8~ 10W £256 HF1R0D
HF102D 10 10w 4£3-50 HF126
HF120 12" 15w 2595 HF1£8D

e

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest high efficiency ceramic
. magnets. Plasticised Cone surround. “D”
indicates Tweeter Cone providing extended fre-
quency  range up to 15,000 c.p.s. Impedance 3 or

12" 15W £8:50
12 15w £7-95
1g© 15w #2850

on =g |

R.S.C. Mkill
BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high grade components by leading manufacturers
Push Button Sel Switchi For M. tic _or

SUPER 30 HIGH FIDELITY STEREO AMPLIFIER

high guslity unit and twi . Smooth
R.S.C. TA6 6 Watt HI-FI AMPLIFIER
Carr. FACTORY BUILT
jong throw voice coil to achieve very low fundamental
Response 25 Hz to 16 KHz. Gansa 13,000 Imp 8-156Q.
P.V.C. Cone surround for ultra

response and gxiended freqtency range £6-9 ‘%aprr.
200-250v. AC mains operatsd. Response 30-20,000 c.p.s. —2dB.
s0p. _ £10-95
resonance of 30 c.p.s. Tweoter cone is fitted to extend
AUDIO FIDELITY FRI SPEAKER KIT
low résonance. Pressure Tweeter.

Jack Socket for Headphones Ceramic Pick-Ups
Neon Indicator regardless of Price.
Satin Silver Finish Metal Fascia  Output (per chan-
Solid State Circuitry nel) 15 watts RMS
Twenty Silicon Transistors into 8%,. Fre-
Four Diodes, Four Rectifiers quency Response

Send S.A.E. for leaflet 7 Hz to 70 KHz

X R REER

COMPLETE KIT

inet). Termi '
R £22-95 Torminal " @49 - 78 &2 e
Cabinet if req. SPECIAL { . Carr.
£4?91(;1:;:rar.eq SroaL 21 5-99 Pair G}

AUDIOTRINE HI-FI SPEAKER SYSTEMS
ensure surprisingly realistic reproduction.
OR SENIOR 15 WATT INCLUDING £895 Carr,
e 50p
Beparate Bass and Treble ‘lift and cut’ controls. 3 Input sockets for 5 0-09 Qﬂ' __‘
Mike, Gram, Radio or Tape. Input selector switch. Quiput for e
AUDIO FIDELITY MODEL 80 HIGH FIDELITY SPEAKER
A full range 8in. 10 watt unit for excellent sound quality,
high note response. Frequency range 25 Hz to 15 KHz. '
Gauss 10,000. Impedance 8-15 Q. £5-40 ea. £798 1r.
Response 30 Hz-15 KHz. Rating
15 watts in sealed cabinet. Imp.
Printed Circuit. Inductive/Capaci-
tive Cross-over. Damping Ma-

Consisting of matched 12in. 11,000 Gauss 15 Watt 15 ohm
HF123 13,000 GAUSS SPEAKER
315 ohm spkrs. Max. sensitivity 5mV. O/P rating LH.F.M. Enclosed enamelled case
in suitable enclosure. Roll P.V.C. cone surround and
MODEL 83 8" 15w. with parasitic Tweeter. £6-99 ea. £10:95 ox.
8-15 ohms. B” Bass Unit with
terial, Screws,

—

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

Primaries 200-250v. 50c/s. Screened Rt
MIDGET CLAMPED TYPE 23 X 2§ x 2in. TOP SHROUDED DROP-THRO’ TYPE CHARGER TRANSFORMERS 0-9-15v. Lia. £1-75, F. W, (Bridged)
950v., 60mA, 637, 28 ... ..aiiiiiiaaanas .50 | 260-0-260v. 70mA, 8-3v.- 2a., 0-5-6 3v. 2a. £2-25 | 2ta. £1°95; 32.22-00; 52.82-45; 62.£2-75; 8a.43-00 - W. (Brifge
250-0-250v., 60mA 6-3v2a ...........0 £1.60 | 2560-0-250v. 100mA, 6-3v. 3-Ba. 77 22-50 |} AUTO (Step UP/step DOWN) TRANSFORMERS * All  6/12v. D.C.
250-0-250v, 100mA, 6-3v. 2a., 6 .. 2275 | 0-110/120v. 200-230-250v. 50-80 watts £2-50, output. Max. AC.
FULLY SEROUDED UPRIGHT MOUNTING 350-0-350v, 80mA. 6-3v. 2a., 0-5-6-3v. 2a. #2-75 | 150 watts, £4-50 250 watts £5-50; 500 watts £8-50 input 18v.
950.0-250v, 60mA, 8-3v. 2a., 0-5-6:3v. 2a, 4225 | 250-0-250v. 100mA, 8-3v. 4a., 0-5-6-3v. 3a. 23.75 | OUTPUT TRANSFORMERS 1a, 38p. 2a, 49p.
250.0-250v. 100mA, 8-3v. 4a., 0-5-6-8v. 3a. $£3-75 | 300-0-300v. 100mA, §-3v. 4a., 0-5-6.3v, 3a. £8-75 | Std. Pentode 5000-3 Q2 or 700-3Q .. 96p 3a, 65p. 4a, 81p.
800-0-300v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £3.76 300-0-300v. 130mA, 6-3v. 43, c.t. 6-3v. 1a. Push-Pull 8 watts EL84t0 3 Qor15Q .. £1.45 6a, 97D.
800-0-300v. 130mA, 6-3v. 4a. ¢.t., 6-3v. 1a. Suitable for Mullard §10 Amnlifler. ... .. £4-50 | Push-Pull 10 watts 8V6, 3-5-8-15Q ., £2-25
For Mullard 510 Amplifter ............ 450 | 350-0-350v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £3-75 | Push-Pull EL84 to 3or 15 €2 10-12 watts.. £2:25 L.F. CHOKES
350-0-350v. 100mA, 6-3v. 4a., 0 5-6-3v. 3a. £3-75 250-0-350v. 150mA, 6-3v. da., 0-5-6-3v. 3a. £4-50 | Push-Pul) Ultra Linear for Mullard 510, etc. £3-75 160mA, 7-10H, 250
360-0-350v, 150mA, 6:3v. 4a., 0-5-6-3v. 3a. $4:50 | FILAMENT or TRANSISTOR POWER PAC: Push-Pull 15-18 watits, sectionally wound Q £1-10; 100mA,
495.0-425v. 200mA, 8-3v. 4a., c.t., 5v. 3a. £8-50 | Types 6-3v.1-5a.92p; 6-3v. 2a. 05p;8-3v.3a. £1-45D; 6L6, KT8, etc,, for 3 ar 15 (o e 10H, 200 Q 95D;
425-0-425v, 200mA, 6-3v. 4a., Twice 5v. 32. £8-70 6-8v. 6a. £885; 12v. la. 88p; 12v. 3a, or 24v. | Push-Pull 20 watt high quality sectionally 60mA, 10H, 400
450-0-450v. 250mA. 6-3v. 4a., C.t., 6v. 3a. £9-00 | 1-5a£2-25:0-9-18v 13a £1-65; 0-12-25-42v 22£2-75. wound EL34, 616, KT66 etc. o 3 or 1502 £5-50 - Q 85p.

FULLY GUARANTEED. Impregnated and Interleaved where necessary.
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#Z“)00wattDISCO SYSTEM

L 50 WATT 50 WATT
SPEAKER SPEAKER

TWIN TURNTABLE
WITH PRE.AMP. -
and POWER AMPLIFIER

il
HEADPHONES
MICROPHONE

Complete
with lid

Units listed below
(a) DISCOMASTER TWIN

TDI DISCO
TURNTABLE CONSOLE with

integral 100W amplifier @ GONSOLE

(b) PAIR OF HI-F1 HEAD- lncotputltmz twin Garrard SP25
PHONES

0 t BSR MP60 type turntables and

(c) MATCHING DYNAMIC sonotona or Acos’ Cartridges with
“MIKE’ (attached toh’phone) dismond siyli. Separate Vol. con~
(d) PAIR 50 WATT SPEAKERS trols for each turniable. Also
Black Rexine covered MONITORING FACILITIES, plus
Size approx. Treble and Bass Controls. Separate

- nets input for ‘mike’ with wol. comirol
1875 1855 8" toiich,” Black Vymide ~ covezed
g’; ggr(cz)z&w Cabinet with 1d, ree

glrnsmhon on len £79 95
18 1ortnixhtly nymu

84-81 (Total $61-98) Carr. £1-50
TD2S STEREO VERSION

DEP. £19-95 & 18 fortnightly.
payments of £9-11 (Total £183-93).

STEREO VERSION

of Above By O s

T
Oc DEPOSIT £69-95 and £199.95 ..,?E‘“fa”f’i‘,’?n?é{%“ £115-00
18 forinightly pymits. 2 ;yments £6-51 Carr. 2180
81111 (Total £320-93)  Ca £350  iTytal £10218)

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £109-95

Garrard §P25 or McDonald MP60_turntables, Sonotone or Acos cartridges with

diamond styli. Facllities a8 TDI Console but with built-in 100 watt Power Am-

STEREO/ VERSION  £145 &7 5leris 7o) Carr. 23

plifier, complete with lid, Or Deposit £12-85 and 18 fortnightly payments £6- 31
or DEPOSIT £20 and 18 fortnightly pymts £8:15

Carr. £2-50
{Total £128-53)

R.S.C. COLUMN SPEAKERS

All types 18 Ohms covered in Vynide and Vynair

TYPE C38 40-50 WATTS Incorporatin?
three exceptionally efficient 8” speaker umits.
Terma: Dep. £2-95 and 8 monthly £2| .95
payments £2:87 (Total £25§81)

Garr. 65D. ey

thly
(Total 245 99) Ca,rr 85p

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS

T!PE C3/70 70 WATTS. TFitted three.
2” 25 watt Highly sensitive high flux

spea.kers with high power voice coﬂs

gize approx. 54” x 14" x 11”7, Dep. £5-11

£5-11

395

ALL RSG PRICES INCLUDE VAT

INTEREST on Credit Purchases
REFUNDED settled in 3 months

SUPER MINSTREL 10 W GUITAR AMP.

Incorporating Tremolo and 13” X 8” or 10" Speaker. Outrut
10 watis R.M.§. Continuous. 3 Jack Inputs tor Microphone and

Spsed Tremolo Intensity.
Terms: DEPOSIT £6-73 and 8 monthly

paymenta £3-00 (Total £80-73) Carr. free £26 7 3

Instrument. Mains Neon Conmtrols: Volume, Tone, Tremolo |

FANE
CRESGENDO
SPEAKERS

FULL RANGE
- AVAILABLE AT
ALL BRANCHES

COMBINED 30W AMP.
AND 12” SPEAKER

Carr.
Free

FAL MA ESTRO £48°60

For Lead Guitar, Mic, Gram, Radio, Tape (Not for use with Bass instruments)
Inc. 3 inputs and 2 vol controls plus Treble & Bass, TREMOLO with associated
controls. Attractively finished in hiack with silver- ‘Anished fascia. Compact size
Fitted carrying handie. Deposit £8-60 and 8 mthly payments £5-75 (Total £54-60)

RSC ‘PHANTOM 50’ Rating 50 watts. 3 inputs, 2 vol. £55 o

controls. Bass, Treble, Presence
Terms: Deposit £8-00 & 8 mthly. pywts. £6-78 (Total £62-08).

Carr.

£1-50

music
payments 25 75. Total £54-60,

FAL PHASE 50 Mk. 11l AMPLIFIER 50 WATT

Solld state., 4 Separately controlied inputs Plus master vol. control.

Bass and Treble Controls. Protective Circuitry against serious
output overloading. Output for Bpeaker/s 8 to 156 ohms. 8ize 177 x
7% . "00 -250v. A.C. maing. Output 60 watts
Or deposit £8-80 & 8 monthly
Carr. Free

£48 60

FANE ILTRA HIGH POWER SPEAKERS & KITS

All power ratings are R.M.8. continuoas. 2 YEARS’ GUARARTEE
High flux ceramic magnets. ALL CARRIAGE FREE,

‘POP’ 100 | ‘POP’ 60 | ‘POP’ 50
18” 100 Watt 15” 60 Watt | 12”7 50 Watt
I4 000 gauss 14,000 gauss ' 13,000 gauss
8/150 1sa 3.
£3| 95 £ I 1 '95 ‘Terms for pairs Dep
Dep:£580and 8 | Dep. £3-17 a2nd 8 | £5'00 & 8 mibly
mthly payments monthly payments. | pymts £3-16 Total
£3.80 (Total £36-20)  £2-17 (Total £20-58) | £41-18
FOR BASS GUITAR, ELECT. ORGAN, BTC. | At SUREOSHS
PH50 HIGH POWER

TWEETER £6'65

with 2 to 4 mfd. Non eleet. filter avail-

‘POP* 25/T 127 25W.
Dual cone. 15 ohm
=
£9 95 able 55p. Rating 50 Watt Imp 852
Response 3KHz 20KHz

Tmp. (Not for
Bass Guitar use)

D40 FULL RANGE 40 WATT 3
POWER SPEAKER KIT £2 I' 00
Consisting of 127 40 watt Bass Unit, HPX1 200w Cross~over

and PH50 Tweeter. Rating 40w R. MS. Imp. 8 ohms., Terms:
Depotit £5:99 and 8 mthly payments £2°50.  (Total £25'99).

TITAN GROUP/DISCO SPEAKERS

as advertised elsewhere in this issue

FULL RANGE AT DISCOUNT PRIGES

HIGH QUALITY LOUDSPEAKER UNITS

ALL TWO TONE VYNIDE AND VYNAIR FINIQH:
L12/2 50 WATT Fitted pair of 12”7 30
watt high flux speakers for conservative
rating. Impedance 8-15 ohms. Carr. £1-50
Or deposit £5:11 and 8 monthly parts. of £5-11. Total £45-89 i
L12/25G 12" 256 WATT 13,000 | L12/1010-15 Watt Veneered . -
lines 15 ohms Terms for Pairs. cabinet 12” unlt 8-15 ohm.
Dep £332 & 8 £|2 95 Approx. 147 x 14”7 x 9.

£1.95

Carr, 65p. Terms for Pairs. Dep. £2-05 &

mthly pymts £3-32
(Total £29-88) Carr. 65p.

8 mthly pymts £2-05 (Total £18-45).

REGENT 50X 50 WATT AMP.

A powerful high quality unit for lead,
rhythm guitar, vocalists, gram, radio, tape.
50w Peak O/P rating. Not for Bass Guitar.

+ Two Fave heavy duty high flux 12in. spkrs.

For

GP30 AMPLIFIER

Group, Gram, Radio or Tape.
4 inputs.
Current Valves. Peak o/p rating.

LiQUID WHEEL from

PROJECTORS £24-75

Quitar, Vocal or Instr.

% Vol. Controls,

% Four Jack inputs and two Volume
Controls for instant nse of up to four pick-ups
or ‘mikes”’. Bass and Treble controle.
%end SAEIS fo rlé ﬂle.: m;dn Terms:

eposit £9-95. & fortnightly,
payments of £4-15 (Total £84-85). £74 95
Carr. £2-50

Strong Vynide covered cabinet
with carrying handles. Black/
Silver Facia. Neon Indicator.
For 200- 250v A.C.For 3of 1502

speakers. Send SAE for leaflet. Terms: £29 95

£5:58 & 8 mthly pymts £3-58 (Total £84 22)

TR R
-v:""/,-’

COMPLETE
PULSAR

£39:9

‘SOUND TO LITE’ SYSTEM

for Bass Guitar and genem]
REGENT 508 for Bass Guitar and generl

18 fortnightl: ts £4-61.
o Daes o ims, - £79-95

FAL Dlsco PRE.AMPLI FIER T{Table mixing in-

puts. Headphone
Monitoring. Mic. Fack & Tape inputs. Independent £1 8 5
Vol Cont.rol. Std., 200-250v A.C. Mains operation

NOW AVAILABLE LSE. CA 127
JINGLE MACHINES

Terms: DEPOSIT £9 and 18 fortnightly
payments £4-61 Total £91-98

AT A WORTHWHILE SAVING ON INDI-
VIDUAL UNITB purchased separately.
Terma: Deposit £11-48 and 18 {fortaightly
paymen 74,

(Total Credit Price £114-80). Super SL Unit.
1000 watt per channel. Manual override buttons,
2 gpotbanks with 6 bulbs (3 sep. colours) 5 yd

and 10 yd leads, fitted plugs. Units sold sep.’

£13:05

NEW BRANCHES AT
BOLTON, DONCASTER,
and PRESTON

OPEN ALL DAY SATURDAYS (5 Day Weak)

BRADFORD 10 North Parade (Closed Wed ) Tel. 25349
BOLTON 23 Deansgate. (Closed Wed.). Tel. 3351
BIRMINGHAM 30/31 Grent Waestern Arc d

Tel. 021-236 1279 (Closed Wed.).

COVENTRY 17 Shelton Sguare, The Preciv_algtl -

3

DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361
DARLINGTON 19 Northgate (Closed Wed%_ s

el. 68043

All items subiect to availability,
Prices correct at 7.4.75 E. & O.E.

HI-FI CENTRES LTD.
ONCASTER 3 Queensga(té, Waterdaie Centre.

ED
101 Lothlan Rd. (Closed Wed.).
GLASGOW 326 Argyle St. (Closed Tues)

HULL 7 Whitefriargate (Closed Thurs,). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420
LEEDS 5-7 County (Mecca) Arcade, Briggate
Wed,). Tel, 458252
LIVERPOOL 73 Dale St. {Closed Wed.). Tel. 238 3573
LONDON 238 Edgwam Road, W.2. (Closed Thurs.),

{Closed

osed Thurs).

MAIL ORDERS & EXPORT ERQUIRLES TO:—

AUDIO HOUSE, BENCONNER LANE, LEEDS, 18.
Tel: Pudsey (09735) 7763

MAIL ORDERS MUST’ NOT BE SENT TO SHOPS
TERMS 0.W.0. or €.0.D. No C.0.D. under £l
POSTAGE 40p PER ORDER OR AS QUOTED.
TRADE SUPPLIED.

S.A.X. PLEASE WITH ENQUIRIES,
ANCHESTER 60A Oldham Street (CIOsed Wed.).
MIDDLESBROUGH 238 2778

108 Newport Road (Closed Wed). Tel. &
NEWCASTLE U TYNE 24 Newgate Shopplnn

entro (Closed Wed.). Tel. 21469
NOTTINGHAM 19/19A Market Street
RESTO Closed Thurs.). Tel, 48068

41 Friargate Walk. St. Georges Shoppg Prec. Tel. 51979
SHEFFIELD 13 Exchange Street (Castie Mkt. Blds.)
STOCK! {Closed Thurs.), Tel.. 20716

8 Little Undarbank {Closed Thurs.). Tel. 480-0777
SUNDERLAND 5 Market Sq. (Closed Wed ). Tel, 70573

Barclaycard
and Access
accepted

Tal 63069
el 8501

Tel. 248 4158

Tel. 723 1629

a1
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CJL PRICES INCLUDE PEP AND V.AT.

LIAERIAL, telescopic,15-720cme & =« & =
CAERIAL, telescopic,h and v swivel, 15- BOcm. .
BIB Hi-Fi ACCESSORIES
(OCASSETTE TAPE RECORDER CARE KIT . .
DOCASSETTE SPLICING AND EDITING KIT . .
OHI-FI STEREO TEST CASSETTE , . - - =«
Oi" TAPE EDITING KIT . . . i i WnE
DGROOV-KLEEN RECORD CLEANER & e

COEARPHONE, stethoscope style,8 ohm dynamic.
[HAND DRILL.(Leytool) ,compact precision drilt,
5/16"chuck . Gears totally enclosed. S/t besrings.
INTEGRATED CIRCUTTS
DAUDIO POWER AMPLIFIER (Nationai) LM380
OA.M.RADIO RECEIVER(RCA) CA3123E
DF.M.STEREO DECODER (Motorola) ~ MC1310P
OTIMER (Signetics) NESSSV
CIVOLTAGE REGULATOR (Fairchiid) uA7805
CJVOLTAGE REGULATOR (Signetics) NESS0A
00.1.L.SOCKETS (Pk of 3} 8 or 14 pin
DXEYNECTOR. rapid connect to mains-single/ mul
leads . Built-in pianc switches neon & 13A fuse
DOLOCKFLEX RULE (Rabone Chesterman), 3m/10ft
precision pocket rule.Easy to read, 13mm/4"wide
steel tape.Blade length lockabie-power return.
A superbrule . . L
OMICROPHONE | Iightweught dynamlc remota start
stop, 200 chms, 100~ 10kHz,6mV average output
COIMULTIMETER , attractive design,Vde-10,50,250,
1,000.Vac-10,50, 250 1,000, ldc-100mA . R-150k .
DSIGNAI. INJECTOR, auduo through video signals,
excellent for servicing amplifiers,redio & tv . .
[JSOLDERING tRON,25 WATT,(Antex) , X25,240V,

[1STAND, ST3,High grade base,chrome piated
spring, sponges and accomodation for spare bits .
[ISPEAKER ,miniature,7Smm dia, 8 ohms. . -

Gl LTD. PO, BDY

£1.20
£1.78

tipte
£3.20

£0.93
£1.80
£4.95

£3.92

Very low leakage,1/8"Iong life bit(mterd\angeable) £2.05
1J3/32"bit £0.47 [J13/16"bit £0;47 [JElement £1.10

£1.00
£0.80

1 CAMTEFREURY, CT1IYT

Train for
elevision

Course commences September 8th 1975

This is your opportunity to train as a television
and radio engineer on our full-time Two-Year
College Diploma Course speclally designed to cover -
the examinations of the City and Guilds Radio,
Television and-Electronics Technicians' Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivalent In Mathematics
and English.

Please send free prospectus to:
Name

| Address _ |
| — -
[

THE PEMBRIDGE COLLEGE OFELECTRONICS

(Dept. PW3) - 34a Hereford Rd., London W2 5AJ I



no extra

all prices inc VAT
FREE delive:

AMPLIFIERS
Rotel RA211
RA311
RA611
Sansui AU10!
AU505
Sinclair 4000
Linton Mk. Il

TUNERS & RECEIVERS
Sinclair 4000 Tuner £43-95
Rotel RT222 - £42-75
Pioneer SX434 £99-00
Rote! RXI50A Tuner/ .
£59-95

Amp.
Rotel 152 £69-95
Sansui
210 AM/FM/MPX £75-50
310 AM/FM/MPX £99-50
441 AM/FM/MPX £91-95

RECORD DECKS (Ins. 50p)
Garrard SP25 MklV £14

BSR MP60 £|2 95
Garrard

SP25 MkIV P & C G/800 £25:00
Goldring GLT8 P & C/

GBOOE » £59-95
Rank Domus BD 2000/

Rex 999 Cart. £50:-00
Connoisseur

BDI Kit £13-50

BD2 Chassis/SAU2. o

SAU Arm

SCUI Cartridge

Pioneer PL12D

TAPE DECKS (Insurance 2:00)

kai
4000DS Reel to Reel
4000DB Reel to Reel

CS33D

Akai CR8ID 8-track Ree.
player
GXC82D

SPEAKERS
Chassis Speakers
EMI (Plain) 13in x 8in,
3 or 8 ohm Bass unit
with Single Tweeter
{only 8 ohm) £2-75
with Tweeter and Cross-
over 3, 8 or 15 ohm £4-25
Type 350 Kit 15 watt 8 ohm £8:25
13in x 8in Bass unit 15 watt
8 ohm or 15 ohm
8in x 5in 5 watt 3, 8 or
15 ohm
8in x 5in 10 watt
Dualcone 8 ohm
64” 10 watt 8 ohm
8in 10 watt 8 ohm
8in 4 or 15 ohm
7in X 4in 3 or 8 ohm
Elac 64” 8 ohm Dualcone
Elac 8in 8 ohm Dualcone
Elac 10in 8 ohm Dualcone
Baker Group 25 12in 8 or
15 ohm

£2-50

£1-70

£2-95
£2-65
£4°50
£2-25
£1-30
£2-65
£2-70
£3:75

£8-25

‘Linton 2 pr.

£97-95

Adastra ‘Top 20’ (2in
25 watt 8 or I5 ohm
Adastra ‘Hi-Ten' 10in
10 watt 8 or'15 ohm
Also 5in 8 ohm speaker
2tin 8 or 64 ohm
speaker

£8-25

£3-70
£0-95

60p

WHARFEDALE SPEAKER
BARGAINS
Denton | pr.
Denton 2 pr.
Linton 2.pr.
Glendale 3 pr.
Kingsdale 3 ea.
Dovedale 3 ea.

KITS

£44.95

£20-95
£35-95
£55-50

Glendale 3 pr.
Dovedale

SPEAKER CABINETS IN
KIT FORM (Teak Veneer)
(Ins. 50p. per pair)
12in x 8in'x 6in
£3-50

(85 or 7 x 4 cutout)
4in x 12in x %in

(10", 8 x 5, 87, 61" & 3}") £4-25
18in x 11in x 9in

£5-50

£7-25

(12" & ;" o 13 % 8)

TWEETERS & CROSSOVERS
Cone Tweeter 10 watt

8 or 15 ohm (K2006) £2-95

£1:55

Horn Tweeter 8 ohm

(K2007)
2-way Crossovers (CN23,

CN28, CN216)

Cone Tweeter 3 watt
8 ohm (K2003)
£6:50
Dome Tweeter 8 ohm
(K2011) £5-75
3-way Crossover (CN38)

CARTRIDGES & STYL11 B
Cart. Styli
ACOS £
GP91/25C or 3CS
(ster. comp 1-10
GP93/1 or 95/1
ster. cryst. 1-35
GP94/1 or 96/!
ster. ceram. 1-75
920
1-95

1-25
1-25

1-25
GPI01 cryst.
comp
GPHM ster.
ceram.
BSR
X5M or X5H
cryst. comp.
SX6M or SX6H
- cryst. ster.
SC5M ster.’ceram.
TONE

1-95

2-10
2-85

i I 95
3509 Magnetlc
AUDIO TECNICA
ATSS

EMPIRE 999 REX
GOLDRING
G850

l95

Mail Order Dept

£1-40
£2-85

ALL ITEMS SUBJECT TO

MANUFACTURERS INCREASE |

AND AVAILABILITY
Personal
Callers are

BAIEE RS

CORW =
o o
RRSR S&R

-M75ED Type 2
M]5E] Type 2
VIS Type 3

MICROPHONES

UD130 50K/600 ohm
uni-dir. ball metal

UD147

Condenser Mic. 600 ohm
uni-dir

Cassette Stick Mic. with
R/Control

Cass. Stiek Mic. with
R. control (Philips type)

Mic-Mixers Mono/sterec

HEI}DPHONES

BeZoa waa
| =

w

KO7278
KO747
HVI
PRO4AA
PRO54
KéLCQ
Sansui SS10
*Headphone adaptor
(Junction box) £2-7
extension lead 2ft curly £1- 50

CASSETTES ;
C40 .C60 C90 C120
Low Noise —
Philips
Memorex 65p 79p '110p 155p
Ampex (360)45p 55p 75p 99p
(20-20+) 59p 65p 99p 135p
Chromium
Dioxide — 92p [40p
Casette Head Cleaner p
AmpexHead CleanerDemag£l - 65
BIB Stereo Test Cassette £2-15
Cassette Racks (hold 6) £0-45
Cassette Rot:ting Racks
£3-50

{hold
Cassette Carrymg Case

(hold 18) £1-95
8-Track Cartrldge Blanks

c80

Ampex 80p 95p £1-10
8-track H/Cleaner

Demagnetiser £]1-90
8-track Carrying Cases

B) £1-65

Cases
20p
25p
i0p

Belmont St, Monton, Leeds

Eccles, Manchester.
Tel: 061-789 5268

High Qualufy
Construction
Kits.. stocked

! at all branches
cuf ‘1ogue‘

CALCULATORS .
Sinclair Cambridge Build £§2-95
Sinclair Cambridge with

£17-95

memory
Scientific £19-95

SINCLAIR PROJECT 80
Stereo Pre-amp.
Active Filter Unit

40 |5 watt Amp
Z60 25 watt Amp
P25 Power Supply for 240 £5 45
P26 Power Supply for 240 £8-45:
P28 Power Supply for 260 £8 25
FM Tuner £12-9
Stereo Decoder 2
Q16 Speaker £7-75
1C20 Stereo Amp. Kit £7-45
PZ20 Power Kit £5-25

PORTABLE RADIOS
Meridian Mk. 11

Vega Jade

Vega SEpphlre

Vega VEF £15-5
[S.:.Ienzlz’.. LM/MW/FM/5SW czz 50

5833 MW/VHF £9-95
BA838 LW/MW/VHF
£i8°50

[Batt
MA5003 Head Set
hRadio Lw. £7:95
us
VTRI65 LW/MW/VHF £22:00
VTRI27 LW/MW/VHF £15-50
VTR 175 LW/MW/VHF £13-95
VTRI88 LW/MW/VHF/
25W M/Batt £31-95
. BY566] LW/MW/VHF. £14-95

elga 2 wave band with
leather case £5-50

CLOCK RADIOS

Bush CRI128 LW/MW

Bush CR232 MW/VHF

Murphy MV5600
MW/VHF

Vega Signal 2 wave band

ﬂZ 25

£13-60
£24-95

£22-95
£9:95

CASSETTE RECORDERS
Bush TP66 M/Batt £25-75
Murphy BA200 M/Batt  £22-75
Bush BT8504 (miniature) £25-5¢
Mains Battery Cass. £15-50

RADIO CASSETTES
(Mains/Batt.)
Murphy BA209 MW/VHF £33-50

STEREO RECORD PLAYER
& SYSTEM .
Bush A1005 £56-50
Hanimex HRC5060 8-track
AM/FM/MPX+Speaker£l 16-95

CAR AUDIO
Hitachi Car Radio
WM702R LW/MW £16-50
KMI510 LW/MW/VHF £32-50
Hitachi Car Cassette
C5114 £45-00

Hitachi AM/FM & Cassette
CcSW 217 £57-00

Battery Eliminators 240 in

6,75 0r 9 volt output  £2-95

Manchester
30-32 Shudehili. tel 061-832 7710

4 New Market St tel 0532 42708

Liverpool
15 Whitechapel tel 051- 236 0738

93



arshalls

A Marshall & Son (London) Limited Dept. PW
42 Cricklewood Broadway London NW23HD Tet:01-452 0161
& 85 West Regent Street Glasgow G22 QD Te!l:041-332 4133

Everything you need is in our new 1975 .
catalogue. Available now price 25p

“Trade and expori-enquiries welcome

Our range covers over 7;000 items. The largest selection in Britain

Top 200 IC’s TTL, CMOS & Linears

£1-BONESES £4-48ISNT448  90pISNT4IST  o%a
c CD4044 £1-80iSL4I 80(SN7450  16p|SN74160
CA3028A - 79p|CD4045 £2- "6SlSLEI0C £1.7015N7451 16p[SN74161. £1-10
-37|CD4046 £2-B4/SL6IIC £1-70/SN7453  1ép/sN74162 £1-10
£1-65/SL612C £1-TO[SN7454  16p|SN74i63 £1-10
B CA3048 £2:11{CD4049 81p|SK620C £2-50/SN7460 16p|SN74164 £2-01
& CA3052  £1:62/CD4050  66p|SL621C £2-80[SN7470 - I3plcN74ies £2-01
48p[SL623C £4-59(SN7AT2  28DISN74167 £4-10
CA3090Q £423|LM308 &2-50/SL640C £3-10[SNT473  36PISN74174 €1 25
CD4000" " 36pILOOSTL  £1-30 SN7400 up N7474  36plSN7a175  s0p
P P
36p(LM381  £2-20 N740lAN38p N7476 35p gs;ﬁ{gg £]-44
£1-58|LM702C  75p|SN7402 N7480 50374180 £1 40
36p|LM709 38p|SN7403 |6p N7481 £1-25 £1-95
PO BiSNTa  lImiSNTA TmiSN7alal .30
il 3 5 SanISNT4io2 £1.15

36pjLM723C  90p|SN7407  45p|SN7485 EIJZS SN74193 ‘: &5’
6 5

36p LM741C 40pISN7408  19p|SN748 SN74196 £

6675‘: 40p;SN7409  22p/SN7490 45p SN74197 £1-58
£1- 14DIL p(SN7410  16p|{SN749]1 85p|SN74198 £2-25
£1-72{LM747  £1-05]SN741]  25piSN7492 45p SN74I99 £2-25

66p LM748 60piSN7412  28p{SN7493 N76003N£2.92

piS
14DIL  73p/SN7413  35p|SN7494 82pSN760|3N
p|SN7416  35p|SN7495 npSNmmNﬂ :g
= pISN7496 75BISN76033N £2.92
£2-50|SN7420  16pISN74100£1 25T 70063 110
PISN74107 36PITAAl00 £1-80
cz~sos 7425 29p|SN74118£1 00\ TA
C130 SN7427  29p/SN74119£1-92. 10 Q§50Aﬂ'|°
£1-24MCI318P £2.59SN7430  16p|SN74121 3Tp(TAASR0 . S0
2piMC pISN74122 50p|TAA6IIC £2:18
3I5pISN74123 60p TAAG2] £2-03
-50MC 3521 35p/SN74141 85p|TAAGGIB £1-32
£3°50'MC {466L £3-50{SN7440  16p|SN74145 90p TBAG4IB £2-25
87p|MC1469R £2-75/SN7441 AN85pSN74150 £1 -50 TBAG51  £1:69

£5-19|NES55V 70piSN7442  65p) SN74|51 85p|TBASCD £1-40
£1-93[NES56  £1-30|SN7446 95p/SN74153 85p TBASIO £!-40
£] -86INES6C  £4-48,SN7447 95p SNB84154£]) - 50 TBAB20 £1-15
PW TELETENNIS KIT £42:50 4 VAT Reprint 75p
TRY OUR GLASGOW SHOP d
2N3906 27p ) AFI39 65p | BDI39 7Ip | MPSAS6 3lp
2N4037 42p | AF239 65p | BDI140 B7p | OC28 764p
2N4036 67p | AF240 90p | BFIIS 36p C35 60p
2N4058 18p | AF279 70p | BFI17 55p | OC42 50p
2N4062 15p | AF280 79p | BFI54 20p | OC45 P
2N4289 34p | AL102 £1.00 | BFI59 27p | TIP29A (]
2N4920£1-10 | BCIQ7 f4p | BFI80 35p | TIP29C 58p
2N4921 83p | BC108 Mp 4 BFI8I 36p | TIP3IA 62p
2N4923€1-00 | BC109 14p | BFI184 30p | TIP32A 74
2N5245 47p i BC147B 14p | BFI94 12p | TIP33A £1 07
2N5294 “p BCi48B 1I5p | BFI95 12p | TIP34A £1:51
2N5296 BCI49B 15p | BFI96 13p | TIP35A £2-90
2N5457 49p BCI57A 16p ) BFi97 I5p | TIP36A £3-70
54! BCIS8A 16p | BF198 18p | TIP42A £0-90
2N5459 49p BCI167B 15p | BF244 2lp 1P2955 98p
2N8027 45p | BCI168B I5p | BF257 47p | TIP3055 50p
INR oA 2n BCI69B I5p | BE258  53p | Tis43 . 28p
2N2219A 269 3NI40 £1-00 | BCi82 12p | BF25%9 55p { ZTX300 I3p
2N2220 25p | 3NI14] 8ip | BCI82L 12p | BF56! p ! ZTX30!l 13p
3M200 £2- 49 BCI83 12p F598 25p | ZTX500 I5p
40361 40p | BCISIL  12p | BFR39 24p | ZTX50! 13p
40362 45p ( BCI184 13p | BFR79 24p | ZTX502 18p
40406 44p | BCI84L [3p | BFX29 30p | IN9I4 7
40407 Jsp 8C212A p | BFX30 27p | IN3754 I5p
40408 50p | BC212LA 16p | BF X84 p | IN400O7 10p
40409 S2p | BC2I3LA I5p | BFX85 30p | IN4i48 7p
40, 52 BC214LB 18p | BFX88 25p | IN5404 22p
2N2 20p 0411 £2-0 C237B p | BFY50 2229 INS5408 30p
2N2926G |2p 40594 74p BC238C 15p | BFYSI 23p | AAILLY9 8p
2N3053 25p | 40595 BC239C 15p | BFY52 204{p | BAlI02 25p
40636 ﬁl lo BC257A 16p | BRY39 48p | BAI45 I8p
673 BC258B 16p | ME0402 20p BAIS4 I2p
AC|62 Zop BC259B 17p | ME04i2 18p | BAISS 12p
AC127 20p | BC30Ii 34p | ME4102 lip BBI03B 23p
ACI28 20p | BC307B 17p | Mj480 95p | BBI04B 45p
ACI51 27p | BC308A I5p | MJ481 £1-20 | BYI26 120
‘ACI52  49p | BC309C 20p | MJ490 £1-05 | BY127 15p
ACI53 35p | BC327 p 491 1-45 1 BYZIi 5lp
ACI76 30p | BC328 22p | M|2955 £1:00 | BYZI2 5lp
ACI87K 35p | BCY70 17p | MJE340 48p A4T 1
AC1I88K 40p [ BCY7! p | MJE370 65p | OAB8I ]
ADI43 p | BC 15p | MJE371 75p | OAS0 [
1 ADI61 50p | BDI21 £1-00 520 p A9|
0 ADI62 50p | BDI23 82p JES2 WO21A200
' AFi06 40p | BD124 67p | MIE2955£1-20
7 AFi09 40p | BDI31 40p 055 75p | BYi64 57p
773£2-65 | AFII5 35p | BDI32 50p | MP8II3 47p ; ST2diac 20p
: AFl116 35p | BDI35S 43p | MPFI02 39p | 40669 £1:00
819 37p | AF117 35p | BDI36 47p,| MPSAOS 25p 1C44 29p
2 p | AFII8 35p | BDI37 55p | MPSA06 3lp | CI06D  65p
2N3904 27p | AFI24 30p | BDI38 &3 MPSAS5S 3ip | ORPI2 Gop

Prices correct at May 1975, but all exclusive of VAT. P. & P. 25p.
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The best of all!

CATALOGUE 7 ISSUE 3

with 25p refund voucher
Up-dated Price & Product information

112 pages plus cover As hensive and up-to-th inute as ihl
Thousands of items from vast ranges « of seml-ccnductors including 1.Cs
tools, and diagrams are

lncluded as well as a refund voucher worth 25p for spendlng on orders list
value £5 or more SEND NOW FOR YOUR COPY BY RET! 3op pos(:
pai

it's an Investment In practlcal money-saving and rehabllityl

PRICES as shown in our latest catalogue (No. 7, issue
3) were due for review by April 1st. In fact these have
remained unchanged since January, reviewed only at
3-monthly intervals as from July 1st next. This is instead
of making day-to-day price changes.

DISCOUNTS apply on all items except the few where
prices are shown NETT. 5% on orders from £5 to £14-99;
10% on orders list value £15 or more,

FREE POST AND PACKING in U.K. for pre-paid mail
orders over £2 (except Baxandall cabinets), |f under there :
is an additional handling charge of 10p.

QUALITY GUARANTEE. All goods are sold on the

understanding that they conform to maker’s specification.
No rejects, seconds or sub-standard merchandise.

ELECTROVALUE LTD

All communications fo Section 2/5, 28, ST. JUDES RD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 0HB. Teiephone Egham 3603, Telex
264475. Shop hours: 9-5.30 dally, 9-1 pm Safs.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester
M191NA. Telephone (061) 432 4945, Shop hours ! Daily 9-5.30 pm ; 9-1 pm Sats.

a RADIC-AMATEUR !

fearn how to become a radio-amateur

- in contact with the whole world. We give

3 skilled preparation for the G.P.0. licence

e T Ty r e
l Ffree! Brochure, without obligation to:

i BRITISH NATIONAL RADIO & ELECTRONICS
SGHOOL Dept. w.e. 65 P.O. Box 156, JERSEY

NAME
l ADDRESS :

BLOCK CAPS please ]



M‘onéy’ sav.i‘ri‘g high

performance audio equipm:
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE - POWER SUPPLIES
MODULES—now better value than ever ) UNSTABILISED—READY WIRED & FUSED

a Carri 25Hz-25kH: Suits 2 SA35 or . Carriage
Jsée:;nis 2550V £6:60 (%o '2,°Z distortion PU45 1 SA50 (4 ohm) £6-50 50"
7 transistors, 7 diodes e PU70 = Sis2sAs0@onm) £9.50  Carisee
ssoﬁ?«s e £8-50 Syl |k Leohms sTABiLISED

: i 5 5 Carri

7 transistors, 7 diodes ) * Sh::,i';-t:;ui‘?:r::fen - PS45 2‘]5'1::50 s('4 Oh:\; £5°50 a'_r"_ref:ge
'soﬁvlggs - 70v£ 12:50 Ca'l;_r::le ": :nrv;:lendu:usly MT45 Ig:c:former for £390 Cagsnpage
10 transistors,—7 diodes ‘ o:ogmr;o:mts PS70 Suits 2 SA100 £6:50 Cﬂfz_':zge
120 watt module complete with built- MT70 Transformer or £5:50  Corriaee

N.B. PS70 is not suitable for the SA50

in supply—extra heavy duty £24-75 G-

1 EL.
o a0
L

o w .
This well tried unit mixes two decks, handles any i . . . . > ‘ 3 '
. 3 ,z
available for P.F.L. May be used for mono and is ) _— 1

ceramic cartridge, and features mic over-ride plus
mains operated. Fitted with sturdy screening case, | S \y
Controls: Mic vol, base, treble. LeftjRight fade, deck gﬂxoh

Mk 11 STEREO DISCO MIXER £29-50 [ k.
separate full range bass and treble controls on both
volume, bass, treble, h/phone seiect. vol, Mains, Size

Tooin  Gan
Carr. 60p T
mic and deck inputs, Ample headphone power is
174in X 3in X 4in deep.

DISCO MODULE £12-50 <~
"Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.

e B — &
U ® ® 06 & ¢ &
1 - - PNy E -l [ 3 .

Eeatures tl‘llle same high sunfaidsf oé’ riprotiju:':(tlol:\ as l:l?e Stereo versioln. e — «x’u’.- . L AR R ™ e I anea
ontrofs: H/phone select, vol eft deck vol, Right deck vol, bass, treble, | 5 E
master vol. Size 12%in X 3in X 2in deep. L»‘ NW.SAXQN _0_’&(}0_'@9@!& S T

3-CHANNEL SOUND-LITE £24:75

Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full-wave control, bass, middie, treble AND master controls. Twin
loudspeaker ja:Ls for "'through” connections. It may be used free standing or will
panel mount next to either of the above. Also features unique CUTZBACK circuitry
for extra wide range response. Size I2in X 3in X 2}in deep. Professional standards
at a price you can afford!

A = 2 ~an ey

. e ]
a8 6 0

i sitivity compac ADD 8% VAT i By 2L i
G L bR TO ALL SRDERS . saxor soand - lite .
Carr, free ) 5
MULTI-PURPOSE MIXERS
M4HL M6HL
£25:00 Sy £35:00 <y

Featuring multiples of our VA30 module, the M4HL
and M6HL fulfil the requirements of all cJubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus .volume, treble and bass controls. Input
impedances may, if required, be easily changed,
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed ail types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.

CHANNEL o Carr.
VA30 SiSouvis £3-90 G
This is the basic channel module in the above mixers
and may also be used for extra imputs on-either the
mono or stereo mixers. Fitced with volume, bass
?gdl 6a$/t;|e controfs, requires just a jack and supply

6050006000600

SAXON 100W of speech and

music—Two

NEW ! !

separately controlied
o o Wi ande SAXON MULTIMIX 100 £57-00 =%,

controls. Sturdy and
attractive vynide

COMPLETE I::sei X Twin outputs.
eal r groups,
AMPLIFIER disco:.oe:c. Fully

100W rms four inputs slider controls plus master
slider. Wide range bass and treble controls. Fantastic
value, ideal for complete disco’s, groups, clubs etc,

tested and
£39-90 guaranteed, SAXON MULTIMIX 50—Exactly as above but 50W
Carr. 60p isr?::p:ra::e. dentical £33:00 c.rr. 60p - rms, £45-00-

CALLERS AND MAIL ORDER : .. | SEND 10p FOR OUR 26 PAGE

SAXON ENTERTAINMENTS LIMITED |rblchinns 0

327-333 WHITEHORSE ROAD - CROYDON CRO 2HS G e, Send 595 lor 0D,

(Please quote magazine when ordering) : Please send S.A E. with all enquiries.

SHOP HOURS: 9 am.-5 p.m. — LUNCH 12.30-1.30 p.m, MAIL ORDER DESK: 10 2.m.-3 p.m. | “vaT « 8 B e A
24°HOUR ANSWER SERVICE. TEL. 01-684 6385. TECHNICAL ENQUIRIES: 0{-684 0098, f Sranes s muss Be S88Sd) Rond




GIRO NO. 331 7056 Access accepted. SPECIAL RESISTORKITS {Prices include post & packing) i ﬂ
), £3-85 net

- CW:O. only. P. & P. 10p on orders below £5 10E12 §W KIT: 10 of each EI2 value, 22 ohms—|
M, a total of 570 (CARBON FILM 5
D‘écwf“ é'g 10% —'5%' (ST LRI 10512 §W KIT: 10 of each E12 value, 22 ohms—IM, a total of 570 {CARBON FILM 5 °/) £3-95 net
L port Order ies welcome (VAT free) 25E12 $W KIT: 25 of each E12 value, 22 ohms—I M, a total of 1425 éCARBON FILM 5%), €9-00 net
BTSN ROl 25E |2 1V KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5/.,; £9-00 net
S L e Ui SEI2 $W KIT: 5 of each EI2 value, 10 ohms—1M, a total of 305 (METAL FILM 5%),  £3-45 net
ALL PRICES INCLUDE VAT AT 8% Due to current world shortages, resistor kits may contain some wattage and value substitutigns.
;;&L;.CAR# Pow:osorlle\ g%rsAg:loTcoE: cozsoo”s:n ES RESISTORS
ountmg uF, LFs F fuF, O- 047uF 34ip. 0-068uF i i 0, |
0:1uF, 4ip O ISuF, 3p. 0 2UuF, 6p. G-33uF, 8p. 0-47,F, 10p. 0-684F, 13p 1LF, SVF_;":: ,f;:zf"b“'f"gm L eataty Meral Az -
6p. |-5uF, 24p, 2-24F, 27p. i Faanim [ 0-80 . 0-65 0-60 2°4x7-5
MULLARD POLYESTER CAPACITORS czos SERIES +. CF 22-2M2 1 0-80 0-65 0-60 3-9x10°5
400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 3p. O- oossm: 0-0lufF, | 1 CF 22-1M ] 0-80 0-65 0-60 5-5x16
0 OISu.F 0-022uF, 0- oasuF, 3ip. o o47uF 0-068uF, O-1uF, 44p. 0-15uF, 7p | 1 MF 10-2M7 2 1.7 1-4 12 3x7
0-224F, 9p. 0- aarF 13p. o 47uF. i MF lo-2M2 2 g 1-3 1-1 4.2%10-8
160V 0-014F, 0 Fy ; . 0- 047uF0 068uF, 4p 0 IuF, 4fp, 0-15uF, 54p. | § MF " 10-10M 3 1-98 1-8i 1-65 6-6xi3
0-224F. 6p. 0-33uF, Tp. 0" 47uF. p. 0-68uF, 13p. 1uF, 15 2 MF [0-toM 4.5 3.5 3-08 275 8x17°5

MINIATURE CERAMIC PLATE CAPACITORS {Price in pence each).

V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, VALUES AVAILABLE—EI2 Series only. (Net prices above 100.)
560.6 0, 820, IK, IK5 2K7, 3K3, 4K7. 6K8, (2F}0-01,0-6i5,0.022,0-033,0-047,
2¢p. each, 0+ I, 30V, 5p. PRESET SKELETON POTENTIOMETERS

OLYSTYRENE CAPACITORS 60V 5{ MINIATUREO- 25W Vertical or horizontal 7Tp each 1K, 2K2,
{pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 3 8, 470, 680, 1000, {500, 2200, 3300 4K7, 10K, ete. upto IM Q
4700, 6800 10, 000 4'}p SUB-MIN "0-05W Vlr"ul 100 2 to 220K 3 7p each,

(P.W.) LEIGHTON ELECTRONICS CENTRE
59 NOR LEIGHTON BUZZARD, BED
Tel.: LEIGHTON "BUZZARD 2316 (STD. Code 05253)
CATALOGUE No. 4 20p

| Miniature Mullard Electrolytics | VEROBOARD 0-1 0-i5 | POTENTIOMETERS

g 2% % 57 36p 36 Carbon Track 5K (3 to 2M Q, log er lin (and IK lin). Single, 17ip Dual Gang 48p. Log single with

FOESl B et Rv b Friel 1% 335 250 | switeh 28p. Siider Pots. 10K, 100K, S00K, semi log 30mm, 34p, 45mm, 47p. 60mm, 35p.
2

uF €3V Te ISOuF IV 7 f HXT, 420 4% | Siopes jPLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
33uF €3V 7p ISOUF 63V 17p | 33X 3% 10p 9p | IN4DOI &ip | DIN 2 Pin 120 | (uF/V): 1125, 2/25, 425, 4710, Si25 8125, 10/10, 10/56, 16]25,
4-QuF 40V Tp 220uF 6 4V 7P | 3F X o (p1yiny 2 19p | IN40027ip 3Pin 13 | 22/63,25/25; 25150, 3 0/25 00[10 foorzs, 7p. 50150, 8p.
4-7uF 63V Tp 220uF 1OV 7o L 37X 3NN, T (AR | IN4003 9p |5 Pin 180° lep | 100/56, 200/15 10p. z olso 12; 00/10. sp 500/25, 17p.
6.8uF 63V 7p 20uF 16V 8p | TLG3d iy 29p | IN400490p | Sed. Jack  20p | S00/50, 25p. 1000/ | Ip. 1000/25. 285, I¢ lOOOI 0, 498- 2000/10,
fouf 25V 7p 220uF 63y 25p | PRI (EN 53 736 | IN400S 13p [ 2.5mm jack 13p | 39p." T000jl00, o' 10. 2560125, 355 . 2500/25,
uf &V I’ 3I0UE &5V 28D | Track Cutter  56p Sep | IN4006 i4p | Phono B | 385 2500750, 68, 5000725, &S: So00/50, £1-
ISuE 63V 7o 470uF 64 & Pins, Pkt. 50 2p 20 | [NSIE TP KT HLvOLT: 41350, 200, 81350, 23p. 100/100 275. 161350, 35p.
16uF 40V P 14 p i 0 P
22uF 25V 7p 680uF 16V 17p | TRANSISTORS Erval i P pir 1o 195 | METALLISED PAPER CAPACITORS
22uF 63V 7p 680uF 40V 28p | ACI127 21p BC2I2L 13p | 5A47 9p | Sed. Jack  18p | 250V: 0-05uF, 0-1uF, 6p. 0-25, sp 0- suF 74p. 1uF, 9p. 500V:
e lov 7o ot oy 2% | ACiE b BAISC B | GRSl 11D |2Smmack 130 | 0,025,005 py 81,8, 028, 74ROk 7B ey e, © O

L s P P q . 0
A e o —

" P o P P PLEASE NOTE OUR
47uF 25V .7p 2200uF 10V 28 {48 13p OC8Bl 17p | Our new Electronics Centra is now open in Leighton Buzzard { NEW KT "
47uF 63V 8p 3300uF6-4V 28p | BCI49 13p OCI70 29p | and all callers are walcome. As wel) as our normal stock of over SEI2 W Metal Film,
22#; ég¥ IZP . gg}ggt :gP %ng%g :3? 2000 product lines, we havea'rlgl"t“ ;lgi;%f;i;rplsu(’.:ﬂ:llpz";a":- 5 each value 10Q-1M,

p D i o u 5 o A

TobuF 10V T ] BEI8aL 14p P fs; aing, Calculators, etc. total of 305 £3-75 net.

MULTIMETER U4323 MULTIMETER -U4341 2 NEW CAPACITOR KITS
22 Ranges Dlus AF/IF Oscilla- 27 Ranges plus Transistor Tester. CZOS%KR:—PC Mountmu p?:lyester 250V. 5 of each value: 0-01

22, 0-047, 0-1, 0-22uF. 2 of 0-47, [uF. £1-40 net.
€296 Kit—Tubular polyester, 400V. 5 of each value: 0:0!,
0-022, 0-047, 0-{, 0-22uF. 2 of 0-47uF. £1-40 net.
Ceramnc Kit—square plaauette 50V, 5 each value: 22, 33, 47,
0, 220, 330, 470, 1000pF, 2200, 4700pF, 0-01uF, £1- 40 net.
150V Paper knt—Tubular metal case. 3 of each value: 0 05, 0-1,

tor 20 000 2 /V
Vdc IOOOV in 7 ranges
Vac—2 S—IOOOV in 6 ranges
Idc—0+05—500mA in 5 ranges
Resistance—50—IMO in 4
ranges.

16, 7OOD/VoIt Overload protected.
Vde. 3—900V in 8 ranges.
Va:—l -5—750V in 6 ranges.
1dc—0-06—600mA in 5 ranges.
lac—0-3—300mA in 4 ranges.
Resistance—2K —2M@ in 4 ranges.

Accuracy—5% of F.5.D. ? b | Accuracy—dc—~21%. ac—4%of F. $.D| ,0-5, [uF. £1-00 net.
OSCILLATOR—1 KHz and 465 hfe—10-—350 in 2 ranges. SOOV Paner Kit—Tubular metal case. 3 of each value: 0-025,
KHz (A, M.) at approx. | Volt. Size~-115 x 215 x 90mm. . 0-05,0-1, 0-25, 0-5uF, £1-00 net.
Size-——160 x 97 x 40mm, Complete with steel carrying IOOOV Paper Kit—Tubular metal case. 3 each value: 0-0I,
Supplied co Iete with carrying case, test leads, and battery. 0-025, 0-05, 0- luF, £1-20 net.
case, test Ieadps and battery. PRICE £11-88 net p & p 50p.
PRICE £8-64 net p & p 50p. U4323 U4341 §-DeC MULTIMETER U435
S-DeC  £2-18 | 32 Ranges, High Sensitivit
MULTIMETER U4324 MULTIMETER U433 TRiE 5500 | 20,0008 Woir © 4
Ranges, High sansitivity. 33 ranges. Knife edge with mirror scale. uDeC “A” Vdc—75mV—lOOOV in 8 rgs.
20 0004 /Volt. Overload protected. 20, OOOOIVolt High accuracy. dec—75mV £4-39 | Vac-2-5-1000V in 7 rgs.
Vdc—0- 6—1200V in 9 ranges. e | Ve« 00V in 9 ranges. 1de-0-001-2-5A in 6 rgs.

Vae—I| - 5—600\{ in 9 ranges.
Idc—60-120 microamps in 2
|de—0-6—1500mA in 6 ranges.
lac—0-6—1500mA in 6 ranges.
Reslstance—lKn—IMD in 4 range
db scale 10 to + 12db.
Size—167 x 98 x 63mm Ac:uracy—-dc-—-l—}"/g, ac—24%
Supplied complete with storage case, Size—115 x 215 x 90mm.
test leads, spare diode, and batfery. - Complete with steel carrying case,
PRICE £10:64 net p & p 50p. test leads, and battery.
U4324 PRICE £14:90 net p & p 50p.

Vac—3-—900V in 8 ranges.
Idc~—0 - 06~~3A in 6 ranges.
lac-—0-3—3A in 5 ranges.
Resistance—250—5MQ in 5 ranges.
Accuracy——dc and R—Z % of F.S.D.
% of F.58.D.

jac-0-005-2-5A in 5 rgs.
Resistance-3-300K in 3 rgs.
.Capacitance scale 0-0-5uF
Accuracy—

de and R-24% of F.S.D.

ac and C-4%, of F.S.D.
Size-205 x 110 x B4mm
COMPLETE WITH STEEL
CARRYING CASE, TEST
LEADS AND BATTERY
PRICE £9-45 net p&p 25p

144MHz TRANSMITTER AND RECEIVER | SEND NOW |

MODULES

Now available are a Range of Modules to enable you to YOUR S|N GLE ‘ SOURCE FOR

construct a compiete 2M Mobile Transceiver. The

modules may be used on their own to makg the THE EASY-BUILD ORGAN

following:
Receiver ................ RX-2SB @ £28-00 ex VAT We are the only manufacturers supplying the
Transmitter®* .......... TX-2SB @ £20:00 ,, ,, easy-huild organ kit in full

RF Power Unit .......... P-210SB @ £1500 ,, ,,
Power Reg and Relay .. P-257SB @ £6:00 ,,

(full instructions with each unit) StUd.U Eiectrnn‘ BS

** Only supplied to Licensed Radio Amateurs.

. LTD
Uni — i -
C!r:grsl::les.for FM — TX and RX complete with 4 Crystal PO BOX 18 HARLOW CM18 6SH ESSEX
Cash with Order or Large SAE for full details. Tel: HARLOW (STD 0279) 416771
R.S.L. COMPONENTS, 52 SILVER STREET, STANSTED, ESSEX New catalogue now available on receipt of S.A.E. |
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l.L .P. {Electronics) Ltd

SHEER SIMPLICITY!

Tape op BAsS
Tuner ..
Gram __ ;
Tape o,
_ ! Half HYS / Half RYS
o
i
(. TREBLE |
‘ BALANCE
v VOLUME ]
Sterco.Mono switch

-V +V

—1
e N

A . PSB50
v

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREQ SHOWN

The HY5 is a complete mono hybrid nreamplmer,

The HY50 is a complete sohd state hybrid HI Fl

Ideatly suited for boih mono and ster:
Internally ihe device cons:s(s of two hinh qualny
J}"f‘ers—t e first
gain correction, while the second caters for tone
control and balance.

TECHNICAL SPECIFICATION

Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick-
up 30mV; Microphone 10mV; Tuner 100mV; Auxiliary
3—100mV. input/impedance 47k0 at 1kHz, Quiputs:
Tape 100mV; Main output 0db (0-775V RMS). Active
Tone Controls: Trehle = 12db at 10kHz; Bass + 12db
at 100Hz. Oistortion: 0-
Ratio: 68db. Qverload
sensitive input. Supply Voltuga %+ 16-25V.

PRICE £4-50 7 %% "%

P. & P free

b on most

E'::/ at 1kgz.\$lgnallﬂo|se .

own high conductivity
heatsink hermetlcally sealed in black epoxy resin.
Only five connections are provided, input, output,
power lines and earth.

TECHNICAL SPECIFICATION

Output Power: 25W RMS intd8Q. Load Impedance:

4—169 input Smsmwty 0db (0-775Vv RMg) Input
470 . DI : Less than 0-19% at25W

typically 0-05%. Signal/Noise Ratlo: Better than 75db

Frequency Responso 10Hz-50kHz £ 3db. Supply

Voltage: % 25V. Size: 105 x 50 x 25mm.

- PRICE £5-98 725

P. & P. free

The PSUS0 i d trang-
former and can be used for enher mono or stereo
systems.

TECHNICAL SPECIFICATIONS
gulput voltage: 50V (25-0-25V),

0-240V.
Size: L.70. 0.90. H.60mm.

PRICE £6

Input Voltage:

+ 48p VAT
P. & P, free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

.LL.P. Electronics Ltd. SHEELET] A B56000a00aa0 8606806 66008000000aa6600n6naaGaaaRRA0:

Total Purchase price .........oviiiiiiiiiiiinnina, SoAtcnnooas Sha0gHon00a00aas
Crossland House! "1 Enclose, Cheque [T Postal Orders | Money Order []
Nackington, Canterbury

Please debit my Access account [0 Barclayéard account O

_Account number ........ Saoadoans T [00aE0080008000000080068
Kent CT47AD Name & AdAress  ....vvverereneeerriveeranennereioareasaarniarenns PR
Tel (0227) 63218  recd. vAT.No.2iaisss T SIGNAUIE .o vvvsessesesesesnnnneeeaenns
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ALL PRICES INCLUDE V.A.

3FEAK!ﬁ BARGAINS £
& P, 40p per speaker
£MI 13”x8" 3 or 8 ohm Plain 2-20
With- Co-Axial Tweeter
8 ohms only
Tweeter & Crossover 38

m
8 or 15 ohm.

20 watt
8 ohm, 10 watt
t ohm. 10 watt
12 8 ochm, 20 watt
8” x 5" C/Mag. 3, 8 or
15 ohm 5 watt

8” x §5” Dualcone
8 ohm, 10 watt

ELAC6%” 8 ohm Dualcone .. 2-25
ELAC 8 8 ohm Dualcone .. 2-S0
ELAC 10” 8 ohm Dualcone

10 3-50

ADASTRA 10" 8 or 15 ohm.
10 watt 3-55

BAKER GROUP 25 12" 8 or
15 ohm, 25 watt 7-95

Following speakers 1Sp P, & P.
24" 8 ohm or 64 ochm I )
5” 8 ohm, c/mag.

7” x 4” 3or 8 ohm

TWEETER & CROSSOVER
Cone Tweeter 8 or 15 ohm,
10 watt 3 .. 28
Cone Twester 8 ohm, ‘3 watt 1-45
Horn Tweeter 8 ohm, 20 watt &-40
Dome Tweeter 8 ohm, 30 watt 5-60

Crogssovers CN23 (3 ohm),
N28 (8 ohm), CN216 (18

ohm)
¢ P. & P.

KIT FORM CABINETS TEAK VENEER

*2x12x§w|th8” 8”
" and 31" cut ou t 3-50
17 x 10x8 wlth B" or 13”1 8”
cutout 4-50

18 x 11 x 9 with 8" x3* o
13”7 x8” cutout for EMI 350
P. & P. ea.

MICROPHONES
CM70 Planet stick metal,
switch crystal
DM160 Dynamic omni-dir.
ball me
50KIQOO ohm, unl dlr
ball metal .

TW209
CONDENSER MIKE 600 ohm

i~dir
Cassette Stick Mike with R.
Contral on/off switch
(2-S & 3-5mm J/Ply)
P. & P,

SOLDERING IRONS
ANTEX CN240 15 watt
SK1 Kit (15 watt Iron
2 spare Bib etc.)

X25 25 watt (low
{eakage) o .
P. & P.

et
CARTRIDGES & STYLIl
ACOS GP91/25C o1 3SC ster.

comp. 33 B

GP93/1 or 95/1 ster.
cryst... - ..

GP94/1 or 96/1 ster.

eram. o 5

GP101 cryst. comsp. ..

P104 ster. ceram. ..

RER X5M or XSH cryst, comp,
SXOM or SX6H crysl

SCSM e(er ceram.

SONOTONE
9TAHC or9TAHC/G Dlam. 1-
3509 Ster. ceram. Diam. ..’
GOLDRING G350
G

GSO0E
P.&P. .
D. Diamond Stylii for above. .
G800/GB50
GBOOE . . o ne
P.&P. .,

b —— . gt 3
CALCULATORS SINCLAIR

Cambridge . . 12:95

Cambridge with memory 17-95

Scientific .. - - 19-95

Pyl LARILLILLLLLS
BATTERY ELIMINATORS
240v input 8, 7-50r 8

12vinput, 6, 77, Dou(pu(.1 amp 4-25

0 -os
}'APES ss(.nd LP PLASTIC I.IBRARY CASES
1%

. s5p 1
51" 5 80p 1
™ op  1top -

For §7 Reels .
51 Reelc 8 zzp

P, a. P. 1-3. 9p ca. 4 or more. lot 35::

LOW NOISE CASSETTES
1-§ £-10 41

Cassette Cases 10p
Casseﬁe Head Cleane 40p

. & P. 1-5, ea. 6-10, 20p lot.
11-20 Post Free

BII ACCESSORIES
Tape Editing Kit Ref. 23 1-35
Recording Tape |
Splicer g Ref.20 118
Cassette Tape, editing Ref. 24 t-50
Cassette Salvage Kit Ref. 29 +4%
Stylus Balance Ref. 32A 1-20
Spirit Lever .. Rel. 46 58
Hi-Fi Stereo Test Cassette 2-18
Groove-Kleen Re;ord Cleaner 1 ?
0

WHARFEDALE SPEAKER

BARGA|

Linton 2 KI( {pr]

Glendale 3 Kit (pr)

Davedale 3 Kit{pr) ..

Denton 2 Speaker (pr) 30° 0.

Linton 2 Speaker (pr).. 39-50

Dovedale 3 Speaker
{each) .. £J .. 42

Glendale 3 Speaker(pr) 57-00

Kingsdale 3 Speaker
{each) ..

Cond !{f for COMPLETE CATALOGUE, rofundable upon first order-
R MERCHANDISE IS FULLY GUARANTEED.
Sublocl 1o manfacturer increase and availability.

Riversdale Electronics

~ Mail Order Department X
PO.Box 470, Manchester M60 4BU.

% ELECTRONIC
PIANO KIT

% SYNTHESISER
KIT

% ELECTRONIC
ORGAN KITS

There are five superb Electronic
Orgon kits speciglly designed
for the D-I-Y- enthusiast. With
the extreme flexibility ollowed
in design, you can build an
organ to Yyour requircments
which will compare with an orgon commercyally built
costing double the price.

Portable organ with 4 octave keyboard. £145°29. % Console organ with.
5 octave keyboard, £250-93. % Console organ with 2 x 4 octave keyboards
and 13 note pedal board, £470°65. % Consola organ with 2 x 5 octave key.
boards and 32 note pedal board, £680-00. % Console organ with 3 x 5 octave
keyboards and 32 note pedal bo:rd. £960-00. % W/W Sound Synthesiser
Kit, £130. % W] W Touch Sensitive Electronic Piano, £100. 2 speed ieslie
type speaker units HI-FI Horn unit £70. Mid-range speaker unit £60., Base

" unit

All components can be purchased separately, i.e.. semiconductor devices,
M.O.S. master oscillators, coils, keyboards, pedal boards, stop tabs, draw
bars, key-contacts, etc.

Send 60p for fogue which includes 5 x §0p hers or send your own
parts list, enclosing S.A.E. for i ®

ELVINS ELECTRONIC MUSICAL INSTRUMENTS

12, Brett Rd., Hackney, London E8 1)P. Tel. 01-986-8455. 8, Putney Bridge
Rd., London SWi8 {HU. Tel. 01-870-4949. 40a/42a, Dalston Lane, Dalston
Junction, London EB. Tel 01-249-5624.
Business Hours:— Open 10am.7pm Monday to Saturday

Closed all day Thursday

Open 10am-1pm Sunday

PC ETCHING KIT
Contalns 1ib Ferric Chloride, 100
Eq ins copper clud board. DALO

etching dish and Instructions £3-30,

FERRIC CHLORID
Anhydrous tp Mil-Spec In 1Ib double
sealed packs. 11b %0p, 3ib £1-80,
10lb £4-65.

COMPUTER PANELS
Large quantity always

D L 741's
10+ Zﬁp. 25+ 23p.. 100+ 21p, 250+ 20p

555 TIMERS
3+ 80p, 10+ 50p, 25+ 46p, 100+ 43p

1N4001, 2, 3, 4, 5, 6,
10 of each (ype—all' marked and full
spec. 70 dlodes for £3
15,18,20,24 07130V @ 1A, atso 12-0-12

albg assorted £1-60, T7ib 5285.

15,
Pack with 20 mul(ltum (nmgots plus
o(her parts £1-10. Pack 200V

A SCR's plus 120 other parts £1-10.

7ib BARGAIN PARCELS
Hundreds of new components—
resistors, capacitors, switches, pots,
plus PC Boards with t istors and

2N3055's FULL SPEC
10+ 35p, 25+ 32p, 100+ 30p

7 SEGMENT LEDS
14 pin DIL package 18 x 11mm TTL
compatible (7447 driver) 4 for £3-60,

6 for £5-20,

diodes, also loads of odds and ends.
ggnﬁtgnh always changing. Only

POWER SUPPLY UNIT
G101: Mains transformer, 2A thermal
cut-out, bridge rect, wiil give 1-7 to
10-5V output with 2 extra capacltors
{provided), With data £1-30.

RESISTORS & CAPACITORS
400 assorted carbon resistors £1-30;
250 Hi-Stabs, 1, 2 & 5%. Very good
variety £1:20. 100 wirewounds, 2W-
15w £1-30. 200 small value po|y,

mica £1. 15

from a few pF to 1250pF £1. Polyester
€280 caps, ‘01 to -47mfd. 250 & 400V
100 £1-15, £4-25.  Miniature
electrolytics, transistor type 015[8 but
mostly unmarked 200 for £1-25.

All prices include 8% VAT and UK
Postage. SAE list, enqulries.
~

GREENWELD (rwe)

51 Shirley Park Rd.. Soulhamplon
SO1 4FX. Tel:

Also callers ut 21 Dentford Bdy.
SES (692 2008) & 38 Lower Addis-
combe Road. Croydaon. (688 2950)

VEROBOARD
About 8 pieces, total 100 sq ins
assorted sizes and pltches £1-15.

TRANSFORMERS

15V £2.70, 2 amp version

HEAT SINKS
x 5 x 3”7 finned aluminium with
2x0C29[35 Only £1-20.
DG19E Display Tubes. No info. £1

TRANSISTORS ETC.

27 20p BC14810p BC548 10p
AC128 20p BCi4pi0p BCY70 15p
ACG176 20p BC15710p BCY7i 1%p
AC187 25p BCi5810p BCYI2 10p
AC188 25p BC15010p BF173 20p
AD161 40p BC18210p BF181 25p
AD162 40p BC18341p BF194 10p
BC107 10p BCi8412p BF195 10p
BC108 100 BC21211p BFYS2 18p
BCi0s lop BC21312p OCHS 10p
BC116A 15p BC21413p OC71 10p
BC143 20p BC267 12p 2N2646 50p
BC147 ~10p BC328 15p 2N2026 i2p J




NEW MULLARD & MAZDA VALVES

All individuaily boxed
and - guaranteed. Full
trade discounts to bona
fide companies. Price
and availability lists on

TRANSISTORS-INTEGRATED GIRCUITS

EXPRESS
POSTAGE
10p for 1 Valve.

Each additional Valve
add

H H GY501 118 PL82 0-48 { 30C1/PCF80
application. 6734 080 PLea 104 | ., 054
DM70 061 ECL83 066 | PCB8 095 | PL84  0:88 | 50C15/
DY¥51 080 | ECLe6 064 | PCSS8 095 | PL500  0-90 | PCF800 101
DY86/7 041 | EFS0 042 | PC97 042 | PL504 090 | 30c17  1-01
DYs02 046 | EFS3  0-98 | PCB00 057 | PL508 124 | 30018/
EADOS0 03\ DEe6 116 boces o8 | Pravs  14b | Lonoss 100
EB91 i 1 :

EBOS1 % EF89 114 | PCCBS8 0488 | PY33 0465 3°F5[PF81§
EBF80 56 | EF9L 1-00 | PCC89 -84 | PY81/800 0-49 30FLY/
EBF83 59 | EF92 137 1 PCC189 080 | PY82 057 | pcES0  1-00 .
ERF80 53 { EFS5 1.47 | PCF80 -84 | PY88 088 | 5orra 080
ECS6 wg | EF183 068 | PCF8z 122 | PYsooa 102|300 080
BCs8 56 | EF184 063 | PCFss 064 | Pyso0 049 | Sx1a% 113
B9 4g | EH90 085 | PCF200 100 | PYSOL  0-49
ECo7 80 | EL34 092 | PCF201 100 ; U26 0-88 | 30L1/PCC84
ECO81L 47 | EL36 101 | PCF801 0-64 | U191 088 -54
44 | EL81 085 | PCF802 070 | U193 0-54 | 30L15/
ggggg 47 | EL8¢ 047 | POFS0G 064 UABGS0 g-gg 301373805 (1,'38
ECC3s 058 | LISl 080 | TCroa 046 | UBead 048 | soPsmE 17
ECC85 071 | 5191 000 | PCL83 064 | UCC85 059 | 30P12/
ECC88 084 | gros o7 | PCL84 06l | UCHSI 112 | PCSO1 101
ECC189 068 grigo 950 | PCL85 064 | UCL82 072 | 30P1y/
ECF80 060 | EMS1 110 | PCLS6 064 | UCL83 072 | PCB0Z  0-89
ECF82 086 | EM84 119 | PCL805/85 UF89 080 | 30PL1/
ECF86 068 | EmM87 116 0-64 | UL84 092 | PCL8OL  1-00
ECH8L 116 | Eysl 079 | PD500 186 | UYS5 064 | 30PLL3/
ECHS83 094 | EY86/7 0-40 [ PFL200 088 | 6/30L%/ PCLBOC 115
ECHB4 100 EY8S8 072 | PL36 . 090 | ECCS04 0-98 | 30PL14/
ECL80 067 | Ez80 064 | PL81 ~ 077 | 6F23/EFS12 | PCL88 136
ECL82 064 | EzZs1 083 | PLsla 090 1-03 | S0PL15 113
NEW VALVES B L 8
PY500 110 | 635 -

Lig Y1500 080 | 675 0-35

Individually boxed and X%t 8 6ne 030
- | 8P61 -85 | GK6GT  0-80
guaranteed but of Euro T % |dkra 03
76 | 6K7M -
pean or other origin at vis 1 |okin  pap
2 i 6E8M -
greatly reduced prices. 32, 9% |czew  om
Quotations for any |UABG 040 eiec o5
I listed. Send |Thca 9% |odnt  ode
BC4l O -
‘éaA‘éef I'IO‘:' tls ea. en msogl -go 68L77M o-gs
or lists. TUBF80 -50 | 6BN7GT 0-56
TUBF89 050 | 68Q7GT 0-40
TCCss 0-50 | sUBG 1-50

AZL 75 1 EFS9 125 | MU14  1-00 i
AZsl 060 |EFs0 035 |N78 380 | Gomsi o8 | cveey 030
CBL31 140 | EF85 045 | OA2 045 i 08
OLa3  1ho | EFss 080 | OB2 045 | Dors: A% |eXxe = 045
OYsl 060 |EFss 036 Pcss  Ogb i8S 7R | OXBG 045
DAF9L 040 |EFS1  040|PCss o5 | DFAL 0781 6XS {3
Daros 00| EF92 080\ pcor 085 |Uial o |7B7 080

DCC0  1-85 | EF95 045 | PCS00 058 | prigy 050
DFIL 040 |EF98 080 | POCSe 045 | Dyas oo | 2S5 180
DF9S 060 | EF183 040 | POCSS 062 | nwes oag | (o0 1-00
DKo1 0-50 | EF1sd 040 | pCOSD 055 | YR105/30 9.40 TH7Y 030
DRS2 100 | EL32 060 | PCCIS) 065 | vRigo/s0 045 | 1 80
DK9 075 | EL33 250 | POF80 040 | 155 o080 | 257 228
DLO2 080 (EL3¢ 070 | PCFS2 04 e 080
DL94 048 | EL3s  0-60 | POFss 0.5 | 155 040 | 12ATS 045
DL98 0-55 | EL37 250 | PCFso1  0-80 1T4 0-40 | 12AT7 - 046
DYS6 045 | L4, 090 | bovoos oou | 384 0-50 { 12AT6  0-50
DYS87 0-45 | EL42 165 | POF805  0-90 8v4 0-85 | 12AU7 088
sy, 047 |ELst 035 | powsos 080|504 043 | 1aAae  oue
EABC80 0-88 | ELS5 . d g 3
EAF42 070 980 |rcrecs 100\ 5vsGT 045 | 1opEe 080
EB9L 096 | oLL80 200 PCLS2 04515246 065 | goc1 040
i EM80 055 ( PCL83 070 | 6/30T.2  0-00 |- .
EBC33 100 /! 30C15 1-00
Ence. o9y |EMBL 060 | PCL84 050 | 6AKS 045 | so0rr .09
EBCsl o040 | B84 040 ipciss 080 6AMS 100 |300i8 080
EBFS0 040 | D85 100 | PCLes 050 [6AQ5 060 [g0Fs  1-00
EBFS3 - 040 | EX01 045 | PCISO5/85  |eA87G 100 | 30FL1 100
EBF89 08% - 0-80 | game 0-80 | 30FL2 075
EBL31 200 | E240 0-60 [ PD500 150 | gATy6 0-40 | 30FL14 1.00
ECC8L 045 | EZ41 075 | PEN45 085 16BAG 088 | 20L15 085
g | EZ80 030 [ PL36 063 | ggme 045 {
ECC82 088 30L1 095
ECC83 38 | BZ8l 081 | PL81 055 | ggH6 075 | 30PAMR 1-30
ECCs4- 085 | GY501 090 | PL82 050 | 6BJ6 076 | 30plz 100
ECC85 045 | G230 065 | PL83 050 | 6BQ7A 045 | 30P19 095
ECCss  0-50 | GZ32 0-65 | PL8¢ 0-50 | 8BR7 1-20 | 30PL1 0-95
ECH35 150 | GZ34 0-76 | PL500  0-85 | 6BSY 140 | 30PL13 110
ECH42 085 GZ37 125 | PL604 085 | 6BW6 100 | 30PL14 110
ECHS1 (35| HN309 1-50 | PL508 090 | Gpwy7 * 1.0 | 35Wd  0-60
ECHS3 050 | KT61 250 | PL50S  1-86 | 604 0-40 [ 85Z4GT 0-70
ECL80 060 KTés 295 | PL802- 100 | 60D6¢ 160 | 500D6G 1-80
ECL82 042 | KT81 (7C5) PX25 850 | 6CH6 150 | 807 1-00
ECL83 075 130 | PY33 083 | gow4 100 | 81SITT 14-00
ECL86  ¢55 | KT81 175 P¥sl 050 | 6F93 0-90 | 813USSR 800
50 | K - -45 | 6725 -00 | 866A  1-20

ECLLS00 850 | KT88 325 | PY82 045 1-00

EF37A 120 | KTWAl 150 050 ' nFa8 075

All transistors,.C’s offered

EXPRESS are new and branded.
POSTAGE Manufactured by Mul-
10p por order. lard, Texas, RCA, Fer-
.  ranti, Motorola, ITT,
Y ey Fairchild, Lucas, etc.
Adzis 010\ ppist 048 Quantity discounts on
AAZI6 - - g .
acto7 - oas|sris  ose | application. Send SAE
ACI2s 025 | BF167 025 &
A% 0% |Bmg: 0% |for full lists.
AC128 020 | BF179 083
ACI76  0-25 | BF180  0-35 | OA200  0-08 | ZFX600 015 | 2N2004 0-20
ACIS7 020 | BF181 (.35 | 0A202 010 [ ZTX501 016 | 2N2904A 0-25
ACIS88  0-20 | BF194 018 | 0C16  1-00 | 2ZTX508 016 | 2N2005 0-32
ACY21 0-92 | BF195 018 | 0C20 200 | ZTX531 0-25 | 2N2005A 025
AOYS9 0-65 | BF197- 015|0C238 1% | ZTX660 018 | 2N2008 0-20
AD140 o0 | BF200 032 | 0C25  0-40 | iNBi4 008 | 2N2928 0-10
AD149 -50 | BFS61  0-85 | 0C28 0-70 | IN4001 0-06 | 2N3053 0-20
ADI61 039 | BFS98  0-25 | 0C35 055 | INd002 0-07 | 2N80556  0-80
‘ADi62 039 | BEWIO 061 |.0C86  0-85 [ IN4003 0-08 | 2N3525 080
AF1l5  ogs | BEX29 0428|0042  0-40 | IN400s 008 | 2N36I4 080
AFIl6 oos | BFX8S 098 0C4 018 | IN4005 010 | 2N3615 065
4Fl17 080 | BFY50 020 |0C4& 018 [IN40068 012 | 2N3702 011
4Fise odo | BFYSL 020 |0C7l 015 |IN4007 012 | 2N3703 012
4AF230 0aq |BFYS2 020|0CI2 025 |1N4009 006 | 2N3704 014
BY100 015 | OC76  0-30 | 1N4148 0-08 | 2N3705 015 -
ASY27 030 | pvioe 014 |0C77  0-55 | 18921  0-07 | 2N3706 O-I1
ABY28 095 | gyipr 015 | 0CBL_ 028 | 182033  0-80 | 2N3707. 018
BAL02  0-25 | Byx6] series | OCIID 028 | 1520514 0-20 [2N3708 007
BAls 010 0-20 | OC81Z  0-45 | I82100A 0-20 | 2N3709 0-10
BCH0? 012 | Byysg series | OCS3 085 | 183010 Q-85 | 2N3710 011
BC108 12 010 | OC140  1-00 | 2N696 -15 | 2N3711 . 011
BC108 012 | cpg1-05 040 | 0C170  O-85 | 2N697 015 | 2N3819  0-35
ity 18 | CR1-40 045 | OCI7L  0-80 | 2N706 10| 2N3820  0-50
BCI117 021 | ORA3-05 0-40 | OC200 055 | 2N706A o-1p | 2N3823 050
BC148 030 | ORB3-40 075 | OC201  1-00 | 2N1131 0-5 | 2N3908 0-16
BOM7 012 | MIE340 0-50 | OC202 090 | 2N1132 0-85 | 2N8904 0-20
BC148 10 | MIJES70 0-68 | OC203  0-55 | 2N1302 0-18 | aN3805 0-25
BC160C 014 | MJES530 0-85 | OCP71  1-00 | 2N1308 0-18 | 2N8906 0-25
BC182 ‘12 | MJE2955 1-10 | ORP12 085 | 2N1304 0-8¢ | aN4058  0-15
BO182L 012 f MJE3055 0-75-) ORPG0  0-45 | 2N1305 ~ 0-82 | 2N4059 010
BOI84L  0-18 | MPF102 0-40 | T1005- 0-20 | 2N1306 0-28 | 2N4060 0-18
BC338  0-15 | MPF103 0-36 | TIC44 09 | 2N1807 0-28 | aN4061 0-18
BCY32 120 | MPF104 0-85 | TIC226D 1-50 | aN1508 0-28 | aN4063 0-14
BCY33 088 | MPF105 046 | TIL209 0-25 | 2N1509 0-30 | 2N4289 0-80
BCY34 045 | NKT404 060 | ZTX107 012 | 2N1613 0-20 | 3N125 175
BOY70 015 | OAS 60 | ZTX108 010 | 9N1614 0-45 | SN141  0-81
BOY71 020 | 0AY0 40 | ZTX 3! 0-14 | 2N2147 078 | 40360 0-40
BCY72 015 | OA79 10 | ZTX301 0-14 | 2N2160 100 | 40361  0-45
BCZ11  0-65 | 0A8L 10 | ZTX302 0-20 [ 2N2369A 016 | 40362  0-40
BD121 100! OAP1  0-07 | 2TX304 024 | aN2646 050 | 40430 085
BN7400 0-16 | SN7428 040 | SN7486 0-47 , SN74145 1-26 | SN74192 200
SN7401 016 | 8N7430 016 | SN7490 0-56 | BN74150 1-75 | BN74193 200
8N7402 016 | §N7433 0-37 | SN7491AN SN74151 1-00 | 8N74194 1-30
§N7403 018 | SN7437 0-87 1-00 | SN74154 2:00 | 8N74196 1-10
SN7404 026 | SN7438 0-37 | SN7492 0-70 | BN74156 100 | BN74196 1-20
BN7405 022 | 8N7440 082 | SN7493  0-70 | SN74156 100 | BN74197 180
SN7406 048 | SNT441AN SN7494 080 | SN74157 095 | AN74108 277
8N7407 042 092 [ SN7495 0-80 | BN74170 2:52 | SN74190 262
SN7408 028 | SN7442 0-79 | SN7496 095 | BN74174 167
8N7409 028 | 8N7450 0-16 | SN7497 3.87 | SN74175 110
8N7410 016 | 8N7451 016 ( SN74100 1-89 | §N74176 1.28
SN7411 025 | EN7453 016 | 8N74107 0-45 | SN74190 200
8N7412 030 | SN7454 016 | SN74110 0-58 | SN74191 2:00
AN7413 036 | SN7460 0-16 { 8N74118 0-80
BN7416 0-36 | SN7470 0-38 | SBN74119 1-68 R
BN7417 036 | SN7473  0-41 | 8N74121 050 | DIL 14 pin I5p
8N7420 o-1g SN7474 g:ﬁ SN;‘ii‘ég o-zg
SN7422 025 | §N7480 O N74128 1 ) H
SN7428 087 | ANr4s3 110 snvsisr G99 | SOCKETS 16 pin 17p

VAT

87 to be
- added to
all orders
including
POSTAGE!

THIS MONTH’S

® OSCILLOSCOPE TUBES

Types CV 1526,
DG 7-5, VCR 139A

All at £8-00 each, +p & p 25p.

SPEGIAL OFFER

TERMS OF BUSINESS: C.W.0. A/c’s available to approved
companies on application. Telephone and telex orders ac-
cepted. Export and trade enquiries welcomed. Lists, etc. on
application. Open daily to callers 9 a.m.~5 p.m. Mon.-Sat.
Closed Sat. 1-3 p.m. Prices correct when going to press.

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 2BS

Tel: 01.

677 2424 Telex: 946 708.
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Scotiand P & P Surcharge
System 1a £1.75 System 2 £3.50

LE-4 SPEAKERS

Superb performance and  beautifully
finished in selected teak veneers. A
professional standard four-way speaker
system giving 25 watts RMS power
handiing. Bass unit is 14"'x 9" with
8'x5" unit for mid-range and twin 3"
high frequency units to give monitos type
quality and perfarmance.

Specification — Size 33"x14"x 16"
approx. impedance 8 ohms.
handling '25W RMS. (Peak 50 watts.)
Frequency range 35 Hz—20 KHz.

Our Price £29.00

{normally £56.97) +£5 p & p.

EASY TO BUILD SPEAKER KITS

These superb simulated teak-finished speaker kits have been specially

*COMPLETE STERED SYSTEM

System 1a. £62.00 ‘ g

40 Watt Ampiifier. Viscount |11 — R102 now 20 watts per channel {40 watts peak).
All systems include:
Viscount Il amplifier — volume, bass, treble and balance controls, plus switches for mong/
stereo, on/off function and bass and treble filters. Plus headphone socket.
Specification: )
20 wat:s per channel into 8 ohms 40W peak. Total distortion @ 10W @ 1kHz 0.1%. Pt/ 7
(for ceramic cartridges} 150mV into 3 Meg. P.U.2 (for magnetic cartridges) 4mV at {kHz
into 47K. equalised withint 1dB R.ILA.A. Radic 150mV into 220K. (Sensitivities given at
full power). Tape out facilifies: headphane socket, power out 250mW per channel. Tane
controls and filter characteristics. Bass:+12dB to —17dB @B0Hz. Bass filter: 6dB per
octave cut. Treble control: treble+12dB to —12dB @ 15kHz. Treble filter. 1 2dB per octave.
Signal to noiss ratio: (all controls at max.) —584B. Crosstalk better than 35dB on all
i1n§t=1ts. gOverluad characteristics better than 26dB on all inputs. Size approx.

"x9"x33". | .
Gartrard SP 25 deck with magnetic cartridge, de luxe plinth and cover.
Two Duo Type lla matched speakers — Enclosure size approx. 193" x94"x 7§ in
simulated teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handfing. 30 watts peak.
Complete System with these speakers £62.00 + £5.50 p&p.

‘ Viscount |11 amplifier {As System 1a)

sysmm 2.£82.00 Garrard SP 25 deck {As System 1a)
Two Duo Type |11 matched speakers — Enclosure size approx. 27" x 13" x 114" Finished
in teak simulate. Drive units 13"x 8" bass driver, and two 3" (approx.) tweeters.
20 watts RMS, 8 ohms frequency range — 20 Hz to 18,000 Hz.
Complete System with these speakers £82.00 + £6.50 p & p.

PRICES: SYSTEM 1a PRICES: SYSTEM 2

Viscount lil R102 Viscount Il R102
amplifier amplifier

£27.00+£160p&p
£39.00+£640p&p
Garrard SP 25 with Mag. cartridge

de luxe plinth
and cover £21.00+£280p&p

£27.00+£160p8& p

2 buo Type ila speakers  £26.00+£5.50p & p 2 Quo Type Ili speakers

Garrard SP 25 with Mag. cartridge

de luxe plinth
and cover £21.00+£280 p & p

Total if purchased separately: £87.00

Available complete for only: £82.00
+£650 p&p

Total if purchased separately: £74.00

Available complete for only:£62.00
+£550p&p

EMI 35" KI System consists of a-13' x 8"

' approx. woofer with a 3" tweeter,
crossover components and circuit diagram. Frequency response:
20 Hz to 20 KHz Power hendling 15 watts RMS into 8 ohms.
Peak 30 watts.}-

: £5.50 <518,

Complete with crossaver Components and circuit diagram

20 WATT SPEAKER SYSTEM *

System consists of a 13"x8" {approx.) eliptical
woofer ‘unit with a 8" x5" {approx.) mid-range unit
incorporating  parasitic  tweeter and  crossover
p and circuit diage :
Technical Specification: Bass Unit: Flux density —
100 K, speech coil — 13". Cone. Triple laminated paper
with P.V.C. surround. DXid-Range Unit: Flux density —
33 K, speech coil — 1" with parasitic tweeter. Power
handling: 20 watts RMS, impedance — 8 ohms.
frequency response — Qur Price £7.50
20 Hz to 18,000 Hz. Complete +£1.35p & p.

Power

designed by RT-VC for the cost hi-fi
top quality speakers But doesn’t want to spend
the earth. Built to EMI's exacting specification,
these new RT-VC speaker kits (350 type kit)
incorporate 13"x 8" woofer, 33" tweeter and
matching crossover.

Easily put together with just a few basic tools.
Specification (sach speaker): Impedance 8 chms.
Power handling 15 watts RMS_ (30 watts peak).
Response  20-20,000Hz. Size 20"x117x9{"
approx. Comparable built units (EMI LE3) sold
elsewhere for over £45 pair. .

£18.95 pair complete

+£4.50 p & p.

100

Complete with crossover
Components and circuit diagram

t who wants

DECCA STEREQ AMPLIFIER
CHASSIS = o=

Specification:  4+4  watts into
8 ohms. Input Sensitivity 4mV into
47K {for magnetic ‘cartridges). AC
Mains enly 240V. Contrals — volume,
bass, treble, on/off, mono/steren
switch. Chassis size 11"x5{"x34"
approx.

“£5.95.¢1 p&p.




'PUSH BUTTON CAR

NOW BUILD YOUR OWN
"PUSH BUTTON CAR RADIO

Easy to assemble construction kit comprising fully
completed and tested printed circuit board on
which no soldering is required. All connections are
simple push fit type making for easy assembly.
Fine tuning push button mechanism is fully built
and tested to mate with printed circuit beard.

RADIO KIT— THE TOURIST TT*

Controls volume manual tuning and five push,
buttons for station selection, illuminated tuning'
scale covering full, medium and long wave bands.
Size chassis 7" wide 2 high

and 43" deep approx. £8.00+90p.0 & p.

Speaker including baffle and fixing strip £1.65
+37p p & p. Car Aerial Recommended — fully
retractable £1.37+32p p & p.

TECHNICAL- SPECIFICATION: (1) Output
4 watts RMS outpyt. For 12 voit operation on
negative or positive earth. {2) Integrated circuit
output stage, pre-built three stage IF Module.

QUALITY SOUND FOR
LESS THAN £20.00

Stereo 21,
required.
The unit is finished in white P.V.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth.

Incfudes. — BSR 3 speed deck, automatic, manual facilities
together with stereo cartridge.

Two speakers with cabinets.

Amplifier module. Ready built with control panel, speaker leads and
full, easy to follow assembly instructions.

Specifications — For the technically minded:

Input sensitivity 600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Output impedance 8—15 ohms. Stereo
headphone socket with automatic speaker cutout. Provision for
auxiliary inputs — radio, tape, etc., snd outputs far taping discs.
Dverall Dimensions. Speakers approx 154" x 87 x4". Complete. deck
and cover in closed position approx. 154" X 12"x§".

Complete only £19.95 . 26085

Extras if required. Optional Diamond Styli £1.37.
Specially selected pair of stereo headphones with individual level
controls .'gld padded earpieces to give optimum performance. £5.00.

TRACK HOME CARTRIDGE
PLAYER

The Yourist | Kit For the experienced constructor.
If you cpn solder on a printed circuit bqard you
can build this model. Same technical specification
as Tourist TT. Price £7.00+30pp & p.

“DISCO AMPLIFIER

easy to assemble audic system kit. No soldering

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS inta
8 shms {suitable for 15 chms).

Inputs *4 electrically mixed inputs. *3 individual
mixing controls. *Separate bass and treble contols
common to all 4 inputs. *Mixer employing FET.
{Field Effect Transistors). *Solid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) — Inputs — 2), 3), 4}.
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains, 240V operation. Size approx:

itivity. AC |
124" x67x3% £17.00£1.15p&p.

BUILD YOUR OWN .
STEREO AMPLIFIER

For the man whe wants to design his own steren —

here’'s your chance to start, with Unisound
— pre-amp, power amplitier and control panel. No soidering — just simply screw
together. 4 watts per channel into 8 ohms. Inputs. 120mV (for ceramic
cartridge). The heart of Unisound is high efficiency I.C. menolithic nower
chips which ensure very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers {7'/ x 4'') £9 +£1.50 p & p. £7.64 90pp & p.

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount Il system,
Unisound module and the -Stereo 21. |
Technical specification Mains input,
240V, QOutput  sensitivity 125mV.
Comparabie unit sold  elsewhere at
£24.00 approx. Yours for only

f1 2.95+£1.45 p&p

INCORPORATES : Pre-Amp with full mixing facilities, including switched input
for mic with volume control, switched input for auxiliary with volums contral,
bass and trble controls. volume control and blend control for turntables. Two
B.S.R. MP8D type single play professional series decks, fittad with crystal cartridges.

N

Buyiy With Acc,, )

DO NOT SEND CARD
Just write your order giving

Mail orders 1o Acton. Terms C.W.0. All
enguiries stamped addressed envelope.
Goods not despatched outside U.K.
Leaflets available for all items listed thus *
Send stamped addressed envelope. All
items subject to availability. Prices correct
at 1st April 1975 and subject to change
without notice.

TECHNICAL SPECIFICATION:
Pre-amp — Output — 200mV.
Auxiliary inputs — 200mV  and
750mV into 1 msg. Mic input — 6mV
inta  100K. 240 volt operation.
Turntables capacity — 7", 10" or
12" records. Rumble, wow and fiutter
Rumble Better than —35d8. Wow
Better than 0.2%. Flutter Better than
0.06% {Gaumont kalee meter).

Finish — Satin black mainplste with
biack turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls  in  black and brushed
aluminium.

ThV]|c

Console size

Unit Clased — 174"x 134" %84 {app.)
Unit Open ~354"x1 33” x 41" {app.}
This disco console is ideally matched
for the Raliant IV and Disco 50 or any
other quality amplifier.

The unit is finished in black PVC with
contrasting  simulated teak edging,
diamond spun control knobs with
matching control panel.

Yours for only
£49.00 . 550 p&p.

21C HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2

Personnal Shoppers EDGWARE RD: 9 a.m.—5.30p.m. Half day Thurs.

your credit card number ACTON: 9.30a.m.—5p.m. Closed all day Wed.

All prices inciude V.AT, at 8% rate.
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NBFM MANUAL
b

Y

R. S. Hewes, G3TDR
and

G. R. Jessop, G6JP

The use of frequency modulation by radio amateurs as a
communication system has generally been confined to the
vhfand uhf bands. When used for this purpose itis essentially
a narrow band mode radically different from that used for
high fidelity broadcasting. Until now references to narrow
band frequency modulation equipment have been confined
to articles appearing in various journals, but this manual is
intended to present complete coverage of the subject from
one source.

it is hoped that it will encourage the home construction of
equipment which is truly narrow band, using the frequency
or phase methods of modulation and taking fuil advantage
of the mode by the use.of the correct demodulator.

The relative freedom from interference to television, radio
and audio equipment, and the excellent rejection of impulse
noise, makes the mode attractive and economic for both
fixed and mobile operation.

60 pages Price: £1'10incp & p

ESSENTI'AL BOOKS FOR RADIO AMATEURS

These are just three of a complete range of technical publications, log books and maps for the radio
amateur. Send a large stamped self-addressed envelope for the complete list.

The R_SGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby: write to the General Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCIN 2AE TEL: 01-837 8688

AMATEUR RADIO- TECHNIQUES

(5th edition)

by Pat Hawker, G3VA

Basically an ideas and source book, thls ever-popular work
brings together a iarge selection of new circuits and devices

and many constructional and fauit-finding hints.
In this new edition some 50 pages of new material have been
included and other sections have been revised and expanded.

304 pages Price £235incp & p

Qver 700 diagrams

RSGB AMATEUR RADIO
CALL BOOK 1975

Incorporates new callsigns and amendments notified between
At;gust 1973, when the previous edition closed, and August
1974,

Also Includes valuable operating data such as band plans,
beacons, amateur radio prefixes in country order, ITU-zone
list, beam headings and QSL Bureau sub-managers, and a
list of RSGB affiliated societies, clubs and groups.

160 pages Price £1-25inc.p & p

250w Light Dimmers £2-60 (15p)
TRANSISTORS (p. & p. 10p.)
All new and full spec.
BC107/8/9, BC147/8/9, BC157/8/9 all 9p
BF180 25p, BF182/3 40p, BF184 17p,
BF187 13p, BFW10 55p, 741 8DIL 34p,
BF336 35p, 2N3771 £1-10, 2N3441 50p,
BD131 40p, 2N3055 45p, NE555 67p.
EX COMPUTER PC PANELS

4 x 2in packed with semiconductors
and top quallty resistors, capacitors,
diodes etc. Guaranteed min. 35 tran-
sistors, plus data 25 boards £1-10(35p)

INSTRUMENT

GASES

20A 100 piv Si recs
3A 100 piv Si recs

4 for £1 (13p)
4 for 50p (10p)

SMALL ELECTROLYTICS

2:2u4 10/16v, 10u 35v, 50 40v, 100u 40v,
100 6v, 1504 10v, 644 10v 12 for 45p (7p).
PRESETS 100mW ‘“PIHER"

22002 47002 4k7 10k 100k 12 for 50p (7p).
Postage and packing shown In brackets

Manufactured by

CENTURION

Model Nos. 119 and 121 two part
aluminium construction base front and

hooded cover finished in blue hammer

152mm 127mm 89mm £1:80 ea
152mm 203mm 76mm £2-25 ea
Model Nos. 221F and 229F fiat packs.
Front & Rear panels aluminium case
mild steel front panel finished in white
gloss other parts finished in blue

ELECTROLYTICS

2,200 63v 35p (11p) A A
2,000 50v with clip 35p gnp; back unit finished
4,700u 63v 60p (13p

68,0004 16v 65p (32p) stove enamel.
30,0004 25v 65p (32p) Model D w
3,6004 40v 4 x2” 55p (32p) 119

§,000u 35v 40p (15p) 121

152mm 203mm 152mm £3-05 ea
197mm 254mm 159mm £3-65 ea

Prices include P & P UK.
Add 8% V.A.T. U.K. only.
Send S.A.E. for full range brochure.

250 mixed resistors 60p (15p):

250 mixed capacitors 60p (15p)

150 mixed HI-STABS 60p (13p) b

200 Si planar diodes 60p (9p) ammer stove enamel.
QH bulbs 12v 55w 50p (8p) 221F

2N3055 EQUIV 4 for £1 (12p) 222F

4STATION INTERCOM_

-

Solve your communica-

tion problems with this
4-Station Transistor Intercom system (1 master and
8 Subs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Bubs and
Subs to Master. Xdeally suitable for Business, Bur-
gery, Schools, Hospltals, Office and Home. Operatea
on one 9V battery. Onjof! switch. Volume control
Complete with 3 connecting wires each 66ft. and
other accessorfes. P. & P. 63p.

H MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear communication,
On oft switch and volume control. Price £23-76
per pair P, & P. A5p.

NEW! AMERICAN TYPE CRADLE
TELEPHONE AMPLIFIER
V&

in" white gloss,

+ VAT 96p

Latest transistorised  Telephope . Awmplifier with
detached plug-in speaker. Placing the recciver on
to the cradle activates a switch for immediate
two-way con i thout holding the dset.
Many people can listen at a time. Increase efficiency

ADD 8% VAT TO TOTAL

KEYTRONICS

(Mail Order only)

44 EARLS COURT ROAD

Arbour Glectronics Fimited

Unit 13 East Hanningfield Ind. Est.
Nr. Chelmsford, Essex CM3 5BG
Tel. Chelmsford (0245) 400700.
Sheet metal work wiring assembly
service available

in_ofiice, shop, workshop. Perfect for “conference’’
calls: leaves the user’s hands f{ree to make notes,
consult flles. No long waiting, aaves time with
long-distance calls. On/Oft switch, volume. Direct
tape recording model at $12-95 -+ VAT £1-04
P. & P. 65p, 10-day price refund guarantes.

‘WEST LONDON DIRECT SUPPLIES (PW8)
169 KENSINGTON HIGH STREET, LONDON, W8

LONDON Ws8. 01-478 8499
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rescent ouality omponents

BARGAIN CAPACITOR 2,000MFD at 50v. DC wkg.
8ize = 27 x 13” diameter. Tag ended. All new and
unused. Our price 85p.

BARGAIN PROJECT BOX

A plastic box with moulded
extrusion rails for PC or
Chassis panels with metal
front plate fitted with four The
serews (all supplied).

An ideal box to give a small
project a professional finish.
SIZE (internal)

JB11D STEREO

Slmm X% of headph and

MONO/STEREC MICROPHONE MIXER
9 volt. High impedance input. Gold finish with four black
plastic chrome tipped level control knobs. On/O#f switch
and stereo/mono switch. 4 Input sockets.
SPEGIFIGA’HONS —
Input Por XTAL Mics ete.

Slmm X 28mm.

OUR PRICE 40p. two speakers. 3 posi-

tion switch selects
headphones, loud-
speakers or both.
A bargain at 2250

LIGHT EMITTING DIOD!

Til 209 (Red) With Cli 22p each
Til 209 (Green) With Clip 38p each
Til 208 (Yellow) With Clip 90p each
Mled 500 T092 Type 16p each
LED READOUTS

Liteonix

DL707 .3 Character 14 Pin Dil. 2200
DL701 as above but = 1 22-00
DL747 -6 Character 5262
Minitron

3015 7 Segment 16 Pin Dil 2118
3015G as above but = 1 2118
Clock Chip

CT7001 MOSILSI Digital Clock/Calendar Chip Plus

full Circuits and Information leafiet M 95

Circuits and Information Sheet

Lit 704 Led Display for above £1~1
for £24-20

WAFER SWITCHES

1Pole 12 Way
2 Pole 2 Way

g go{e 3 ggn.y
ole 4 Way \ =
2 Pole 6 Way e
3 Pole 4 Wayr
4 Pole 3 Way
28p each
POTENTIOMETERS
All types l'ﬁaﬁd less diameter
Singles Dual
SK Log or 5K
10K Lin Less 10K
25K Switch 25K Less
50K  17p each 50K Switeh
100K 100K  48p each
250K Double 250K
500K Pole 500K
IM  Switch M
2M  83p each 2M
PRE SETS

Bub Miniature Skeleton Type 01 Watt Horizontal
Mounting 100, 250 and 500 ohm, 1k, 2-5k, 5k, 10k
20k, 50k, 100k, 250k, 500k, and 1M ohm 6p each

MAINS TRANSFORMERS

Open Type Double Wound Continuously Rated, two
hole fixing clamp with colour coded flying leads, varnish
impregnated. Approx. size: 13” x 13} ¥ 11" high
Fixing centres: 25/3s”.

TR1 20-0-20v 100 m/a

TR2 12-0-12 v 100 m/a Al

TRS 9-0-9 v 100 m/a
TR4 6-0-6 v 100 0/
TRS' 3-0-3 v 100 m/a
Our Price £1-23 each
200/350v MAINS RELAY
Heavy duty contacts 2500 ohm coil. All new and unused
D.P.D.T. mains relays §0p, Carr. Free. Special quantity
£40 per 100 off.

TURE RELAYS

rand JDew range of British made Relays, 8ize 13”7 x
17 x §”. All two changeovers with 250v 1-5A contacts
md suitable for fitting on -lm Vero
Type Volts Current Ohme
27[A 12v 17M/A 700 AN
21/A 12v 28M/A 430 £1-30
12/A v 33M/A 185 each

JUKCTION BOX Approx 3.DB
e Max Input Sig 1 volt
most  popular Max Output §; 1-3 volt
stereo junction box. Noise Ratio 0D’
Facility for ‘two pairs Supply 0=UI? %g%tICE - 25.95p
POWER SUPPL

Y UNITS
PP1 switched 3, 4%, 6, 7§, 9 and 12 volts at 500 m/a,
with on/oﬂ switch and pilot light. Size: 130mm X B5mm
X 75m NLY £4-00,
PP2 watched 6 — 73 — 9 volt Battery Elunimtor. Approx.

size 237 x 2}” x 817, Ideal for cassette recordera £3 25'

PP3 Car converter. From 12v Pos. or Neg. to = 6 ~ ~7% -
volt. Basy to fit and transistor regulated uﬁﬂ

[/

VEROBOARD
R} 15 Plain -15
2% x 3% 22p 24p 16p
2k X b Up 84p
3} x 3% 3Mp 84p
32 x5 29p 45p
17 x 2} 1-96p ki)
17 x 3% 1-45p 1-16p 75p
17 x & 1-85p 1-10p
Pin insertion tool 729
Spot face cutter 5%
Plht. 36 pins (state -1 or -15) 25p
LOUDSPEAKERS
23" 8 ohm 50p
21” 40 ohm 50p
24” 80 ohm 50p
5”7 8 ohm ceramic 1-25

61” 8 ohm dual cone ceramic 22-50
10” 8 ohm dual cone ceramic 2375
77 x 4”7 8 ohm ceramic £1-60
8” x 5” 8 ohm Perman* ‘t Magnet 81-80
*EMI 13”7 x 8" 450

3— 2410

8 — 16 ohm
*EMI 13” X 87 360 Kit 8 ohm  £7-50

10 inch DUAL CONE LIS

Manufactured by “ELAC"

very high standard these luud-

speakers are a real bargain

SPEC:—8ize>=10” Dual Cone.
Power=10 Walts
Frequency==40-12000Hz
©Qur Price = £3-75p each

MAINS KRYNECTOR

Keynector connects any Electrical
Equipment to the mains supply in
seconds. Idell for ‘t;lench garage

etc, M
can be made (max. load 13A fused).
23-25p..

w

AB7 22 53 11 54p
ABS 4 4 1t 88p
AB9 H 2% 14 84p
ABlO 4 53 14 83p
AB11 4 2 2 54p
AB12 3 2 1 469
AB13 6 4 2 )
ABl4 7 5 23 st
ABL 8 [ 2 98
AB16 10 7 3 £1-35
AB17 10 ¢ 43 3 £1.02
AB18 12 k] 3 #1-20
ABl19 12 8 3 £1-80
ABS PLASTIC BOXES

Handy boxes for jects. Moulded i

rafls for P.C. or chassis panels. Fitted with 1lmm front
Ppanels.

1005 = 106mm X 73mm X 45mm = 51p

1006 = 150mm X 75mm X 47mm = 88p

1007 = 184mm x 124mm X 60mm = $6p

1021 = 106mm x 74mm X 45mm (sloping front) = §0p

CLEAR PLASTIC PANEL METERS
Size 89mm x 46mm X 35mm these meters reguire a
38mm hole for mounting.
=0 to 50 miero amp Full Scale
ME?7 =0 to 100 micro amp Full Scale
MES8 =0 to 500 micro amp Full Scale
=0 to 1 m/fa Full SBcale ,
=0 t0 5 m/a Pull Scale
=010 10 m/a Full

Scale
=0 to 50 m/a Full
ME13" =0to 100 m/a Full

ME14 =o to 500 in/a Full
ME1LS =g to 1 amp Full
ME16 —OboGOvoltl
MY17 =0 to 300 volts
A.C. Full Scale
ME18 =""8" Meter
ME13 =""VU" Meter OQUR PRICE 300
ADD LUXURY 70 DECON DALG 33PC
YOUR CAR ETCH RESIST PEN
ith The Decon Dalo 33PC
::r M;dmotor driven ;. ‘m mqu: i wﬂg
" lor the profess | an
SPEC:- % © section smateur electronics en.
% extended gineer, enabling him to
length 100cm prepare in minutes a
JcLength under perfect printed circuit
fender 40cm board
% Cable length OURIFRIORI00N
120cm WIRE WOUKD
Supplied complete with VOLUME CONTROL
fixing bracket and con- 250chm Only 25p EACH.
trol awitch  27-50 Approx 17 Diameter.
b Long standard spindle.

CABLE LESS SOLDERING IRON
‘WAHL “IS0—TIP*
% Completely Portable
% Heats in b seconds
% Solders up to 150 joints or more per charge
% Recharges automatically in its own stand
Y No AC leakage
components

Y Heats to 700 deg. F
Y Fine Tip for delicate and general purpose soldering
< Only 8” long and weighs just 6 ozs,
OUR PRICE £9-75 (spare bits are available)

or induced current to damage delicate

STOP PRESS
BHA0002 15 watt Amp Module 42-50
NEBSS Timer I.C. 78p
MC1310F  Stereo Decoder 1.C. 2200
5 Regulator 2149
&5
o3y
it
10»
1.0, SOCKETS
D.IL.
8 pin
14 pin 143
16 pin

BARGAIN TRANSFORMERS
12-0-12 volt 500m/a .
240 voit primary transformer bargain.
approx size =60mm x 40mm x 50mm
fixing centres =75mm
Qur Price ' =£1-20.
: 18 voit 500m/a
240 volt primary
approx size =60mm x 40mm x 50mm
fixing centres =75mm
Qur Price =£1-00.
32,2 NOISE LOW PRICE CASSETTES

quality tape in well made screw type cassettes.
in single plastic cases.

BARGAIN BOARDS

Components galoré for the experimenter Ex Computer
boards with Resistors, Capacitors and usetul Transistors—
at least 4 transistors per board. Five boards £1-00.

P
Cét
C90==42p
C120=53p
10% Discount on ten or more caseeties of one type

S8

U.K. POSTAGE 20p
UNLESS OTHERWISE
STATED

V.A.T. Please add

CRESCENT RADIO LTD.rw.

All mail to 11 MAYES ROAD,
WOOD GREEN, LONDON N226TL
Phone: 01-888 3206

If you construct
You should
own one.

CRESCENT

8 9% to all Totals

Callers Welcome at

15 Mayes Road & 13 South Mall, Edmonton N9.

CATALOGUE
I Price 30p.
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12 inch MODELS =50

T12/35 Rated Power 35 WATTS
Centre Pole Diam. 14" imp. 8150

Twin Cone, Range: 50-17000Hz ™ I
Ceramic Magnet
Weight: 600 Gms Rec. Price

T12/60 Rated
Power 60 WATTS
Centre Pole Diam. 2" imp, 8~150
Range: 60-9000Hz

Ceramic Magnet
Weight 1150 Gms.

= £17"50

T12/100 Rated Power 100 WATTS

Centre Pole Diam, 3” imp 8-15Q
Range: 40-5000Hz
Ceramic Magnet

Weight: 1250 Gms

Rec. Price

£29-00

;;altnlt\sg‘s inc VAT
Continuous Guaranteed
for 5 years

15 inch MODELS

T15/70 Rated Power 70 WATTS

Centre Pole Diam. 2” imp 8-15Q
Ceramic Magnet

Weight: 1130 Gms

Range: 50-4000Hz

o £19°00

T15[100

% Centre Pole Diam, 3” Imp. 8-15Q
& Ceramic Magnet

Welght: 1250 Gms.

Range: 50-4000Hz

/S - £3275
18 inch MODEL

T18/100 Rated Power 100 WATTS
Centre Pole Diam. 3” imp. 8150

Ceramic Magnet
Woeight: 1250 Gms,
Range: 35-4000Hz
| ]
Rec. Price £37 50
Wholesale, Retail and Export enquiries
to Sole Distributors:-

AUDIO EQUIPMENT LTD.

102 Henconner Lane, Leeds 13

X
S.A.E. please
for trade terms
or jeaflet

PRACTICAIERI"DII},‘PERBACKS
 FOULSHAM-TAB

THE COMPLETE SHORTWAVE LISTENERS

HANDBOOK

by Hank Bennet £2-10
ELECTRONICS & PHOTOGRAPHY

by Rebert M Brown & Mark Olsen £1:85

GETTING THE MOST OUT OF YOUR
ELECTRONIC CALCULATORS -

by William L Hunter £1-85
INDEXED GUIDE TO MODERN ELECTRONIC

CIRCUITS R

by Robert L Goodman £1:90

MODEL SAIL AND POWER BOATING . . . by remote
control

by George Siposs £1-80
RF .ﬁlﬁl_l‘)) DIGITAL TEST EQUIPMENT YOU CAN

B!

edited by Wayne Green £1-95
AMATEUR FM CONVERSION & CONSTRUCTION L

PROJECTS

by Ken Sessions, Jnr £2-10
CAR STEREO SERVICE & INSTALLATION

by Paul Dorweiler & Harry Hansen £1:95
COLOQUR TY TROUBLES (FACTBOOK)

by The Editors of Electronic Technician/Dealer £2-30
ELECTRONIC TEST EQUIPMENT—and how to use it

by Joe Risse £1-85

ELECTRONICS UNRAVELLED--A new common-
sense approach

by James Kyle ©£1-90
SlMPléFIED COMPUTER PROGRAMMING~The easy
way
by Kelton Carson €1-95

FOULSHAM-TABLTD.
YEOVIL ROAD, SLOUGH, BERKS

GUEST ELECTRONIC DISTRIBUTION
LIMITED

Guest, normally supplying electronic components to
industry, are making available packs of specially selected
components for the home constructor. These components
are of professional quality at hard to beat prices.

PACK 1—~CAPACITOR PACK 1
30 Miniature vertical mounting electrolytic capacitors
50V working.

5 x 0-47uF 5x |0uF

5x |-0uF 3 x22uF £2-00 Eone'pack)
5 x 2+2uF 2 x 33uF £3-50 (two packs)
5x 3-3uF

PACK 2--RESISTOR PACK
Pack of 200 medium power (0-75 & IW) resistors.
Assorted values throughout E24 range 5%.

£2-00 (one pack)

PACK 3-—POTENTIOMETER PACK

Pack of skeleton potentiometers linear {W.

4 x 2500 4 x 10KQ

4 x 5000 4 x 50KQ £2-50 (one pack)
4 x IKQ 4 x 100KQ i

4 x 2-5KQ 4x2-5MQ

PACK 4

A special pack designed for the constructor who is ‘‘stock-
ing up’’ generally and seeks excellent value.
Comprising:
Selection of electrolytic capacitors (304-)
Comprehensive selection of medium power resistor (5%) E24
series (1004)
Selection of skeleton potentiometers (324)
> Selection of lampholders (54-) with bulbs
Miniature 250V 2A toggle switches, 3 or 4 poles (2+4)
£5-50 (one pack)

All prices include VAT and Post and Packing.
Please send cheque/P.0./Cash, clearly stating pack required and

address to:
BRIAN WOODS
(REF: B.D.) Marketing Services, Guest Distribution,
Rediands, Couisdon, Surrey CR3 2HT -
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NEW ITEMS THIS MONTH

The bargains in this column are just some of the
items which appesred in the April supplement
to our catrlogue. You can receive this catalogue
and the next 12 supplements by sending £1.

Miniature microswitch with roller, Cherry ref.
no. 62, size approx. 3” long X }” high x 2”
thick with steel roller on }” long actuating lever.
5p each.
Triac, ex unused computer American “GE'
ref. no. 8C 40D, this is a 600v 12 amp triac.
A snip at £1-40,
Rectitier, American “GE”, 100v 10 amp. 051: each.
Computer condensers, American made Sangamo,
their type DOM: 21,500 mfd, 35v DC working
with mounting clip and terminal sockets. Price
£1 each + 95p post.
Reel to reel tapes, pre-recorded with classic and
light music, new in perspex type storage box,
10 different titles (our assortment). £5 the lot,
which makes them worth buying even if you do
not like the music recorded on them. Please
add 30p post. 56 all different £25.
Multi-voliags transformer 13 watts, an extremely
versatile transformer and it is guite surprising
the number of different voltages which may be
obtained by using its two windings or parts of
these windings in assisting or opposing modes.
In addition to these, such voltages as 20-0-20 or
25-0-25 or 130-0-130 may be obtained. The two
secondary windings are (1) 50v tapped at 30v
and (2) 260v tapped at 240, 220, 200 and 130.
Special snip price, only £1 4+ 30p post.
Ring main cable. Springtime is the time for
alterations at home and if you are contemplating
any lighting or heating alterations, then note we
bave good gquality ring main cable 13 amp twin
and earth, price 15p per metre, cut to your
length, or £11-75 per 100 metres + £1 post.
Ditto for lighting, 12p per metre, cut to your
length, or £7-75 per 100 metres. Also for ring
mains ete. we have junction boxes at 14p each,
18 amp ring main sockets, flush mounting, whlte,
at 40p each, brown at 25p each or brown switched
at 86‘; each. 13 amp 2 gang sockets, brown, un-
switched, at 60p each. § amp 8 pin sucketu, white
at 25p each, switched 80p. White spur bozes
20p each—white spur with 13 amp socket 50p.
8EW {angential heaters. We bave had a further
small delivery of these and can once 2gain supply.
Price, a little up unfortunately, now £4-80 +
60p post. Control switch 85p. Knob for same 25p,
Break-down unit, contains a whole range of most
useful parts some of which are as follows—=86
silicon diodes equivalent OA91. 68 resistors,
mostly ¢ watt 5% covering a wide range of values.
4 X -1 mid 400v condensers. 15 X -01 mfd 100v
condensers. 2 RF chokes. 8 x B9 valve holders.
1 X 4H choke. 1 X 115v transformer. 1 boxed

MULLARD UNILEX STEREO SYSTEM
There is no doubt that it is a
good gystem, we believe that
for the mone% it is without

gladly at our Tamworth Road
depot. Prices of the individual
items for this:
1, Unilex Amplifier
l 1 Unilex Amplifier Ref. EP.9000
1 Unilex Pre-Amp Ref. EP.9001
1 Unilex Power Unit Ref. EP.9002
1 Control panel kit with spun aluminium
faced knobs .. . %380
Pair of 15 ohm speakem made by Goodmans are also available if required,
pﬁxce £3- 80 the pair. No extra postage if ordered with the above, ctherwise

Ref. EP.9000

SPECIAL PRICES TO COLLEGES AND INSTITUTIONS WISHING TO
INCLUDE THIS KIT IN TEEIR CURRICULUM.

SMITHS CENTRAL HEATING CONTROLLER

Push button gives 10 variations as follows:—(1) con~
tinuous hot water and continuous central heating
{2} continuous hot water but central heating off at
night (3) continuous hot water but central heating
only for 2 periods during the day (4) hot water ahd
central heating both on but day time only (5) hot
water all day but central heating only for 2 periods
during the day (6) hot water and central heating on
for 2 periods during the day time only—then for summer time use with central
heating off (7) hot water continuous (8) hot water day time only (9) hot water
twice daily (10) everything off. A handsome looking unit with 24 hour movement

MAINS TRANSFORMERS
All standard 230-250 volt primaries.

£ p
1v ao ao aa 1 amp (special) 1-756
24v 5amp .. -85
6-3v 2 amp 1-00
6-3v ao ao 8amp .. 1-50
9v .. .. .. 1amp .. -95
9v oa an aa 35 amp .. 1-95
12v oo aa 1} amp .. 1-50
12v 00° a0 .. 1 amp 100
6-5v-0-6 5v 1-35
18v 1-25
20v 1-00
24v 150
AUy 8-50
12-0-12v 1-20
6-0-6v 1.26
8-0-8v 1-25
18-0-18v 8-50
25v 1-85
50v 2 amp & 6:3¢ 4-50
60v 5 amp & bv 7-50
27v oa oo 4-50
30v oo na 0a 87 amp 22-00
80v tapped 75v & 70v 4 amp 550
230v-60mA & 6'3v 1-5 amps 175
275-0-275v at 90mA & 6 4v 3 amps -25
EHT Transformer 5000v
23mA R (intermittent) §-50
Charger Transformers
6v and 12v ao ao 2 amps 1-25
6v and 12v 3 amps 220
6v and 12v 5 amps 3-60

and the switches and other parts necessary to select the desired pr
heating. Supplied complete with wiring diagram. Originally sold, we beheve,
at over £15—we offer these, while stocks last, at £5-95 each, post 30p

=
L WALL THERMOSTATS

Wall and in a hand plastic case. (Cream and beige).
Adjustable by stider (lockable) and may be set to control temperatures
from around freezing through to 50°C. The slide panel is engraved and
indicates (frost), (warm), (very warm), ete. The thermostat will controi
heaters, etc., up to 15 amp at normal mains voltage and is ideal for
living room, bedroom and greenhouse, etc. Price $1-65. Don’t miss
this.

N

i_"-_ THiS MONTH’S SNIP —
e

Latest BSR Record Cﬁanger with ceramic Stereo [
Cartridge £6-95 andif purchased at the same time teak '
veneered wooden plinth and Perspex cover for only
£4-00 instead of £4:95 P.&P. £1 on one or both items.

unit containing 4 delay lines. Tag panels, t:
condepsers, suppressors, all moumted up on a
useful chassis sized approx. 97 x 57 x 7%, Offered
at only 78p—the 66 diodes would cost at least
10 times this amount, so this is obviously a snip
not to be missed. Post and packing 60p.
‘Waterproof 8 core leads for lawn mowers etc.,
new colour code, BA rating, this is a perfectly
standard pve eircular flex which will cost you
1%p per metre in you local shop. Offered at the
special price of £1-85 per 25 metre length +- 80p
post. Fix a 13 amp socket to a cable drum, wind
this lead round it and terminate with a 3 amp
rubber covered plug (available, price 40p) and
you have & very useful extension lead.
Acquarium thermostat, in a sealed glass tube, but
adjustable over the tropical fish range. Price
£1 each.

Computer boards with ICs. We guarantee each
board have at least 15 ICs, the boards are in tip
top condition, a8 far as we know they were never
put into service. Price 75p each.

Computer cooling fans, “the famous Plannair,
thege are a six bladed 43" fan rotating at approx.
3000 revs per minute, in a die cast case sized
approx. 5” square with 4 fixing holes and cable
entry box., Now new, but any not in perfect
working order would be replaced. Price £3 each
+ 30p post.

Double-ended mains motors, special snip this
month! It has a normal induction motor, not high
powered but quite saitable for operating a fan
in a heater or cooker hood or similar. This has the
advantage that having a spindle from each end
thus any fan blade should be right. Another
feature is that this has 4 mounting feet. Special
price, only §5p each.

Slot meter. Another special bargain this month
because of its high and useful breakdown value
is the qlot meter. (a) It is in a useful box with
lock, size approx. 8”7 x 3" x 4” (b) it has a
Sangamo motor of 1 rev per hour which the
makers price is in excess of £3 (¢) it has 3 digit
cmmtet and (d) it has a coin switch mechanism.
Ui an table bargain at £2 +

80p post.

High power battery motor, 12v operated, strong
enough to power a motor mower, go-cart or
similar. Speed easily variable. These motors can
also be used as a brake for any rotating machine,
simply by coupling the spindlé to the machine
and short-circuiting the windings by a variable
resistance, price £2-50.

Transistor iype 2N8055, thoroughly checked, for
high gaim, smtable for fluorescent lighting in
verters ete. 45p each.

Relay “elasta” Bwiss made with watchmaker’s
precision, 1600 vhm‘ coil operates heavy duty

TRANSISTOR ASSISTED CAR IGNITION
This system which has proved t6 be efficient and
reliable, was described in the April Wireless World.
‘We can supply kit of parts. Price £5-55 plus 30p
post. When ordering please state whether for
pogitive or negative systems.

RADIO STETHOSCOPE
FKasiest way to fault find, traces-signal from aerial to
speaker, when signal stops you've found the fault.
TUse it on Radio, TV, amplifier, anything. Complete
kit comprises two special transistors
and all parts including probe tube and
crystal earpiece, £2-20 twin stetho-set
instead of earpiece 88p extra post and
ins. 20p.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
standard 13 amp fused plugs and on/foff
switch with neon warning light. Supplied
complete with 6 feet of flex cable. Wired
up ready to work. £2-75 plus 40p P. & P.

{ HOUR MINUTE TIMER

Made by famous Smiths company, these have a large
clear dial, size 4%in. x 3%in., which can be set in 1
minutes up to 1 hour. After preset period the bell
rings. Ideal for processing a memory jogger or, by
adding simple lever, would operate micro-switch. £1-26.

AVE CRYSTAL SET :
Although this uses no battery it gives really amazing
results. You will recéive an amazing assortment of
stations over the 19, 25, 31, 39 metre bands—Kit contains
chassis front panel and all the parts, £1-25—crystal ear~
phone 50p.

INSTANT START FLUORESCENT

LIGHTING BARGAIN

Starterless control gear, complete with tube ends and tube clips
for window lighting, signs, fascias, etc. 4 ft. 40 w. £1-50; 5 ft. 65w.
£1+60; 5 fr. BOw, £1-75; 6 ft. 80w. £1+95; and for pairs as follows:—
ewin 2 ft. 20w. £2-55; twin 3 ft. 30w. £2'15; twin 4 ft. 40w. £2-9
twin 5 ft. 65w. £3°25; twin 5 ft. 80w. £3-95; twin 8 ft. 125w. £4-50.
These are about one half of maker's current prices and can’t be
repeated once stocks are cleared. Please add 30p per piece to

cover postage or carriage.

DEDUGT 10% IF YOU ORDER 10 OR
MORE OF TYPE, ADD 350 PER
TRANSFORMER IF NOT COLLECTING.

RELAY BARGAIN

Type 600 relay, 2 changeover one open and one
closed contact. Twin 500 ohm coils make this
sujtable or closmg off DC 6v, DC 12v, DC 24v
or AC mains using resistor and rectifier. 33p each.
Resistor and rectifier 20p extra.

BLACK LIGHT

Ag used in discotheques and for stage effects, ete.
Virtually no white light appears until the rays
impinge on luminous paint or white shirts, ete.
We offer 12” 8w tubes complete with starter,
Price

choke, lamp-holders and starter-holder.
£2-75 + 30p post. Tubes only £2 + 30p post.

TAPE DECK

In metal case with carrying
handle, heavy Hy wheel and
capstan drive. Tape speed
33. Maing operated on
metal platform with tape
head and guide. Not new
but guaranteed good work-
ing order. Price £1-85 plus
£1 post and ineurance.

LIGHT SWITCH

Automatically switches on lights
at dusk and off at dawn. Can
also be used where light and
dark is & convenient way to
stop and start an operation.
Requires only a pair of wires to
the normal switch, In bakelite
box, pormal switch-plate size.
1 amp model £2-95.

MAINS TRANSISTOR POWER
PACK .

Designed to operate transxstor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up fo
500mA (class B workmg) Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, PP9 and others. Kit comprises: main
tr:mstormer rectifier, smoothing and loa/d'resistor,
condensers and instructions. Real snip at only
£1-20.

SOUND TO LIGHT UNIT
Add colour or white light 4
to your amplifier. Will
operate 1, 2 or 3 lamps
{mazimum 450w). Unit in
Box all ready to work.
£7:95 plus 95p VAT and
postage.

MAINS MOTOR
Precision made—as used in
record decks and tape recor-
ders—ideal also for extractor
fans, blower, heaters, etc. New
and perfect. Snip at 5p
Postage 20p for firgt one the
:10p for each one ordered.

17 stackmotor £1-04.

147 stackmotor $1-20.

AUTO—ELECTRICAL CAR AERIAL
with/ dashboard control switch—iully
extendable to 40in or fully retrac-
table. Suitable for 12V positive or
negative earth. Supplied complete
with fitting instructions and ready
wired dashbo.&rd switch. £6-95 plus
25p post and insurance.

gold or gilver one seb and
two other sets open or relay closing. A really
high-class relay, supplied in a transparent plastic
box which can be used as a dust cover. Do not
miss this bargain at 55p.

2 circuit toggle switch normal panel mounting
through $” hole, one circuit changeover, the
other circuit simply on-off. 20p each.

TERMS:—

ADD V.AT.

Send postage where quoted—other
items, post free if order for these
items is £6°00, otherwise add 30p.

J. BULL (ELECGTRIGAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,
CROYDON CRO IXX
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for fast easy
| EASY TO USE B4

IDEAL FOR HOME

fdult v

(SAVBIT hand? rSAVBlT solde? (ALU.SOLD (Fine gauge soldeﬁ (" For soldering )

. . b for solderin I fine joints
solder dispenser for general purpose soldering aluminium componentsg L Dispensers
work New Mutticore Aly-sol Fine gauge solder for soldering :/IuElzisclgre
Acoil of Ersin Ahandy plastic reel of flux-cored solder in 16 small Gomponents 138ft of Solder make
Multicore Savbit SAVBIT alloy. 83ft of 18 s.w.g. §.W g. No extra flux 225.w.g. (42.0 metres of those small
Solderina (19.2 metres of 1.22mymn) needed. Plastic reel holds 0.71mm) Ersin Multicore 5 core jobs easier.
dispenser 7it 6 in of s ?sgf;?gf’]‘:i\"géhafﬂ” bie solder wound on a plastic reel. 21ftof 22
18s.w.9. (2.2 . in solder di 5 a Suitable for intricate work and s.w.g. (6.4
.rrnetrgslzf 1.22mm). K i er dispenser. smalil components. metres of
he Solder that B N 5 i
e Size 12 £1.72 Size 4 £2.32 Size 10 £1.44 S
of soldering iron ,F;&‘" it P L S specially
bits. o suitable for
T soldering tine
) .I| wires, small
Size 5 MR components
32 \\_ i and for
p J \ 4 1 - repairing
Nt il E i printed
NE w = circuits.
BIB WIRE STRIPPER & CUTTER Y NE W 'soLDER wicK Size 15 36p
Fitted with unique 8 gauge = Absorbs solder instantly, from tags and Orsize 19A for ki
- N A . & — ' or kit
éﬁ* N :r?ée:;t;r w;}h nzggizslogklr?r? device “\Jltop&,o printed circuits. Only needs 40 tcaso Watt wiring or Radio and
/ L= incorporztgd‘?or autom.a!i% y (oﬁ‘ tSOIdent o ?umkdaf? easé’ T.V. repairs 7it.
v/» 4 opening. Strips insulation from fiex SR €\ ig :zﬁ‘—co?'f:s?\?e.nee wean (52“} ;?grgz)nfr;}s
’ and cables in seconds and can also & Ersin Multicore Solder.
be used as a cutter. A " .
\ e 2 Model 8B. 80p Size 18 90p \Size 19A 34p

Bib Hi-Fi Accessories Limited,

cJdE 47T P2 B

& | leraci Har 35

Ad, lers, HPZ 48H

LISTEN TO ([ZEBIDAR °® THE WORLD!

*CR70A &\ — PRAOX

, e £10-93!
A 1 VAT PAID
#%°1 CARR. 32p

’ R.F. PRESELECTOR

ORDER !
. ;‘REOPR:I_) 'skzF. Preselector is the solid state version of the world famous

WhIch 1t now supersedes.
£37°15¢ It employs Silicon “N* Channel FET (Field Effect Transistor) front end
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve
VAT PAID receiver performance over the range |5 to 35 MHz, providing a considerable
GOMM“MGA"ON REGE|VER CARR. 85 increase in gain up to an overalf average of 30dB, with improved image
DU rejection and noise ratio.

The CODAR CR70A is an outstanding general coverage ication i with co-ax plug (less standard 9 volc PP6 Battery). 12

Guarantee , ..

receiver, ideal for the keen S.W.L.

It tunes from 540 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
bands [60-10 metres, International broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COIL Hi-“Q" Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB
signals. Separate output for Tape recorder. -

Ready to plug in to 200/240 voits AC. it only needs your aerial and a
2/3 ohm loudspeaker to bring the world to your finger tips. {2 months
full guarantee. S

| MULTIBAND—6 y

SHORT WAVE RECEIVER KIT
£l 690! CARR. 43p

All transistor T.ILF. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres)
cot;nplete :g\:fragerno gaps. Medium waves—Trawlers—Ship / Shore
h ix

H Bands [60-10 metres—International Broadcast
+% IMPORTANT NOTE . frola AugEr_T_liaR, Far EBst, /}X'Fs/sxﬁ ﬂslg ?tc. using'4"mliniaturekplug in Coils.
A s B H Hi~Gain egen. Det., odule giving full loudspeaker output to
Bl £ ardar, ity Shackes v i sl e iy 38 St 5 S Soaler. sacove AT
for this when ordering—your delivery date will be shown on your A Quality CODAR-KIT with i2 months Guarantee. No technical knowledge
receipt, sent by return. rer.?uired, simple to build, printed circuit and Pictorial Instruction Manual.
- - . . fully detailed step bZ step.
*s | ts for Ed i 1 Authori and Senior € Complete Kit with 4 Coils {less standard PP6 battery).

ILLUSTRATED LEAFLETS FREE ON REQUEST (STAMP APPRECIATED)

ON THE DESIGN STAFF— ® 10 COPE WITH INCREASING DEMAND - PLEASE
G3ISZM G3IRE NOTE NEW SALES OFFICE TEL No. BRIGHTON 38345
MON-THURS-92.30 a.m.-4.30 p.m.

VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX
WORLD-WIDE MAIL ORDER—EXPORT QUOTES FREE. BNI5 - 8TZ
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@® RESISTORS

CARBOK FILM

AW 1Q to IM: 5%, IM2 to 10M: 10% E12
+W 1Q to 10Q: 5%, TM2 to 10M: 10%

E12 11Q to 910k: 5% E12 & E24 1p each
METAL OXIDE
W 10Q to IM: 2% K12 & E24 4p each
WIEEW 'UND

0:22Q, 027Q, 033Q, 0470
10%, 1 Q5% 18p eack
1-2Q to 270Q: 5% EI12 14p each

Other ranges stocked. See our catalogue
for details.

E12: 10, 12, 15, 18, 22, 27, 38, 39, 47, 56,
68, 82 and decades,

E24:11, 13, 16, 20, 24, 80, 36, 43 51, 62,
75, 91 and decades.

® POTENTIOMETERS
Rotary miniature carbon

track 1” spindle.

Valties available: 5k, 10k,

25k, 50k, 100k, 250k, 500k,

1M, 2M.

Log. Single-gang 17p
Lin, Single-gang (+ 1K) 17p
Log. or Lin. Single-gang with
switch 36p

Log. or Lin. Dual-gang

without switch 54p

Slider 60mm track. Metal-~

cased: overall length 86-15mm’

{knob extra 7

Values avazlable 1k; 5k; 10k;

25k; 50k; 100k; 250k 500k,

Lin. Single Gang 88p

Log Bingle Gang 4211
Lin or Log Dual Gang 49p
Presets:- 0-1W Vertical or
Horizontal.

1000, 220 Q, 470Q, 1K, 9k2,
4k7 10k, 22k, 47k, 100k,
220k, 470k, 1M 7p each

@ CAPACITORS

Sub-miniature
ial lead electrolytic

Mitd V Price Mtfd V Price
1 63 6p 68 63 6p
16 63 6p 68 16 6p
22 63 6p 68 63 14p .-
3.3 63 6p 100 4 6p Mfd V Price
47 63 6p 100 10 8p 470 63 6p
6-8 40 6p 100 25 6p 470 10 14p
6-8 63 6p 100 40 6p 470 25 16p
10 26 6p 100 63 16p 470 40 25p
10 63 @6p 150 63 6p 680 6:314p
15 16 6p 150 16 ©6p 680 16 18p
15 40 -6p 150 25 6p 680 25 25p
15 63 6p 150 40 14p 680 40 28p
22 10 6p 150 63 16p 1000 4 14p
22 25 6p 220 4 6p 1000 10 16p
22 63 6p 220 10 6p 1000 16 35p
33 63 6p 220 16 " 6p 1000 25 28p
33 16 6p 22025 1l4p 1500 6-316p
33 40 6p 33 40 @p 1500 10 25p
47- 4 @p 220 63 25p 1500 1
47 10 6p 330 4 @p 2200 6:325p
47 25 6p 330 10 6p 2200 10 25p
47 0 6p 330 16 14p 3300 6-328p
47 63 6p 330 63 28p 4700 4 28p
® MAINS
CONNECTORS

P360 3-pin 1-5A Chassis Plug with
Line Socket
8A2190 3-pin 5A Chassis Plug

8A1862LineSocketior

40p
28p

8A%IS0 2y e
P437 3-pin 5A Chassis Bocket
with Line Plug ks

® TRANSISTORS
& DIODES
AC127 18p BYI126 13p
ACI128 18p» BYI27 18p
ACL76 17p BYI164 49p
AD161/162MP BZYS8 geries
83p . 13p
BA100 9p MPF102 36p
BAMDB 22p 0A91 6p
BCL07 10p ©0A200 p
BA108 10p oCT1 20p
BC109 13p BC146D 88p
BCI109C  15p T1843 28p
BCl142 23p wWOOb 30p
BC143 26p 04 33p
BC147 10p 1IN9l4 4p
BC148 10p 1N4001 6p
BCI40  12p iN4002 6ip
BC168C 12p 1N4003 7
BC169C  1%p 1N4004 ~ Tip
BC178 17p 1IN4005 8p
BCI82L  10p 1N4006 8ip
BCISSL 12p 1XN4007 9
BCI84L 1% 1IN1148 4p
BC212L  Mp aN1302  20p
BC213L  15p 2N1303  20p
BC2l4L,  18p 2N1304 30p
BCY7L 220 2NL711 24p
BD131 45p 2N2219  25p
BD132 54p 2N2646 45p
BD13/BDI32 2N2905 33p
MP £1:20 2N29260r 12p
BD135 86p Ye 12p
BDi39 49p Gn 18p
BD140 89p 2N3053 18p
BF258 36p 2N3055 49p
BF259 26p 2N3819  28p
BFX29 30p 2N5 51p
BFX30 388p 7400 16p
BFX84 80p 7413 39p
BFX85 86p 7447 £1-10
BFX87 80p 7473 54p
BFX388 2bp 7474 45p
BFY&0 20p 7490 93p
BFY51 2W2p 7493 93p
BFY52 20p 74121 39p
L.ED. RED
2med 37 only 16p
Panel mtg clip bp

{Other colours and 7-seg.
displays in our catalogue)

@ INTEGRATED
CIRCUITS Wﬂ {
69p
LH0042CH (T099) £4 25
MC1310P (14-pin DIL)

CAB046 (14-pin DIL}
£2:50
MC1496 (UA796) (14-pin Dl'L)

78p
MFC4000B 58p
MFC6040 83p
NE555V (8-pin DIL) 85p
8C1495 (14-pin DIL) £2-70
863402 (14-pin DIL) £1-69
TBA8L0S 2100

H#AT741C (8-pin DIL} 86p

#AT41C (14-pin DIL) 4511
uA747C (14-pin DIL)  £10
#A748C (8-pin DIL) 8911

R0 (1618

VOLTAGE REGULATORS 5
(AT805 5V 1-5A (TO3)  £1-78
LATB1S 15V 1:-5A (TO3) £1.75
MVR 53Y 12V, 15V, 500mA

(TO. £1-60
MATSMOS 5V 500mA
(Plastic power) £1.05
LAT8MI5 16V 500
(Plastic power) £1:05
HATSLO5 5V 100mA (T092) 80p
MAT8L15 15V 100mA (TO92) 60p

(T09%9 or 14-pin DIL) Thp
Qur catalogte contains applica-
tion circuits and data for all
the above 1.C.’s and many more

 MA723C Variable 2 to 37V

‘ ISCO U NT co\leetmg
p our catalogue Sta.rt
]h)i(;'ﬁs Dlmc ¢ Vouchers NO

"® SWITCHES

Rotary adjustable stop.1 pole,
2 to 12 way; 2 pole, 2 to 6
way; 3 pole, 2 to 4 way;
4 pole, 2 or 3 way 46peach
Slide Sub-min DPDT 104p
Slide Min. DPDT 14p
Push to make Non-locking
BPST 4ap
Push-on, Push-off Locking
DPST 250V 4A 36p

Bocker ‘White DPST 2540V

p
Rutary Mains DPBT 250V
24

%
¥

i'd
Toggle with ON/OFF plate
DPDT 250V 1-5A 26p

BCD OUTPUT
SLIDE SWITCH

Marks the end of the old-
fashioned thumb-wheel switch
With 7-segment type read-
out. Full details in our
catalogue. 1-38

. @ PLUGS & SOCKETS

DIN PLUG CHASSIS

BOCKET
2-pin 8p 7p
3-pin 9p 8p
4-pin 10p Sp
5-pin-A (180°) 12p

5-pin B (240°) 12p Sy
6<pin 12p Sp
JACK PLUGS
#in. 8td. Mono Plastic Barrel
$in. 8td. Mono Metal Barrel
#in. 8td. Stereo Plastic Barrel
4in. 8td. Stereo Metal Barrel
- 2-5mm Plastic Barrel 10p
2:5mm Metal Barrel 15p
8:5mm Plastic Barrel 10p
8-5mm Metal Barrel 16p
J’AGK CHASSIS SOCKETS
2:5mm OQpen-type metal
3:-5mm Open-type metal
$” 8td. Mono Qpen-type metal
4" 8td. Mono Moulded with 2
break contacts 16p
1" 8td.Stereo Open-type

metal 18p
4” Std. Stereo Moulded with 8
break contacts 21p

PHONO
Plastic-topped Plug

k3
Screened Plug 12p
Chaseis Socket Single 55 BlalE—
Chassis Socket Fwin p
©® TRANSFORMERS

LT700 min, output Pri. 1k2; Sec.
5Q 200m’

Sub-min mains 6-0-6V  100mA £1‘03
12-0-12V 50mA £1°03
(Bize both approx. 30 x 27 x 25mm)

Min. maing

0-6V 500mA, 0-6V 500mA

0-12V 250mA, 0-12V 250mA

0-20V 150mA, 0-20V 150mA
0-24V 126mA, 0-24V 126mA

Mains MT3AT: Sec: 12-15-
20-24-30V 2A £4-28

Mains MT206AT: Sec: 0-15-
20V 14, 0-15-20V 1A £3-98

B Lot goun FA7E
= _m# OGUES -

- 132 Big Pages

Includes dozens of
useful & interesting
circuits you can build;

data; hundreds of
Ppictures, transistor
equivalents list and
hundreds of new lines.
Packed with infor-
mation. Only 40p.

©® ORGAN
CONSTRUCTION

A Fuli Scale Electronic Organ that you can
Build to Your Own Specification.

FULL CONSTRUCTIONAL DETAILS
IN QUR LEAFLETS

Leaflet MES 51: Price 15p,
describes a fully polyphonic [!
basi¢ organ which can later be
used 48 the basis of a large
sophisticated instrument.
Leaflet MES 52: Price l5p 4
continues the deseription of
the MES 50 series organs and shows you bow
to add a second keyboard with lots more stops.

® THE AMAZING DMO2

A ready-built, tested and guaranteed digital
magter oscillator. Accurately generates the top
13 notes for your organ gystem and reduces the
complete tuning of your organ to ONE SIMPLE
adjustment. New design gives selectable C to ¢
output ranges of (approx.) 4k to 8k (highest) or
2k to 4k or Ik to 2k, ete. right down to 16Hz to
32Hz! And this new compatible design is even
smaller:—only 3-5in x 3-7in including gola-
plated edge connexion.

DMO2T includes built in variable depth and
rate frequency shift tremulant.

DMO2 $12:25 DMO2T £14-25

SAJ 110: 7-stage frequency divider in 14-pin DIL
package. Sine or square wave input. Square
wave output may be converted to saw-tooth.
£1-80 each or 6 for £9-94 or 12 for £18°16.
Keyboards high quality, fully sprung.

Flat-front 48-note F'to B £15-95
Sloping-iront 49-note C to C £15-95
Sloping-front §1-note C to C £2044
Swell pedal with 10k log, pot £6-33
*Spring Line Unit (Short) £3:05
*Spring Line Unit (Long) £829
*Reverberation Driver Module £5-34

* 8.A.E. please for full details: leadet MES 24.
Gold-clad phosohor-bronze wire 80p per yd.
Palladium_earth bar 18p per octave length,

Contact Blocks 2-make (GB2) 22p
8top Tabs rocker type not engraved (white, red,
grey or black) with DPDT switch 59p

SPECIAL OFFER
15 BC108C £1.00
All brand new marked L.T.T.
Guaranteedzfull spec. highest
gain group.

“‘ELECTRONICS TODAY
INTERNATIONAL”

4600 SYNTHESISER

‘We stock all Parts for this brilliantly designed
synthesiser. This includes all the P.C.B.s, metal-
work and drilted and printed front pa,nel givmg
a truly 1 finish. Auth iv

agree the E.T.I. International Synthesiser is
technically superior to most of today’s models.
Complete constructional details in our booklet,
shortly. §.A.E. please for price list

ca
P.O. BOX 3, RAYLEIGH,

ESSEX.

ol
Tel.: Southend-on-Sea (0702)44101

SHOP NOW OPEN: 284 LONDON ROAD, WESTCLIFF-ON-SEA, ESSEX
VAT Please add 8% to the final total. Post and packing included in U.K.
(15p handling charge on orders under £1).

First-class post pre-paid envelope supplied free with every order.

and specification.
‘We also stock all parts tor the P E. Synthesiser
and Mlmsomc
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- The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

AC107 022 | ADI6L & BCI51 022 | BD133 072 | BFI84 028 | MJIE3440 - 9N1893 041 ( 9N3053 019 , 9N4058 013
ACL13 020 | ADI62(MP) 75 | BCI52 019 | BD135 o044 | BFI85 033 | MPF102 -21 2147 079 | 2N3054 O-5L | 9N4059 011
ACI15 022 | ADT140 055 | BC153 031 | BDi36 044 | BF187 0380 | MPF104 - N2148 063 | 2N3055 - 045 | 2N1060 018
ACll;K ?;'ﬁ AFH; gg; ]%Eig; 3-33 §Bi§§ o-gg Bﬁss 3-%3 31511:)105 - 2N2160 0-66 | 2N3391 016 | 2N4061 013
ACl2 - AF - - ] BF194 - 0-39 | 9N2102 0-89 | 2N3391A 018 | 2N4062 013
AC125 019 | AF116 027 | BCIGS 13 | BD139 061 | BF195 18 | 0020 - oN2193 039 | 2N3392 016 | 2N4284 019
AC126 019 | AF117 027 | BC159 -13 | BD140  0-86-| BF106 16 | 0C22 : 9N2194 039 | 2N3398 016 | 2N4285. 019
ACL27 020 | AF118 080 | BC160 -50 | BD165  0-88 | BF197 18 | 0C23 2G3394 O aN2217 024 | 2N3394 016 | 2N4286 019
ACI28 020 | AF124 083 | BCI6L 55 | BDI75  0-68 | BF200 050 | OC24 - ON2218 022 | 2N3395 019 | aN4287 019
ACI32 016 | AF125 -33 | BC167 -13 | BD178 066 | BF222 £1-05 | OC25 - 2N2219 G922 | oN3402 028 4288 019
ACI34 018 | AF126 -31 | BOL6S 18 | BD177 02 | BF257 50 | OC26 - 2N2220  0-24 | 2N3403 0823 | 2N4289 019
AC137 018 | AF127 -3L | BC168 13 | BD178 072 | BF258 88 | OC28 2G3718 0 2N2221 022 | 2N3404 Q81 | 2N4200 019
ACId1 020 | AF139 -33 | BC170 -18 | BD179 077 | BF259 -94 | 0020 - aN2292 092 | ON3408 046 ; 2N4291 019
ACL4IK 032 | AF178 -55 | BC171 ‘16 | BD180 077 | BF262 -61 | 0035 019 | 9N2368 019 | oN2414 Q17 | 2N4292 Q19
ACL42  0-20 | AF179 055 | BC172 16 | BD185  0-72 | BF263 -61 | OC36 0-33 | 2N2069 016 | aN3415 017 | 2N4293 - 0-19
ACH2K 028 | AF180 055 | BO178 -18 | BD188 072 | BF270 039 | 0C41 018 | 2N2368A 016 | 2N3416 081 | 2N6172 018
ACI51 017 | AF181 055 | BCI74 -16 | BD187 077 | BF271 -33 | 0C42 0-18 | 2N2411 027 | ON3417 0-81 | 2N5294 0-60
ACI54 . 028 | AF186 055 | BCI75 -24 | BD188 077 | BF272 -88 | 0C44 - 2N2412 027 | 2N3525 083 | 2Nb457 0-85
ACI55 022 | AF289 041 | BCI77 -21 | BD189 083 | BF273 -39 | 0C45 - 2N2646 052 | oN3614 074 | oNbsS 085
ACIS6 022 | AL102 @72 | BO178 021 | BD190 083 | BFa74 -39 § 0C70 - 2N2711 023 | oN3615 0-82.] 2N5469 044
AC15 0-27 | AL103 -72 | BCI179 21 | BD195 094 | BFW10 066 | 0C71 - 2N2712 028 | 2N3616 082 | aNeé221 075
AC165 022 | ASY26 028 | BC180 27 | BD196 094 | BFX20 030 | 0072 038 | 2N2714 0-23 | =N3646 * 010 | 28301 055
AC166 022 | ASY27 033 | BCISL -27 | BD187 089 | BFX84 024 | 0C74 9N388A 0+ 2N2904 019 | 2N3702 018 | 283024 (-4
ACI87 622 | ASY28 028 | BC1S2 16 | BD198 089 | BFX8 033 | 0C75 - 2N29044 028 | 2N3703 018 | 28302 046
ACI68 097 | ABY29 028 | BCIS2L 018 | BD199 £1.05 | BFXSG 024 | 0078 ON404A  0- oN2905 023 | 9N2704 014 | 28303  0-61
ACI69 016 | ASY50 028 | BCI83 18 | BD200 $£1-05 | BFX87 027 | OCI7 - 2N2905A 023 | 2N3705 018 | 29304 77
AC176 022 | ASY51 028 | BC183L 016 | BD205 (0-88 | BFX88 024 | OC81 - 2N2906 017 2N38706 -18 | 28305 -86
ACL77 027 | ABY52 -28 | BC184 2% | BD206 088 | BFYS0 092 | 0C81D - 2N2906A 0-20 | 2N3707 014 | 28306 -86
AC178 031 | ABY54 -28 | BCIS4L 022 | BD207 £1-05 {"BFY5l 092 | OCS2: - 2N2807  0-22 | 2N3708 00 | 28307 -86
AC179 031 | ASY55 -28 | BC188 -31 | BD208 £1-05 | BFYse -22 | 0C’2D - ON2907A 0-24 | 2N3709 -10 | 28321 -62
ACI80  0-22 | ASYS6 028 | BC1SY 31 | BDY20 £110 | BFY58 019 | OCR3 - 2N2923 016 | oNy710 Q10 | 28322 -48
ACIS0K 032 | ASYST 028 | BC207 12 | BFI15 -27 | BSX18 017 | OCl139 - 9N2924 016 | 2N3711 010 | 293224 0-46
ACISlL 092 | ASY58 028 | BC208 12 | BFI17 -50 | BEX20 017 | OC140 0-89 | 9N2925 016 | 2N3819 08l | 28323  (-62
ACIS1IK 032 | ASY73 0‘22 BC209 018 | BF118 77 | BAY26 017 | OC169 0-08 ZNQQEG(G) 14 ZNSSEO 0-56 | 28324 077
ACI87 024 ASZZ; 0#9 gggh?g :%z BF119 077 | BaY26 017 | OCL70 2N708A 0-10 25%353(2? lg ?Nggal 039 ggggg 0:;;
ACI87K  0-25 BCIO8 op | BomiL 0181 BF1a1 050 | BSY2r 017 | OCLTL 013 g 265}‘) % 2N3828 @31 | 2 2 Y
Aciss 024 | BEME 00 DC2IAL 018 ) BEias 065 | BBY28 017 | 0Cem0 A ovaain iy 1283303 081 | 28387 e
ACIssK 035 | BCIO 3 C220 8| BF125 050 | BSY2s 017 | ocaol 1 zNzggg(n) 11 | 2§39 -33 | 28701 48
ACY17 028 | BClla L0 | Ro2as ?§o BF127 055 | BSY38 020 | 0C202 K oNg 077 P 031 | 40361 H
ﬁggg ggg ]ggﬂg s B osor i gglgg .gl ngag o.go 88582 INT718A 8 2N2011  0-16 | 2N320 030 | 40362
. 153 50 | BRYd 0-81 ’
ACY20 022 | BOLE 047 | BOS0S 085 | BFIsé 050 | BSYAL 031 | 00205 081 | 44100 o,‘f,?“g;};‘;’ xozgm%lism 015
Acypi o9 | BOLT 029 BC80L 040 | BRIss 077 | BSYSS 014 | ocaos 028 | 0390 009 | BYI30 018 | 0A47 008
Acyaz 918 | BCLS 33 | BG4s0 040 | BFI98 058 | BAYesA 014 | oCP7L 082 | “u19p 009 | BYI33 0923 | 0A70  0-08
ACY27 020 | Beiop 088 | BGYSo o4y | BFIS7 06l | Bulob £220 | ORPI2 018 | Aayso 010 | BYIGa 055 | 0A7Ts 008
Acyss o2l | gi2) .13 | BCY3l 009 | BF158 61 | Cl11 0-55 | ORP60 083 | 44713 011 | BYX238/30046 | OABL -08
AoY2o  oag | BOIZ8 20 | BGys2 033 | BFLSY 68 | C400 033 | ORPS1 023 | BA100 011 | BYZI0 089 | OA8S -18
ACY30 081\ pis, 913 | BOY3s- 084 | BFI60 044 | C407 0-28 | P20 023 | A1l 028 | BYZIL 033 | 0AS0 -07
AqY.'Jl 031 | Hojae -20 | BCY34 -8 | BF162 -44 | Cd24 0-28 | P346A 2NI1131 022 | BAl26 -24 | BYZ12 088 | 0A91 0-07
ACY34™ 028 | B35 13 | BC¥70 016 | BF163 44 | C425 0-55 | pgy7 2N1132 024 | BA148 -16 | BYZ13 028 | 0A95 -08
ACY35 023 | Rii3g 17 | BCY71 022 | BF164  0-44 | C426 030 | ST140 2N1302 018 | BAls4 13 | BYZ16 044 [ 0A200 -07
ACY36 03l | gy 17 | BCY72 016 | BF165 044 | c498 022 | 8T141 2N1303 016 | BAlss -18 | BYZ217 0-3% | 0A202 -08
ACY40 019 | Boizg 044 | BCZI0 . 082 | BFI67 024 | C4dl 083 | TIP29 2N1304 019 [ BA1G6' 015 | BZY18 039 | D10 -08
ACY4l 020 BGls0 033 | BCZLL 028 | BFIT3 094 | C442  0-83 | TIP30 N1305 019 | BA173 016 | BYZI9 031 | 8DI1® -08
ACY44 039 | BOI41 -38 | BCZ12 028 | BFI76 (-89 | (444 0-38 | TIP3lA 2N1306.  0-23 | Byi100 -1 CG62 1N34 -08
AD130 042 | BCl42 33 [ BDI15 0-68 { BF177  0-39 | C450 0-24 | TIP32A 2N1307 0-28 | BY101 -18 | (OA91 Eq)0-06-| IN34A -08
ADI40 053 | BC143 33 | BD114 088 | BFI78 033 | MAT100 021 | TIPALA ON1308 0 BY06 019 | CG6Gl— IN914  0-06
AD142 053 | BC145 50 | BD121 066 | BFi79 033 [ MATI0OL 022 | TIP42A 2N1309* 026 | BY1l4 018 | (0A70-79) 0-07 | IN916  0-08
AD143 042 | BCI4T 11 | BD123  0-72 | BF180 083 | MATIZ0 021 | mra4s NI613 022 | BY124 013 | 0AS 030 | 1N4148 008
AD149 0-56 | BC148 11 | ‘BD124 076 | BF181 083 | MATI21 0-22 48 2N1711 022 | BY126 018 | OAb short 18021 011
ADI6L 039 | BC149 18 | BD131  0-55 | BF182 (0-44 | MJE2955 0-95 | ZN41d - 2N1888 035 | BYI27 017 | leads 023 | 18951 007
AD162 038 |- BCis0 20 | BD132 066 ' BF1s3 044 | MJE3055 0-62 | 2G30L 2N1890  0-50 ' BB104 VARICAP BACK TO BACK 0186
LINEAR 1.C’s—FULL SPEC. | DTL 930 SERIES P ’
Price LOGIC 1.C’s 74 Series T.T.L. 1.G’s
Typo No, 1 25 1004 Price
72702 : 50p 48p  45p || Type 1 2 1004+ BI-PAK STILL LOWEST IN PRICE, FULL SPECIFICATION -
72;231, ggp slzgp %gp g;ggo 15p 14p 13 GUARANTEED. ALL FAMOUS MANUFACTURERS .
.'75710 35§ ssg 803 BPQ:]% %g; igg %3}; Type Quantities Type Quantities Type Quantities
3 28 B 16 192 100+ 1 95 100+ 1 5 100+
72741C - § e i Iy 18 £ p £y 80 571 £p & S
Toeae 300 son  oe0 §EIa i i v § o0 o1s 7448 110 1-07 1-05| 74192 0-70 0-68 0-65
72747 850 750 § Brods 300 250 5n 7401 0-15 7450  0-15 014 0-18 74123 0-%5 0-73 0-70
79748F 380 360 549 [ Brose 150 14 1am 7402 0-15 7451 0-15 0-14 013 | 74141 0-85 0-82 0-79
812010 50 45p 40y | Bross - ob 28 30 7403 ‘15 7453 015 0-14 018 | 74145 1-30 1:25 1-20
SL701C 50p a5y 4aop | Brosi 7o 65 80p 7404 ‘15 7454 015 0-14 018 | 74150 1-50 1-40 1-30
STr090 0 450 40p | Bross sp 119 1 7405 -15 7460  0-15 0-14 0-13 | 74151 1.10 1.05 1-00
TAA263 8p 700 600§ Brovos  asp asp aop f IS 03 740 0'3 0.29 087 |74158 1.0 1.10 1.00
TAA298 51 950  90p § EPS0S4i 43> 435  40n 7407 0.39 7472 0-32  0-20 0-27 | 74154 1-70 1.65 1-60
TAASS0A  £185 £180 £170 [ BPaos7'  due - dab 9 7408 0-25 7473 0-41 0-89 0-35( 7455 1-20 1-15 1-10
LAT03C 30 28 sap § Broooe i LA ¥4 7409 .25 7474 0-41 0-39 85| 74156 1.20 1.15 1-10
il st ! P i 7410 -15 7475 0-60 0-58 0-58 | 74157 1-60 0.95 0.90
1A709C 20p 19p D B Devices may be mived to yualify 7471 .25 7476 0.44 .43 42 | 71180 1.4 1.35 1-30
HATLL 35p 33p 30p B for quantity price. Larger quantity 7412 .98 ’;480 0-80 058 .85 ’14] 61 1-4 1.35 1.30
#A712 350 8%  30n  prices on application. (DTL 950 B 7iy3 .32 7481 110 1.05 1-00 (74162 1-40 1.85 1.80
R gl 0, | See ol o Ah L ovaobwiow baois
: ; . 0 7483 . 1-15 1. 74 .80 1- .
160093 iR SLESIGLA, 7420 0-15 7484 1-00 0-97 095 | 74165 1.80 1.75 1.70
VOLTAGE REGULATORS 7492 -30 7485  1-60 1:55 1-50 | 74166 1-60 1.58 1.50
£ 7493 -40 7486 Q.35 0.34 0-33 ] 74174 -1-60- 153 1-50
TO.3 Plastic 1-5 Amps 7425 0-40 74%9  4.00 3.75 3.50 | 74175 1-10 1-05 1-00
i NDICATOR TUBESs L 1800/L159 BN {Butv. it 7426 0.40 749  0-65 063 060 | 74176 1.95 1-20 1.1
F Min o
; e " 7427 ‘40 ¢ 7491 1.10 1.05 1-00| 74177 1.25 1.20 1.15
ML LED. Tsegment 8 uA7812/L130 12V (Bquiv. to_ 7428 0.45 0 7492 0.74 0.71 0.64 | 74180 1.25 1.20 1.15
0-127 . £1-90 MVR13Y) £1-35
Al ndicators 09 4 Decimal point. [} ;A 7B16/L131 15V (Equiv. to 7430 0-15 0 7493 0.74 0.71 0-64 | 74181 8.95 3.85 B8-75
Al e Yieving rol iz oranved | sepmisty Y s | 14 00 g oa)zes ok om omisim im Lm Lis
—— = {rn ow 0w swine o oem o esidw iw % lw
7438 0. 03! 74100 1. . -4 . . .
TRIPLE 66-bit DYNAMO DUAL.IN-LINE SOCKETS L 7440  0-15 0-14 74104 060 0-58 0-55 | 74192 1.95 1.90 1.85
SHIFT REGISTER EDSE 3166 14 & 16 Lead Sockets for use with M 747  giwa 0.1 74105 0-60 0-58 0-55 | 74195 1.95 1.0 1.85
Comprises three 68-bit 2 0 dynamic f§ DUAL-IN-LINE LO'n.- TWO Ranges 7442 0.72 0.71 74107 0.44 0.42 0-40 ) 74194 1.30 1.25 1-20
shift registers with independent @ PROFEBSIONA L & NEW LOW COST 7443 1-20 1-15 74110 0-60 0.55 0-50 | 74195 1.10 1-05 1-00
inputs and outputs. TTL compati- § PROF. TYPE No.1-24 25-99 100up. § 744 7.80 1.15 74111 0-90 0-88 085 [ 74196 1.-20 1-15 1-10
bility and buffered clock lines-to § TBO 14 pin type - 38p 27p 7445  1-60 155 74118 1-00 0-95 0-90 | 74197 1.20 1.16 1.10
reduce the capacitive load pre- § TSO 18pintype 38p  85p 82 7446 1-20 1-15 74119  1-50 1-40 -1.80 | 74198 2.75 2.70 2-65
sented at the clock pins. A boot- § L.OW COST No. 7447 1:.10 1.07 74121  0-50 0-48 0-451| 74199 2-50 2.40 2-80
strapped buffer.ensures a full logic f§ BPS 14 16p 1dp 12 . E - " -
swing at the output. BP8 16 17p 15p 138p Devices may be mixed to qualify for quantity price, (TTL 74 series only) data is available for
BPS 8§ pin type 13p 11p the above series of 1,C.'s in booklet form, Price 35p.

NOW ONLY £1 EACH.




-the lowest prices!

BRAND NEW TEXAS

GERM. TRANSISTORS

Coded and Guranieed

Pak No. EQVT

8 2G3713 0C71

8 D1374 OC75

8 D1216 OCS81D

8 2G381T OC81

8 2G382T 0C82

8 2G344B- 0C44

8 2G345B 0C45

8 2378 0C78

8 2G399A 2N1302

T108 2G417 AF117
Al 54p each pak

KD 120 NIXIE DRIVER
TRANSISTOR.

Suitable replacement for
BSX 21, C 407, 2N 1893
120veb,

1 256 1004
019 017 016
8i]. trans. suitable for

P.E. Organ. Metal TO-18
Eqvt. ZTX300 8p each.
Any Qty.

GP 100 TO3 METAL
CASE GERMANIUM
Vebo=80V. Vceo="50V.
I1.C.=10 amps. Ptot=
30W. hie=30-170.
Replaces the majority of
Germanium power tran-
sistors in the OC, AD
and NKT range.
25
0-44

100+

1
047 0-40

GP 800 TO3 METAL
CASE SILICON
Vebo=100V. Vceo =60V
1.C.=15 amps. Ptoi=~=
115W. hfe=20. 100{T=
IMHz. Bultable replace-
ment for 2N 3055,
BDY 11 or BDY 20.

25 100+

1
0-55 058 051

NEW %th EDITION
Over 300 pages
TRAKSISTOR EQUIVA-
LENT§ BOOK. A com-
plete cross reference and
equivalents book for
‘European, American and

Japanese Translstors.
Exclusive to BI-PAK.
£2-30 each.

A LARGE RANGE OF
TECHNICAL AND DATA
BOOKS ARE KOW
AVAILABLE EXSTOCK,
SEND FOR FREE LIST.

Manufacturers *Fatl Oute™ which include Functi

are ideal for learning about 1.C’s and experimental work.

Pak No. Contents Price
UIC0N=12x7400 0-54
UIC01=12x 7400 0-54
UIC02=12x7402 0-54
VIC03=12x 7403 0-54
UIC04=12x7404 0-54
UICO5=12x 7405 0-54
UIC08=8 x 7406 0-54
UIC07 =8 x 7407 0-54
UIC10=12 x 7410 0-54
UIC20=12x 7420 0-54
UIC30=~12x 7430 0-54
UIC40=12x 7440 0-54
UIC41=5'x 7441 0-54
UIC42=5 % 7442 0-54
UIC43=5 x 7443 0-54
TICd4=5 x 7444 0-54
UIC4H=5 x 7445 0-54

GENERAL PURPOSE | QUALITY TESTED SEMICONDUCTORS
NEN su.mon SWITCH- KING OF THE PAKS Unequalled Yalue and Quahty
G RANS.  TO.18 | PAk No. Prsice
] P % | SUPER PAKS NEWEIFAK UNTESTED
- stors
devices no open or short | @3 4 OC 77 type traslators ... ... 4 SEMICONDUCTORS
ABLIE o PNP Sim. to] Q¢ 6 Matched transistors OC44I45[81/81D 0-54 L
2N2906, BCY70. When gg L oo tremsictors o 0eSs Money back retund it not satistied
ordering please state = A NS A i
4 AC 128 t tors PNP high 4 e,
preference NPN or P£1:P %é b 30 é%tt;ﬁ;:tom PNP '1.g gain 54 Pak No Description Pgﬁce
7 0C 81 transist . 3
gg gg: ggg 320 7L0T1 0.:1‘)): t;:r!::;:tg:: = . z U 1 120 Glass Sub-Min. General Purpose G Diodes 0-54
100 For 1.g2| Q11 %ﬁ‘g/ 127/128 Complementary pan-e 054 U.2 60 Mixed G T tors AFJRE ................ 0-54
500 For g.o5|  PNPNPN .............. N U 3 75 Germaniun Gold Bonded Sub-Min. like OA5, OA47 0-54
=l 3AF 116 type transistors . 058 o ; o ~
1000 For 1880|317 5 AF 117 type transistora .. 054 U4 10 T like OC8I, ACI%8 ... . ... .. (]
o Q14 3 0C 171 H.F. type transistors .... 0-54 U 5 60 200mA Sub-Min. 8ilicon Dicdes 0-54
SIL. G.P. DIODES £p[Q16 7 21}729‘?3010%!. Epoxy translstors i U 6 30 8il. Planar Trans. NPN like BSY954. 2N706 .......... 0-54
B mixe: M ceticencniccscannaa - T
iggr{l‘y&m) oy 2.22 QU7 5 NPN 2xST.141% 3 xST140 ...  0-54 U 7 168l Rectifiera TOP-HAT 750mA VLTG. RANGE up to 1000 0-54
Sub-Min. 500 5501Qls 4 MADT 8 2ax MAT 100 & 2x MAT T 8 50 8il. Planar Diodes DO-7 Glass 250mA like 0A200/202.... 0-54
Fully Tested 1,000 8-80] = 120 .c..vovaniiennonnnn.oneon, -54 T 9 20 Mixed Voltages, 1 Watt Zener Diodes .......... 0-54
Tdeal for Organ Builders. | 19 3 m‘?'_"_‘f e _f‘ 1““'1' T10 20 BAY50O charge storage Diodes DO-7 Glass .. .. 054
Q20 4 OC 44 Germanium transittors A.F. 0 54 U1l 25 PNP 8il. Planar Trans. TO-5 like 2N1132, 2N2904 0-54
AD I 6 I / I 62 g‘zl 4 ‘I?I(I:(}l?z NP;‘;tGern;mlx?nul{nlgrmgmgors 0-52 U13 30 PNP-NPN 8il. Transistors 0C200 & 28 104 .... 0-54
22 20 ransistors A.F. R.F. code o T - = —+
Q23 10 OA 202 Bilicon diodes sub-min .... .54 U4 1?0 Mlxed.&hcon and Germamumllmodes ....... 0-54
M/P COMP 'GERM Q24 B OA 8L cloden -........o...oo.n. Uls 25 NPN Bil. Planar Trans. TO-5 like BFY51.-9N697 ...... 0-54
TRANS. OUR LOW-{Q26 18 IN014 Bilicon diodes 75 PIV 76mA o 54 T16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV ...... 054
EST PRICE OF 75pj{Q26 8 0A95 Germanium dlodes sub-min T17__ 80 Germanium PNP AF Transistors TO-5 like ACY 17-22 .. 054
PER PAIR. @7 2 R M desncebonnganbpiapanogee U18 _ 8 6 Amp Bilicon Rectifiers BY713 Type up to 600 PIV ... 0-54
Q28 2 Bilicon power rectiflers BYZ 13 .. U19 25 Silicon KPN T ke BCIOB ... .-..ooovroooens 0-54
LOOK FOR OUR |99 ¢ Slllcozlmmg;n:ntlaxsygsm%s x 2NG%, U20_ 12 1-5 Amp Silicon Rectiflers Top Hat up to 1000 PIV .... 0-54
AUDIO & |90 7Slison svitch iramsistors 2N708 DA e A e e Serien & 00T o
.......................... ‘a like z Series 1 .
ELEGTRO“'G Q3 6 thcnn switch transistors 2N708 T4 20 1 Amp Rectifiers GJM Beries up o 300 PIV_0-54
¢ OMP ONENTS Qs 3 PNP e praaic i A, Jo s T25 25 300 MHz NPN Silicon Tr 9N708, BEY27 ...... 0-54
PR T b & P 0-54 U26 30 Fast Bwitching Bllicon Diodey like IN814 Micro-Min. .... 0-54
33 3 Silicon NPN transistors 2N1711 054 U259 10 T Amp SCE's TO-5 can, up to 600 PIV CRB1/25-600 .. .. 1-08
:&VERPSVEV';LEE[‘:: 334 7 g(i)lcl'ﬁnﬁ zlglge }gg;gn)lstor! 2N2369, LEIES ZenerpDiodes 400m:v l;)gg case 3-18 voits n;ixeg SFood 3-:2
CTEISEkYDAY $1qs5 3 Silicon PNP TO-5. 2 % NI004 & U35 15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series ... 0-54
P D) U34 30 Silicon PNP Alloy Trans. TO-5 BCY26 28302/4........ 0-54
ELECTRONICS AND a2 e e O Ba
RADIO CONSTRUCTOR 833 ;;Nggga %%ksglmgg f’mmg;ml’ oves U35 95 Bilicon Planar Tranaistors PNP TO-18 2N2906 ........ 0-54
Q38 7 NPN transistors 3 x 2N3703, 2% U36 25 Silicon Planar NPN Traneistors TO-5 BFY50/61/52 -... 0-54°
. 2N3702 .sovavanennns QoooBobo0asn 0-54 U387 30 Silicon Alloy Transistors 80-2 PNP 0C200, 28322...... 0-54
FULL RANGE OF
Z; R DIOD! ! 4 U38 20 Fast Bwitching Silicon Trans. NPN 400 MHz 2N3011 .. 0-54
ENE ODES
x_%lssA,Gfm v R(All)lgg I c U39 30 R.F. Germ, PNP Transistors 2N1303/6 TO-5 .......... 0-54
ni -
. U40 10 Dual T 6 lead TO-5 2N2060 .. 0-54
Case) 9, . 14'W (Top-
H;f) 1s§ & 1otv (s(o-fo 5 5 5 oo 65 p ea(h U43 35 8il. Trans. Plastic TO-18 A.F. BC113/114 0-54
Stud) 82D ea. T44__ 20 8il, Trans. Plaatic TO-5 BC115/116 .. 0-54
= = G457 3A BCR. TO66 up to GOOFLV ... 1-08
Al prices include V.A.T. T46__20 Unljunction transistors similar to TIB4B 05
TU47 10 TO220AB plastic triacs 50V 6A ... ... _ #1108
MAM MOTH loCo PACK V4B~ 9 NPN Sil. power transistors like 2N3055 . . . £1-08
APPROXI MATE LY 200 PIECES Asso RTED - U498 12 NPN 8il. plastic power trans. 60W like ‘2N5294/5"98 . £1-08
MAN U FACT URERS FALL'O uT INTE- Code No's mentjoned above are given as & guide to the type of device in
GRATED CIRCUITS INCLUDING LOGIC the pak. The devices
74 SERIES LINEAR and AUDIO AMPLIFIERS
MANY CODED also SOME UNKNOWN FREE SIL. RECTS. TESTED
TYPES — YOU TO IDENTIFY One 55p Pak of your | FIV 300mA750mA 1A 15A 3A 104 304
own choice free with 50 0-05 0-08 1N4001 0-05 0-08 0-15 0-21 0-60
PAK No. _'"I'c" 200 orders valued £4 oz over 100 0-05 0-07 1X4002 0-06 010 0-17 028 0-75
PRICE £1-25 per PAK includin & p & V.AT. 0 006 010 IN4003 007 012 022 025 100
400 ogg g }.'7; inM 0-08 8~15 g-so 0-38 1-35
- 600 0-08 0- N4005 0-10 0-18 0-36 0-45 1.95
INTEGRATED CIRCUIT PAKS 1975 CATALOGUE CADIUM CELLS 800 012 0-19 1N4006 0-11 0-20 0-38 0-55 210
1 and Part-Funct 1 Units NOW READY 10p ORP12 48p 1000 0-14 00-30 1N4007 0-12 0-25 0-48 065 250
These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but 3 1200 — 1035 0-30 0'58 0-75 3-00
NEW LOW PRICED TESTED S.C.R.s v T
Pak No. Contents Price | Pak No, Contenis Price | PIV 135 %% 62‘% A ;%)48’}.‘001& I%ASMA A g‘g?ACSUSE WITH {| vBOM 24 GA 10A
T 66 TO66 TOB4 48TO48T 04 .
Vosshm gmidewcoue bn|memestivites s ponOemes) 5T
UICs0=12x 7450 0-54 | UIC92=5%7492 0-54 | 200 0-39 0-41 0-54 0-54 0-63 0-67 0-83 1-76 10 amp POTT 100 338 55 83
UIC51=12x7451 0-54 | UIC93=5%7493 0-54 | 400 0-48 0-52 0-62 0-62 0-74 0-83 1-05 1-93 | BRIDGE RELTIFIER
UIC53=12x7465 0-54 | UIC9a=5x7494  0-54 | 600 0-59 0-63 075 0-75 0-85 1-07 1-38 an heat sink. | 200 5 68 99
Gri=lpkriol 0 | DICWopuin D54 8000-70 077 0680-38 0°86 142 198 40 | 10GPIV. S9p each |00 7 % 1m
o S8 Hom-iade o
=8x 7472 . =5x74121 0- .
_UICT3—8x7473  0-54 | UTC141=5x74141 0-54 Giro No. 388-7006
s O e R 2N3055 Please send all orders direct to warshouse and despatch department
UICB0=5 x 7480 -54 |- UIC193=5x74198 0-54 .
giggéug x ;2512 -g: UIC199=>5 x 74199 0-54 lg‘ww?;“ 51;‘,
=5x . P
TUICB3=5x 7485 -54 | UICXI=25 Assorted Loy
UIC86=5x7486  0-54 74's £1-65 | 450 BEACH -
*Packe cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1. :
G T ?Ecl'sl; D1699 NPN SILICON | LINEAR INTEGRATED CIRCUIT PAKS !
v p each | DUAL TRANSISTOR ANUFACTURER FALL- UTS
100 v RMS  40p ., o ULIC70 10 x 709 .. o P o O s
203 v RMS 45p ,, {Similar to 2N2060) -ULIC710 7 x 710 . « 054 - - B X 6’ WA RE - HERT
400 v RMS  50p ,, 1 25 100 ULIC74l 7 x .. 0 “packi . Lo irmai
1,000 7 RMS 850 055 0% osy | ULici4T 5 x Postage an’d.packlng add 20p Oversefas add-éxtra for airmail.
ULICT48 7 x Minimum order 55p. Cash with order please.

Bize 16 mm X 16 mm.

Guaranteed Sa

tisfaction or Money Back

109



“I MADE IT MYSELF”

Imagme the thrill youw'll feel! Imagine hdw impressed N\
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.
What a wonderful way to learn—and pave the way to a new,

better-paid career! No dreary ploughmg through page after
page of dull facts and figures. With this fascinating Technatron

- GARRARD
CT4'S’' MK 111
STEREO
CASSETTE
PLAYER &
RECORDER

% has full facilities
¢ for record, play-
: back, pause,
erase, rest, fast
forward and re-
verse wind, auto-
= matic tape end
&  Stop and cas-
W gette release.
Robust, precision engineered mechanism
based on the “STARR"” patented design.
ldeal for use in Car stereo cassette
players, HI-Fl stereo cassette recorders,
industrial and many other applications.
Send cheque or Postal Orders for £19-98
(£18:50 + 8% VAT) (includes post and
packing) to:

BOTHWELL ELECTRIC SUPPLIES.

i ke
fgm . TASTWIND
CLl é&"mﬂl

Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
iearn Radio and Electronics by doing
actual projects you enjoy-—making
things with your own hands that
you’ll be proud to own! No wonder
it’s so fast and easy to learn this way.
Because Jearning becomes a hobby!
And what a profitable hobby.
Because obportunities in the field of
Radio and Electronics are growing

faster than they can find peoble to .

fill the jobs!

No soldering—yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know how
you need. Specially prepared step-
by-step lessons show you how to:
read circuits—assemble components
—build things—experiment. You
enjoy every minute of it!

You get everything you need.
. Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anvone can afford.
(You can even pay for it by easy
instaiments).

- POST
TODAY FOR
FREE BOOK

Name

To: ALDERMASTON COLLEGE
DEPT. CPW 06
READING RG7 4PF

Yes, I'd like to know more about your course. Please send

me free details~plus your big, 76-page book that tells
about all your courses.

So fast, so easy,
this personalised course
will teach you even if
you don’t know a thing
today!
No matter how little you know now,
no matter what your background or
education, we’ll teach you. Step by
step, in simple easy-to-understand
language, vou pick up the secrets of
radio and electronics.

You become a man who makes
things, not just another of the
millions, who don’t understand. And

you could pave the way to a great-

new caréer, to add to the thrill and
pride you receive when you look at
what you have achieved, Within
weeks you could hold in your hand
Your own transistor radio. And after
the course you can go on to uire
highpowered technical qualifications,
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
76 page book—see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby vouw’ll enjoy for
years. Send the coupon now. There’s
no obligation.

lcPwos_

Address ......evunvcassnsirirecssneneness | B8

P4] POST CODE.....orerreannee

HOME OF BRITESH INSTITLITE OF EN
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INECRING TECHNOLOGY

(Glasgow) LIMITED
431 Sauchiehall Street
GLASGOW G23LG

. Scotland’s Leading Electronics Centre

" Tel: 041-332 6184

ALLARD ELECTRONICS

‘Mew Branded Componentz—Full Specification—Guarantoed

Tmnmtors 10’8 Price ea. SPECIAL OFFER
a. | 709C (DIL or TO) 3
A0125/6/7/8 097 This month only
> 723C (DIL or To)w NESS5
ADI140/148 .
U N 1o . 1o Price each 0:49
AD161/162 741C DIL 0%
- 748C TO {44 | POTENTIOEETEES -CARBOK TRACK
A¥114/5/8/7 748C DIL {26 | Lin. or Log. #” Bush—=8pindle 2’ F.M.F.
418 | LM309K 200 § 5K to 2 Meg Single 0-18 ea.
AF11 0-85 [ TBASO 095 | 6K to 2 Meg Single with DfP aw, 0-82 ea.
cho7/s/9 108 | ZN414 1-05 | 5K to 2 Mez Dual 042 ea.
BO147/8/9 6-07 S.C.R’s 10K to 2 Meg Dual with D/P aw.
BC157/169 CRB1/05 pan | Log. only 0-62 en
o jil CRS1/10 0-58 3
ch/su 15 | oBsi/20 0-80 { T.TL's Pricees. | T.TL’s Prico ea.
DO21a/5ra 013 | CRS1/40 0-46 | 7400/1/2/3 (14 | 74154 8
Bc,m/,ll,2 CRS3/40 055 | 7404/5 018 | 74191/2/3 18
's12 | ZENERS 7dU6}7 038 | 74196f7 1.20
BD181/182 2 | BZYSS all voltag%ss :{Il,blg 31]% ol S
BF194/5/6 0-10 | BZXS61 series 1:3w 31*-25;,7 g:g Bnm ) =
BEFY50/1/2 i 017 s e | 8 f;nm o]
we o (om0 B e
2% x 53 x 14”044 | 5331 i
afosts 019 | 4005y gag | TN TEE ) viom 018
2N2906 018 1 4 02 1 048 | rpgng g | 10pin 018
2N2926 a1 0-09 |- 4 - 2f x 2v 044 |. ST 047
2N 8053 16 {522 x 17 088 § 5380 044 | DIODES
2NB054 042 | & x 4 x 2”7 080 f 748 078 | 1N9i4/
2N8055 044 | 7 x5 x 2§ 070 | 753 oEh | 1N4148 0-05
2N 3702/3140_ % Taea pon | 1N4001/8 0-08
2N3706/6 010 | VEROBOARD TdG -H
nsiorfos, ) | Lots Frees | 100, g7 | opmampme
onsere  oog | oF % A 838 | mamo 168 | 3-8-15 chm
TIP29a 045 | 4 % 41° nEa | TaM4L 290 095 each
Feoa el | 3 x1p 08
ia O 25 % Send for FREE CATALOGUE.
mem 0| rdn, ) s v s
a 5 L N coun!
Tibise oma 15 S.A.E. please. ua scounts
RE o BALLARDS LANE
O o ey V8 DEPT. W.6, 299/301 s

50v 0-20 030 0-45 0-35

LU i S R LONDON NI2 8NP

200v 025 0-40 0-54 0-68 .
100v = 043 0-60 07 WMAIL ORDER ONLY. Cash with order.

600v 025 045 0-70 0-87 | Orders under £8 pins 15p. P. & P, Add VAT fo toial




NEW EDU-KIT MAJOR

Completely Solderless Electronic Construction Kit

Build these projects without soldering iron or soider

% 4 Transistor Earpiece Radio. * 5 ‘Transistor Push Pul} v Batteryless Crystal Radio.
Amplifier. % One Transistor Radlo.

* ;f‘fa)mi‘ftv"v"lf‘?“,“d”“k” * 2}1 .!I(.‘irizx‘wistnr Regenerative

% 8 Transistor Short Wave 1

Radio.

% 8ignal Tracer.
% Hignal Injector.
Y Transistor Tester NPN-BPNP.

¢ 4 Transistor Push Pull
Amplifier.

v 3 Transistor Regenerative
Radio.

% Audible Continuity Tester.
% Sensitive Pre-Amplifier.

% Electronic Metronome,
% Electronio Noise Generator

Total Building Costs Components Include: 24 Resistors ® 21 Capacitors @ 10 Transistors ® 33 Loudspeaker ® Earpiece

£7l 23 : (Pol;e;el.an:b::x‘;mu ® Mica Baseboard @ 3 12-way connectors @ 2 Volume controls @ 2 Slider Switches @ 1
P & P £3-40) Tuning Condenser @ 3 Knobs ® Ready Wound MW/LW/SW Coils ® Ferrite Rod ® 6}

(+ 8% VAT 57p)

yards of wire® 1 Yard of sleeving etc. @ Parts Price List and Plans 55p free with parts.

W WP N WINPT NI NN

4

P P R P D D N D D D D D D D P

ROAMER TEN Mk 2 _
WITH VHF INCLUD- e

ING AIRORAFT

Now with iree earpiece
and switched socket.

10 Transistors. Latest 4
2 watt Ferrite Magnet

Btations also Aircralt Band.

Buflt in Ferrite Rod Aerial fur MW/LW. Chrome
plated 6 egection Telescopic Aerial, can be  angled

ROAMER EIGH
Mk 1

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI,
MW2, LW, 8W1, 8W2, 8W3

Loudspeaker. and Trawler Band. Bullt in
Ferrite Rod Aerfal for MW and
9 Tunable Wavebands, LW. Chrome plated Telescopic -
MW1, W2, LW, W1, aerial car be angled and rotated for peuk shurt wave n . .
W2, SW8, Trawler listening. Push pull output using 600mW transistors. Car § Attractive case in black with red grille, dial and black
' and, and Local aerial and Tape record sockets, Selectivity switch. 4 knobs with polished metal inserts. Size 9 x 53 x 2% .

8 transistora plus-3 diodes. Latest 4“2 watt ferrite magnet
loudspeaker. Air spaced ganged tuning condenser. Volume/
on/oft, tuning, wava change and tone controls. Attractive

l

approx. 8 Transistors and 3 diodes. Powered by 9 volt
battery. Ferrite rod aerial, 3” loudspeaker, etc., MW/LW
coverage. Pugsh Pull output. Parts Price List and Plans

free with parts,
d rotated for peak short wave and VHP listening, Push § Case inrich chestnut shade with gold blocking. Blza 9 x 7 x
. ;":ﬂl output using 800mW Transistara. Car Aerial and § 4in. approx. Easy to follow instructions and diagrams. Total 5 P P & Ins. 50p
P Tape Record Sockets. 10 Transistors plus 3 Diodes. § Paris price list and plana tree with parts, Building (Overseas Beamail
Ganged Tuning Condenser with VHF section. Beparate § Total building costs 5 Costs P & P £2.30)
€ coll for Alrcratt Band. Volume onfoff, Wave Change and (Overaeas Beamail PP & Ina 65p (+ 8% VAT 32p)
’ tone Controls. Attractive Case in black with silver block: [ P & P £3-50)
1’ ing. Bize B”Px 7 % 4”1._ l'Easy (Iio toll_Iow lggtru;:uons -l:‘f (+ 8% VAT b6p)
" diagrame. Parts price list and plans 50p free wl TRANS EIGHT
parta.
[ L
) . 8 TRANSISTORS and 8 DIODES
€ Total building costs PP
) To ul 13 + £9l50 s, 85 J FF T TER 6 Tunable Wave-
€ (Overseas Beamai na. 65p bands: MW, LW,
" 2y & ELE5;50) (+ 8% VAT 76p) Easy to build and operate, fits in the pocket, A quick § Srqr omarp W
" checker for continulty of resistors, choltes, diodes, tran- § gensitive ferrite
0 si;tzlx:, ci:;ui:éﬁng (not mmznd:oudspeakemi tAlm for £ rod aeriat for
checking sho ulta of capacitors, tuning capacitors and
" } many other uses not listed here. See instruction sheet free %,,zw;?f :e,ngl
‘} POGKET wit.h_kité. Complete ‘with earplece, jack plug and socket, § for Short Waves.
4 resiatoers, * 8in, Speaker. &
capacttora,
$ FIVE Eabponeaty imierrds pg
1‘ ete. Forta Price diodes, Attractive case
) Now wITH 37 Loub- ist o Ensy in black with red grille,
" BPEAKER ] Bail Plans dial and black knobs with
4 . free with Parts. polished metal inserts. Size
‘) i Tvtansbledwa;yebalnds. }]id‘:i ! 'gg::: Building 9 x b} X 2in, approx. Push puil output. Battery
W, an rawler Band, iser switch for extended battery life. Amvle power
- @ 7 stages, & transistors and i 3
" ; [ d};o ;; o sistors nn’ ot o S £2 -2 5 3)1 t‘!i:ﬂpve a‘la.rger speaker, Parts price list and plans {rée
@ ferrite rad aerial, attractive black PPe&. Total bulldi
§ eisst s £2099 ) o e 4148 e
(' Price Liat free with parts. (-+82 VAT 24p) {Overseas Beamail {+ B9% VAT 36p)
‘p (Overseas Seamall P & P £2-30) § P. & P. £1-70) 10verves Aeamail P & P £2 500
b 4
¢ 65 L}
b EDU-KIT
?
?
Buyild Radios, Five units | L
‘ Amplifiers. etc., including master unit
‘p, rom bauy age A To RADIO EXCHANGE CO., 61a HIGH STREET, .
‘} disgrams. BEDFORD, MK40 1SA
) K Compenents include: n B/
" ‘Tuning Condenser: 2 Volume Controls: 2 Stder  Tel, : 0234 52367. Reg. No. 788372.
1 Switches: Fine Tone 3” Moving Coil 8peaker: Terminal
' Strip: Ferrite Rod Aerial: Battery Clipa: 4 Tag Boards: . .
‘ .10 Transistors: 4 Diodea: Resistors: Capacitors:
‘D Three §” Knobs. Units ance conntructed are detach. g | enclose £..........for .....oeiiviniin... e m
Q "ot future. e, Tdenl for. Benowis Blneaionsl
. ) T dchools, ‘ucational 3
<) ; Authorities and all those interested fn radio  ROAMER FLEH L IE¥S U »
g constrgetion. .
': )i/ Parts price list and plans free with parta. n ROAMER EIGHT 0 TRANS EIGHT [m] a
:. JIFFY TESTER O MAJOR EDU-KIT O
'D Total building £5 -50 P P& Ins. 50p POCKET FIVE 0 EDU-KIT 0
b ) coste (Overseas Seamafl  WB L
"' . . o + 8% VAT 4dpy T ¥ E£340)
" Prices are subject to aiteration without notice. -Parts T T R IR ETRR RN |
4. B Name SISTSISISE SISSIS SEISAISISISTS SIS 815 et Slelsiersiole slspsisierep sz WD
‘) v Callers side enirance ““Lavells” shop. ]
‘) B Address . P . R S - S - s N S Sy -
1’ % Open 10-1, 2.80-4.30, Mon.-Fri, 9-12 Sat. = (Dept. PW6) |
4 .
2
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OLLOWING our recent comments on the reception of
F privileged transmissions and the illegal use and sale

of walkie-talkie type radios, we have, as a result,
acquired quite a postbag from many of our readers. We
apologise for the fact that we may have been unable . to
answer all your individual comments, but we are publishing
a small selection of them in our Letters pages.

Comments have been wide and varied.and much con-
. troversey has been aroused. Readers may judge for them-
selves whether or not our comments were justified. One
- particular point has arisen over the sale of *non UK
licensable walkie-talkies” and this also applies to the sale
of equipment that is licensable. This is the ease by which
transmitting/receiving equipment, portable or otherwise,

may be quite openly acquired. Anyone may purchase a

transmitter/receiver without any formality whatsoever,
" simply by passing the cash over the counter, or ordering
by post from a multitude of sources.

A considerable amount of radio interference, much of
which is deliberate, is being caused to licensed users by
other ‘‘sources’”. There is no evidence, so far, to support
some views that deliberate interference is being caused by
licensed stations.

It is the unlicensed operator and the indisgriminate
sales of transmitters/receivers to these persons that must
be checked. It is essential ‘that a measure of control be
introduced to stop sales to non licence holders.

One suggestion that certainly meets. with our apprvaaI,

is that it should be a legal requirement that intending .

purchasers should produce the necessary licence before
equipment of this nature is sold, and that the sale be
recorded and registered. Of course, this will raise the
battle-cry, 'shades of 1984" but what is the alternative?
After all, purchasers of TV receivers, firearms etc have
their purchases recorded and the details are passed to the

appropriate government licensing dept. It is quite clear that.

appropriate legislation is long overdue.
L/IONEL E, HOWES—Editor

THE NEW TELEVISION. G
Next month we have a surprise for you! A new, bigger and
better Televislon magazine, starting with the July issue.
The page size will be larger, and there will also be more
pages. We have been experiencing increasing difficuity in
getting ali we want into each month’s issue of the magazine
in its present form.. Colour servicing, for example, calls for
the inclusion of more and more complicated circuitry. This
has been tending to squeeze out some of the other features
we feel shouid be included. But with larger and more pages
we consider we will be able to provide the service we aim
to give.
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18th Longleal
Mobile Rally

HIS annual event, organised

l by the City of Bristol Group

of the R.S.G.B., will take
place at Longleat House, Longleat
Park, near Warminster, Wiltshire,
on Sunday, June 29th, 1975.

As in previous years the trade
stands will be housed in spacious
marquees. The rally starts at
10 a.m. and talk-in stations will
be operational. 160 metres
(G6YB/P) 1920kHz. 80 metres
(G3IMY/P) 3755kHz. 2 metres
(G3TAD/P) 145-00, 145-50MHz
plus VFO.

There will be a walking DF
hunt starting at 3 p.m. on 160
metres. Bring your DF equipment
or your transistor radio converted
to top band and join in the fun.
All members of the family can
take part in this. :

As well as the trade stand
there will be the grand raffle,
RSGB book stand, bring and buy
stand (no rubbish please), all
goods to be marked with the
price and name and call sign of
the person selling - the article.
Refreshments will be available on
site.

There is something for every-

" ome in the grounds. The wild life

park, the stately house, the
gardens, children’s zoo and pet
corner with plenty of space to

« picnic, park the car or just “rag-

chew.” .
Overnight camping as from.6
p.m., Saturday, June 28th, 1975.
Details from Brian Croker
G3ULJ, 36 Portland Street, Staple
Hill, Bristol, BS16 4PT.

AVAILABLE NOW!
REPRINT OF PW's

TELE-TENNIS
SERIES

July-November 74

Send 75p + 7p (post & packing) to:
Chief Cashier (PW Tele-Tennis),
IPC Magazines,

Tower House, Southampton St.,
London, WC2E 3QX




Plessey distributor
LESSEY Semiconductors have
P recently appointed Semi-
conductor Specialists as dis-
tributors for the Plessey range of
ICs in the UK and North
America.

Semiconductor Specialists are
situated at Premier House, Fair-
field Road, Yiewsley, West Dray-
ton, Middx., and state that they
will hold stocks in the UK, so
that buyers can obtain their sup-
plies of both Plessey and U.S.
components from a single source.

Although large stocks of UK
franchised products are held at
the West Drayton depot, the firm
further states that U.S. franchised
products in stock at the company’s
Chicago warehouse are shipped to
the UK every weekend and can
be delivered in four working days.

New book
HE new book is written by
I Robert Brown and Mark
Olsen entitled ‘Experiment-
ing with Electronic Music. It's
contents cover exactly what the
title suggests and includes details
on - the construction of tone
generators, a small electronic
organ and a series of electronic
modifiers ~ such as tremolo,
reverberation, and a chime
device. Price is £1-50. '
Other useful publications to
help the novice understand the
various aspects of electronics,
comprise: ‘Basic Maths Course’
by Henry Jacobwitz, ‘The oscillo-
scope’ by George Zwick, and ‘199
TV Tough Dog Problems Solved’
by Art Margolis. Price for these
books is £1-40, £1-75 and £1-75
respectively and are all available
from the publishers Foulsham-Tab
Ltd., Yeovil Road, Slough, SL1
4JH.

BREMA news

EWS now from BREMA
(British Radio Equipment
Manufacturers Association)

which must surely emphasise the
economic climate that envelopes
us all. They state that deliveries
of colour TV’s, whether UK-made
or imported, dropped in Dec. '74
by 23% over the same period in
73. This brought the total for the
year to 2-2 million, a fall of 20%
compared with 1973. This may all
sound pretty bad, but for the
monochrome TV its even worse!
A total fall of 42% for the year’s
deliveries, resulting in a mere
810,000 sets being delivered.

This dramatic fall, however, is
not limited to TV’s; audio systems
fell by 17% and radio receivers by
28%. It must be seen that if this
trend continues, many people in
the TV/radio industries will be
redundant. This not only hits
these people hard but, indirectly,
thousands of others.

Pyser look-out for
antiques

YSER LIMITED, sole UK
P distributors of Marantz high

fidelity equipment, are in
the market for “antiques’. The
company wishes to purchase cer-
tain “classic”’ high fidelity units
in firstclass condition, and at
present the list (with prices
offered) is: Marantz 7C, £100;
McIntosh MC-275, £100; McIntosh

The MC 14435
HE MC 14435 31, digit DVM
I i.c. is the latest addition to
the rapidly growing Semi-
comps Ltd. McMOS family and
contains the logic for use in a
dual slope integration A/D con-
verter system. The device con-
sists of 31, digits of BCD counters,
13 memory latches and multi-
plexed BCD outputs. An internal
clock oscillator is provided which
needs only a single external
capacitor.

In order to complete the system
use is made of the MC 1505L
dualramp generator and com-
parator. Only one external
capacitor and two calibration
potentiometers are required.
Further gen from Semicomps
4.td., Northfield Industrial Estate,
Beresford Avenue, Wembley,
Middx. HAQ 1SD.

C-22, £90; JBL SA660, £90; JBL
SA600, £50. :

In addition, Pysers would like
to hear from audiophiles who
would like to sell other “classic”
Marantz units in good condition.
contact Malcolm Blockley, Elec-
tronics Division, Pyser Limited,
Fircroft Way, Edenbridge, Kent.

Books received

Use of Microphones

By Alec Nisbett

Shows one how to choose micro-
phones to suit various jobs, how
to position them, move them,
balance and control them etc
Price: £1-75

Focal Press Limited, 31 Fitzroy
Square, London WI1P 6BH

Dictionary of Data Processing

By Jeff Maynard 5

A dictionary for those wishing to
keep abreast of current data pro-
cessing terminology. More than
4,000 terms are defined.

Price: £3-90

Newnes Butterworths Limited, 88
Kingsway, London WC2B 6AB

Television

By Heinz Kurth

The author takes the whole con-
cept of television to pieces and
shows how a TV camera takes
pictures, how the image is broad-
cast, how the receiver works, how
colour TV works, what goes on in
the studio etc.

Price: 95p

World’s Work, Limited, The Press,
Kingswood, Tadworth, Surrey

Colour Television Servicing (2nd
edition)

By Gordon J. King

Deals with the servicing of PAL
receivers in a down-to-earth
manner and with a minimum of
mathematics. It is divided into
three sections the first looking
at colour TV systems as a whole,
the second studies the elements
involved such as picture tubes,
conversion systems, chroma
channels etc. The third section is
devoted exclusively to matters of
servicing.

Newnes Butterworths Limited,
Borough Green, Sevenoaks, Kent
TN15 8PH

Principles and Calculations for
Radio Mechanics (Part 2) )
By R. A. Bravery & A. P. Gilbert
The second of two volumes
designed to meet the needs of
students studying principles and
calculations as part of the City
& Guilds Radio Mechanics’ Course
222.

Price: £1-90

Newnes Butterworths, 88 Kings-
way, London, WC2B 6AB :
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DIRECT CONVERSION
RECEIVER

R.H.LONGDEN—

OST licensed amateurs began their specialised
amateur activities by listening to some of
the amateur bands. These bands are frequen-

cies in the short wave .range used by amateurs
licensed to operate transmitting equipment. Once it
was easy for anyone to listen to amateur transmis-
sions, because general purpose all-wave and short
wave receivers cover some of the amateur bands.

Due to the very greatly increased use of single
sideband (SSB) transmission "by amateurs, this is
no longer so, since the carrier has been removed and
as a result, their transmissions cannot be resolved
by. general purpose all-wave or short wave receivers.
In' addition, such receivers cannot be used for CW
(Morse). This is a severe limitation to the interested
listener who may wish to take advantage of the
RSGB Slow Morse transmissions which are available
in some areas,.or who wish to gain speed-in Morse
reception.

Such limitations do not apply to a communications
type receiver as this will be equipped to deal with
AM, SSB and CW signals. On the other hand, such
receivers require quite complicated circuits. An
answer to the problem of receiving amateur SSB and

.

+9V to +12v

OQutput

VR1/S2 ganged o~ =

s2
R12
100
|
|
C16 . )
O-5uF Fig.1: Complete circuit diagram of

the receiver, The ferrite beads FB1/2
on Tr4 can be made from short
pieces of ferrite aerial rod with a
small hole drilled through them.

001




g0 Iﬂs;dz thé refeiver with the oscillater,
| "mixer bodrd fo the right with Inpy
*eolls at-extreme Fight, Oscillator coil:
... 1314 are positioned near the main
- funiny. capacitor. The audlo ampl:f‘ fid
5 baatdlsan tf;efeft g

i

CW signals can be found in the direct conversion
receiver. This omits the frequency changer, inter-
mediate frequency amplifier, product detector and
carrier or heterodyne oscillator of the communica-
tions superhet. Instead, conversion of the incoming
signal to an audio signal takes place directly.

% components list

Resistms sg. o ¢ :
Ri  47KO R5 . 1-8kQ RS . 1B5KQ
. az_ 27KQ° - R 1BMO  RI0 1000
AU . R7 O100kG  RIT T 1-8K0
2200 R8 ﬁm . Riz 1099 _
-Aifs/éariw ) - =
VR1 10k iog-pet with switcﬁ sz
Capamtoes o . . -
BOpF SM . cs 4-Inp
cz: mﬁpl“ SM G100 4pF BV
CC3 fopFev - €CH .- 4InF
. €4 0-0475F - Ccee BMpFSMS/
€5 0-01uF S 18 8OO pF SMBY
C6 20 uF 12V C14 680pF SM
G 0.254F “ £15 8pF &M
€8 - 100u F12v . C16 0SuF . |
TCt 30;:!1 ;:re-set . '_ vVGi .25;)F variable
" S {Jackson: CaDA)
: ‘162 100;3?—“ vanabta {Jackson 8804) |
sgmicnndn::tors -
Tr} 40873, - . Tra Bem
7 T2 BC10B | Trd BC109
ﬁtiscet*meaus

_ Colformers 10mm {»{-’;m} diameter, with cores (#}
- Fertite hedds FX115 (2), Ball slt&w motion drive -
" {dackson 45T1/DRF). Knobs {4). 81 2-pole Z-way °
wafer switch, Jack socket, insulated. ‘Case, flanged
. members 203 x 101mm (8 x 4in.) (2), 127 x Wimm G x
4in} (2), 203 x 76 {8.% 3in.Y (1), flat plates 203 x 127.
{8x5m.}{2) (ﬂcme Raﬁzo} Aenaei and earth sackets.

| Rubber feet

BANDS USED

Of the amateur bands available, the 80 metre band
(3-5 to 3-8MHz), will probably be of most interest
for general reception of amateur signals, likely to be
available at any time, while at weekends and
evenings there is usually a great deal of activity. So
the receiver is primarily intended for this band.
However, Top Band, 160m (1-8 to 2MHz) coverage
is also included, as this band carries Slow Morse,
local and other transmissions.

Both these bands are influenced by seasonal,
daily and other propagation changes, but it is un-
usual for 80m, in particular, to lack all amateur
signals as this band is much used for regular Nets
and other contacts.

RECEIVER CIRCUITS

In the circuit in Fig. 1. L1 tunes 160m and L2
tunes 80m, VC1 with C1 in parallel providing suitable
coverage. VC1 is panel operated and is peaked for
best reception. Aerial coupling is via TC1, which can
be set to suit long or short aerials. Pole Sla of the
switch selects either L1 or L2 as required. Trl is
the converter stage signal passing to gate 1 of the
40673 which is internally diode protected, and thus
much less liable to damage than an unprotected
insulated gate transistor. For the reception of CW,
Tr4 acts as a heterodyne oscillator, with injection to
gate 2 of Trl via C15. When receiving CW, the
pitch of the audio tone depends on the difference in
frequency between the received signal and osillator
Tr4.

During SSB reception, Tr4 performs as the con-
version oscillator, resulting in an audio signal ap-
pearing at the d:rain of Trl. This audio is resolved
into intelligible speech when Tr4 is so tuned that it
is able to replace the carrier suppressed during trans-
mission. If Tr4 is tuned to the wrong side of the
SSB signal, the speech is inverted and -unintelligible.
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- C7

VC2 -t

[002]

Fig.2: above, gives details of the consiruction of the oscillaior/mixer board. Fig.3, below, shows the audio
amplifier board. Both boards are 0-15in. mairix.

il +\ The second section of the switch, S1b, selects L3 for
160m, and L4 for 80m with VC2 giving approximately
5 y \ 1 o Omdp correct coverage. C12 and C13 are 1% or 2% silver
e c8 e o o o o AT mica capacitors and no adjustment is required,
except to the coil cores, to bring the oscillator into

the band.

Ferrite beads FB1 and FB2 are to avoid VHF
parasitics, although this oscillator circuit was found
to be very stable and reliable.

Audio signals from Trl are taken to a simple two-
stage audio amplifier Tr2/3. Capacitors C3 and C4
by-pass the source of Trl at audio frequencies. VR1
is the audio volume control the output from the
final audio amplifier Tr3 going to a jack socket.

INDUCTORS ,

The coils are all wound on 10mm (+%in.) diameter
formers with adjustable cores. L1, L2 and L3 are
wound with 32SWG enamelled wire, L4 is wound
with 24SWG enamelled wire.

L1 has 70 turns, wound in a compact pile. L2 has
40 turns, L3 has 32 turns and L4 has 20 turns, all

003]  close wound.
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. View from the rear of the vom- .
. pleted recejver, If the polentio- .
“meter VRT has a metal spindle it is
“Important to. check thalt i is
Isolated from the track, see Fig.1. If
" . _not, Insulating panel bushes must
be used. Leads between the calfs
and their respective funing capaci-
. Jors should be right and ds shortas |
“, posgible. . ; '

Each winding is begun as near to the top of the
coil former as possible. The wire can be secured with
a little quick-setting adhesive, or with a turn or two
of cotton or thread to which a little adhesive has
been applied. After winding, the end of the coil
is secured in the same way. A few touches of an
adhesive, such as Bostick 1, can be applied to keep
turns in place, but the whole windings should not be
painted, varnished or waxed.

The bottom end of each winding is soldered to a
tag. This will be held by one of the fixing bolts in
contact with the metal chassis. The top end of each
winding is cut to a suitable length to reach S1.

The cores of 13 and 1.4, in particular, should be
fixed against further movement after adjusting them,
by wax or thin elastic placed between core and
former. -

Output

OSCILLATOR MIXER BOARD

The board is approximately 75 x 50mm (3 x 2in)
and components are positioned as in Fig. 2. Begin
by drilling holes for two 6BA bolts, which secure the
tags MC. Later, additional nuts on these bolts will
allow the board to be secured to the metal chassis,
with a little clearance for underside wiring.

In most places the wire ends of components will
be long enough to reach the various connecting
points. Elsewhere, 22SWG tinned copper or other
connecting wire can be used, with insulated sleeving
where necessary.

No special care is necessary when fitting Trl,
except to avoid lengthy heating of the leads, as with
any transistor. Other dual-gate FET’s may be used
in this circuit, but if they are not gate-protected it is

Earth Aerial
— 1 1

=

/

/) Battery +
y

/ Battery-—

~d bC R
Vg

Collector Tr2
c10

—

R4,R12

Fig.4; Layaui of componenison -
sub.chassis and panel, The =~
aerial and earth sockels are
shown displaced for clarily but

their actuat positions are not.
important. Both circyit boards - .
gre raised off the sub-chassis fo
avoid short-circuits. ;

I vcl |

% s1b S1a
VRI
I |

L __ 1

44mm

]4-— oY) _—+— 3" —_44—— 12"

1
40mm

a3 —+— a5 ——»l

i I 40mm
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absolutely essential that the shorting wire supplied
round the leads is not removed until R1, R2 and R5
- are connected, at least.

When fitting Tr4, take the collector lead to R10
and the emitter lead to R11, as in Fig. 2. A piece of
insulated sleeving slightly longer than the ferrite

. bead is put on the base lead, and bead FB1 is added.
R8 and R9Y are then soldered in place, with very
short leads at the base. Bead FB2 is then fitted in
the same way, and the base lead is taken through
the board to C14.

Some flying leads are provided, for connecting
later. One runs from C2, to Cl, VC1 and Sla. A
short projecting wire passes from the junction of
C12 and C14, for VC2 and S1b. A connection is also
provided from the drain of Trl, R3 and C5, to go
through the chassis to the audio amplifier. A red
lead from R4 and R12 is the positive connection. The
negative circuit is completed by the bolts MC.

1C-12
D E ; G
+
oV
O
Speaker

Fig.5: If a separate audio module is available stages Tr2 and Tr3 can be
omitted. Connections for the Sinclair IC2 are shown here.

AUDIO AMPLIFIER

The board 65 x 32mm (2!; x 14in.) is assembled
in a similar way, as in Fig. 3, with bolts MC again
providing a connection to the metal chassis. The
wire end of C7 can be taken through the board, then
bent up to provide a connecting point for the lead
from Trl drain circuit. A pin is inserted for the
positive connecting point. Leads from here run to
R4/R12, output jack and battery positive, the latter
going through a hole in the board, with a dlip
soldered to the end of the flex.

Three leads run to VR1. That from CI10 positive
goes to the centre tag of VRI1, while the outer tags
g0 to Tr2 collector and positive line. Switch S2 is
connected to the chassis and to a flexible lead with a
negative battery connector.

Leads from Tr3 collector and positive run to the
output jack. This must be an insulated type, giving
complete isolation from the metal.

CONSTRUCTION

The flanged members form a rigid assembly and
make a good case for the receiver when top and
bottom. are closed with flat plates. The general lay-
out of items will be seen from Fig. 4.

The internal 205 x 75mm (8 x 3in.) member is
raised about 32mm (14in.), and is set back about
40mm (113in.) to clear the drive, VRl and other
panel controls. It is necessary to place the member
forming the panel inside the flanges of the sides.
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Front, back and sides are secured together with the
4BA bolts provided, using the holes already punched
for this purpose. Holes are drilled to take bolts to
secure the internal member.

Fit VC1, S1 and VC1 about 40mm (11in.) from the
bottom of the panel. The drive for VC2 is 50mm
(2in.) from the bottom edge, so that VC2 clears the
chassis. A clearance hole is punched for the drive,
which is fixed with spacing sleeves and long bolts.
VC2 is attached to a bracket, or to a piece of scrap
metal which is bolted to the front flange of the
chassis. The drive and VC2 should be lined up cor-
rectly, so that tuning is smooth and easy. If needed,
large or elongated holes can be provided on the
bracket, to allow a little adjustment for this purpose.

If a different drive is employed, it should have a
fairly high ratio, or tuning will be rather critical.
The cursor is attached by two small screws.

Fix the two circuit boards in the way described,
taking care that no short circuits can arise to the
metal. Leads can then be taken to the two sections
of the bandswitch, etc., as shown in Fig. 4. Cl is
soldered directly across VC1. Insulated sockets pro-
vide for aerial and earth connections, the earth
socket being connected to the metal.

ALIGNMENT

The cores can be provisionally located with each
about 4 or 5 turns down from the top of the former,
but this will have to be adjusted to secure band
coverage. !

If no other means of adjustment is available, each
band can probably be located fairly readily at a
time when there is plenty of amateur activity, such
as on a Sunday morning. With the receiver switched
to 80m, set the core of L4 so that amateur signals
are heard throughout almost the whole swing of
VC2. Tuning from the maximum capacitance position
for VC2, CW signals should be heard for about the
first one-third of rotation, and SSB signals for about
the other two-thirds.

- Aerial

Receiver

NI
| ]
&
W

g Earth
[ocs]

Fig.6: A bandpass input can be formed by adding the above circuit but
TCT must be reduced in value, see text.

Should it be possible to borrow a communications-
type receiver, place a temporary wire from its aerial
socket to near VC2 and adjust L4 so that the carrier
picked up by the receiver can be tuned from about
3-5 to 3-8MHz. In the same way, adjust L3 for about
1-8-2-0MHz. Otherwise adjust L3 to bring amateur
activity within the range tuned by VC2.

Subsequently, it is only necessary to adjust L1 on
the 160m band, and L2 on the 80m band, so that
VC1 can be peaked for best volume, throughout both
bands. Here, TCl will have some influence on tun-
ing. With other than short aerials, TC1 should be un-
screwed to quite a low value.

Should a signal generator be available, it can of
course provide a means of adjusting the circuits for
correct coverage.

continued on page 158
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In October of last year we ran
several ads announcing a brand-

" new service for amateur electronics
enthusiasts.

The new service was called
Doram.

And it promised the first-ever
professional electronics service for
amateurs.

We said that if you didn’t get
your order within seven days we'd
refund your money. So you'd have’
no long wait. _

We said that we'd only give you
top quality, big-name components.

We said that we'd give you a
no-quibble guarantee and replace
any component which arrived faulty.

And finally we said that we'd
offer you a choice of millions of

components on over 4,000 product :

lines.
Buy the Doram catalogue for |
25p,we said,and you'll get a

fantastic electronic component mail-

order service.

We were as good as our word.

And your letters of thanks
flooded in. Thousands tried our
service. Hundreds went out of their
way to write congratulating us.

“Your storeman must be power
assisted, you said.

‘| think you are a good firm and
live up to your advertisement wel!,
you said.

‘How nice to find a firm which
actually stocks all the items'in its
catalogue you said.

And an awful lot more we'd
blush to admit.

The Doram catalogue is still
available, price 25p.

To encourage you to try us
we'll give a £10 voucher to the first
catalogue buyer out of the post bag
on 30th June. And a £5 voucher to
the next 19 new buyers.

"~ Similarly, on 31st July, we'll
give a £10 voucher to the first new

catalogue buyer. And a £5 voucher
to the next 19 new buyers.

Use the coupon now white the
offer lasts. Only these coupons
are eligible, and all unsuccessful
coupons from the June draw wili
also be entered for the July draw.

I' £10 VOUCHERS AND
£5 VOUCHERS TO BE WON

I | enclose 25p and look forward to
receiving my Doram catalogue.
Doram Electronics Ltd., PO Box TR8,
Wellington Road Industrial Estate,
Leeds LSI2 2UF

Address

I
|
|
{
Name
|
|
1
|
|

 DQrAm .,

h_——-—————
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POWER UNIT Type A126
Bupplying 6, 7-5 or &
Volt DC at 200 mA.
In moulded case forn:-
ing a 2 pin 5A mains
plug.

2 metre output lead
with 4-way mutiplug
giving 2-1 and 2-5 mm
sockets and 3-5 mo
plugs.

Price £2-80. Post 10p.

2 and 4” PANEL METERS
zll 4/’

S81ZE: 110mm Wide
x 82mm High x
43mm Deep.
Movement LR,
Ohms

0-50 micro A. 1400
0-100 micro A, 730
0-500 micro A. 200
0-1mA 200

200

BIZE: 60mm Wr_lc
x 4bmm High

40mm Deep.
Mavement

Ohms
0-80 micro A. 1250
©-100 micro A. 580
0-500 micro A . 170
0—1 mA

5 mA
° -10 mA
0-30 mA
0-100 mA
0-500 mA
.0-1 AMI
0-2 AMP
0-25 Volt
0-80 Volt
0-300 Volt

LE.

0
0
0
0
0-

BE
50K
300K

P
0-25 Volt
0-50 Volt
0300 Volt
g’ Meter 170 “'g"" Meter 200
V1 Meter 5250 VU Meter 5250
VU Meters are complete with detectors.
Modern wide view.
Price 2% £3-20 Post 10p. Price 4” £4:00
Poat 10p. Lamps 60D per set.

$ watt CARBON FILM RESISTORS
} watt st 70°C. E 12 raoge 10Q—1MQ §%
tol above 470 K Q 10% tol at 85p per 100.

C1000 MULTYIMETER

Special Offer
Compact General Pur.
pose Mini Multimeter.
Input Resistance 1000
ohms per volt

Ranges:
AC Voits  0-13, 50, 250.
000 V
DC Volts  0-10, 50, 250,
1000 V
DY Current 0-1 mA
100mA

Resistance 0-150K ohms
Bize 80 x 24 x 90 rom

Complete with Batteries, Test Prods,
Instructions. Specisl price 23-30 Post 25p.

C1001 MULTIMETER

Input Resistance 20,000 ohme per volt
Overload protection
150 A movement, clear scale
Ranges—AC Volts 0-10, 50, 250, 10600V
DC Volts 0-5, 25, 125, 500, 2600V

| DC Current 0-50 mA
Resistance 0~60 Kohms, 0-6 Mohms
Decibels ~20 to +22 dB.
Carrying Case, Test Prods nnd Batterles
included.
Bize: 116 x 83 x 27 cm.
Price 89-85. Post 20p.

50K
300K

TRANSFORMERS

CASED TRANSFORMERS

Housed in smart resin-coated steel cases,
with 3-core power cable and outlet socket,
fused primary winding. Isclation types are
fitted with 3-pin outlet sockets, and are
available with 110 volt or 240 volt output.
{Please state). Auto types are fitted
2-pin flat style socketa up to 500 VA, 3-pin
sockets from 750 to 3000 VA, See Auto and
Izolation sections for prices.

SAFETY ISOLATING

Prim. 120/240V. Sec. 120/240V. Centre Tap

with Screen.

VA Ret Price Price

{(watts) No. Cased Open Post

£ £ £

1

335

815

11-

184888 EEcnnn
So8RERRBREY

12 & 24 Volts Prlm 200-240V.
Price

T’y
Shggsg

(==l RS

R N 2T o
S TR

O 4 60,0 o G707 1 15 20 i bt bt

et

g

Prim. 200-240V. Bsc. 12, 15, 20, 24,
Amps ef.

g,
?
~g

60 Volts

Prim, 230-240V.
Sec. 24, 30, 40, 48. 80V.
Amps Price.

50 Volts
Prim, 200-240V,

Sec. 19, 25, 33, 40, 30V,
Awps Rel. Price

No. £

102
103
104
105
106
107
118
119

Post
£

o
&

S XDE RO G

0-47
0-56
064
0-72
0-88
095
113
0.A.

-

Soo b=

fe2Eyanere”

bkt &
BRoRomanay

st
ot b

1702

MINIATURE AND EQUIPMENT
Prim. 2407 with screen.

Sec. 1
3-0-3
-6

Mlll mps
Bee. 2

3
g
S

Bec. ¥

dec.
200
500
1000
00

500
1000
330
500
1600
200

150
500

b
&
L3

CEER R PR R

-8
0-6

2-9
0-8-%
0-8-9

0-15

TR RAT RO

0-20
0-15-2¢
0-20

B 354

e C) 221
0-15-20 1000 1000 206
0-15-27 203
0-16-27 204

Po000000000000008

€0 0503 10 6018 1D 1 hat bt 10 1=t Pt o P ot

SHRIRTARNG

PLASTIC CASED SILICON BRIDGE RECTIFIERS
One Amp Two Amp Four Amp 8ix Amp

S50 PIV.80p GSOPILIV.35p 100P.IV.85p 50P.LV. 8%y
100 P.LV. 25p 100 P.1V.40p 200 P.LV.58p 100 P.LV.70p
200 P.IV.28p 200 PLV.45p <00 P.IV.85p 300 P.LV.80p -
400 P.I.V.80p 400 P.IV.50p 600 P.I.V.75p 400 P.LV.e0p -

ADD 10p P & P PER ORDER
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POWER UNIT Type CC 12-0

Output switched 3, 4-5, 6,75
9 and 12 volta at 500 mADC
Operates from 240 V mains,
suitable for Radios, Tape
Recorders, Record Players etc
Size 78 x5-0x 14-0cm. Price

PLEASE
ADD 8/
FOR VAT

AUTO 'I'RANSFORMERS

VA Rui. cazed [

'l‘apped at 115, 220, 240 Volu
13 -85

Tnpped at 115 200, 220 240 Volts

Price

& 3 pin

5 > ¢
SBREgRsy

s
EReESwonn

YHoos0EoD

pen
£

SREseRmRn 3

23-95, Post 25p.
MINIATURE NEONS
6mm dia., {2mm length Jeads length approx. 20mm.

mended ballast resistor 150K ohms for 240 Voit opamtion
Price: Packet of 10 tor 80p. Postage 15p.

A.S.P. LTD.

DEPT PWS6, SIMMONDS ROAD, WINCHEAP,
CANTERBURY, KENT. Tel: (0227) 52436

qm]‘“n@p ELECTRONIC KITS

requires reliable firms well connected in
own markets for handling exclusive sales
in countries where no organisation yet

exists.
Send enquiries to:

'AMTRON

Casella Postale 4160,

Milano, Italy

AERIAL BOOSTERS
We make three types of
Aerial Boosters all for set
top fitting, with Co-ax Plugs
and Sockets. \
B11 — For Stereo and

Standard VHF Radio
B12 — For the older VHF

Television, please state

BBC1 & ITV Channels.
B45 — For mon. or colour

this covers the

complete UHF band,
All Boosters are complete with
Press 4 Button UHF Battery and take only minutes

to fit.
Tuners £2.50. Price £3-40 each
Prices include V.A.T. P. & P. under £1/15p, £1 to £3/20p over £3/25p.

ELECTRONIC MAILORDER LTD., 62 Bridge Street,
Ramsbottom, Bury, Lancs 1.

VALVE BARGAINS
Any 5 50p, 10 75p, 50 £3.30,
100 £6.40. Your choice
from the following list:
ECC82, ECL80, EBO1, EF80, EF183,
EF184, PCs6, PC88, PC37, PC900,

 PCCB4; PCC89, PCCt89, PCF80,
PCF802, PCFs05, PCL82, PCL84.
PCL8S, PCLS05, PCL86, PFL200,
PL36, PL504, PY33, PYS1, PYS00,
PY38, EHB0, 30FLI, 30FL2, 30PL14

Colour Valves 25p each
PL508, PL509, PY500/A
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Number 51

SN76023N AUDIO POWER AMPLIFIER

IC audio amplifiers can provide a continuous
output power of typically 5W RMS into an 80
loudspeaker when it is driven from a 24V power
supply. The minimum output power before clipping
< obtainable from any device of either type is 4W
into an 80 load or 3W into a 160 load using a 24V
supply.

The absolute maximum permissible power supply
voltage is 28V, but it is wise to regard the upper
limit as about 24V 50 as to allow a suitable margin
of safety. )

The minimum recommended load impedance is 8Q.

Both ICs incorporate a finned heat sink made of
extruded aluminium providing a total effective
area of about 75 square centimetres in a small space.
Its efficiency can be appreciated by the fact that the
- absolute maximum continuous output power rating
11(1)t0 an 80 load is 8W RMS at 25°C, or 6W at
T0°C.

The quiescent power supply current at zero signal
is about 10mA at a power supply voltage of 24V.

AVAILABLE TYPES

The only difference between the SN76013N and the
SN76023N is in the feedback circuit. No internal
feedback components are included in the SN76023
device and suitable external components must there-
-fore be employed. This increases the versatility of
the device, since tone controls can be used as part
of the feedback circuit.

THE Texas Instruments SN76013N and SN76023N

C1
O-1uF

1
—->-l b
Input
R1
270k 4 2
——AAA———

R2

16

ov

mn  [FKo& o

The SN76013 contains two internal feedback
resistors which minimise the number of external
components required. The gain of this device can
be reduced of necessary.

The SN76013 and SN76023 are each available in
either a dualin-line package which has a gap in
the centre of each line of pins or a quad-in-line

" encapsulation in which alternate pins on each side are

bent so that one can see four lines of pins when
the device is viewed from one end. The same gap is
present at the centre of each line of pins.

The SN76013ND is eclecirically identical to the
SN76013N but has no metal fins, possessing instead
a metal tab at the centre of each of the two lines of
pins. It provides a minimum output power of 3W into
a 150 load, but the use of a load of smaller

-impedance may result in the device overheating

owing to the absence of cooling fins. It can be used
in the same circuits as the SN76013N, but will not be
discussed further here. :

SN76023N AMPLIFIER .CIRCUIT

A typical circuit for the use of the SN76023N as
a power amplifier is shown in Fig. 1.

The bias voltage at pin 2 is smoothed by R2 and
C2 to remove mains hum or any other signals on the
power supply line which reach pin 2. The bias is
then applied via R1 to the input pin 1. The value of
this bias voltage determines the mean output poten-
tial at pin 6. . )

Non-invertin Invertfng
input 911 s input
Bias forinputl]2 15Compensation -

Earth [3 14flearth

Output (|6 1[INo connection
Noconnectionf}7. 10(l Positive supply

No connectionl]s gfioutput
: compensation

Fig. 1: Typical circuit usmg the SN76023N integrated circuit as an
audio amplifier. The pin functions are shown to the right (wewed
from above).
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If a well-smoothed power supply is employed, C2
may be reduced to 0-1xF. There is no point in in-
creasing its value above about 10uF, especially as
the use of a large value will result in a short time
delay at switch-on whilst this capacitor charges.

The input impedance of the circuit is approxi-
mately equal to R, since the input impedance of
the integrated circuit itself is well over one megohm.

The optimum value of C5 depends on the type
of power supply employed. If a well-regulated mains
power pack is used, C5 may be as low as 0-1uF,
but for the other types of supply it should have
a value of at least 100uF--preferably considerably
more when batteries are used. C5 should be soldered
as close to the integrated circuit as possible. Alterna-
tively a 0-14F capacitor may be soldered directly
between pin 10 dnd ground and a larger electrolytic
capacitor in parallel with it at a more convenient
point.

Frequency compensation is provided by C4. The
value shown will provide low distortion at frequencies
approaching 100kHz. Instability may occur if the
value of this component is made too small in an
attempt to raise the upper frequency limit for non-
audio applications.

The value of C6 is not at all critical; this compo-
nent maintains high frequency stability on negative
going half cycles by compensating for the difference
between two internal complementary transistors.

The low frequency response is mainly determined
by the value of C8. This component prevents the
loudspeaker from taking a steady current from the
output of the amplifier. The filter C7-R6 compen-
sates for the inductance of the speaker.

VOLTAGE GAIN -

The voltage gain of the circuit is equal to (R4+
R3)/R3. If the values shown are used, the gain is
about 270 or about 48dB. If R3 is increased to 4700Q,
the voltage gain falls to about 57 or about 35dB. R3
should not be increased above about 1kQ (at which

value the gain is 28 or about 29dB) unless an’

additional capacitor is connected between pins 1 and
16 to reduce the gain at very high frequencies and
thereby maintain stability.

The value of the feedback resistor R4 can be in-
creased to give a very high gain, but this will result
in increased distortion and the circuit will be more
prone to instability. In addition, there will be a delay
at switch-on as C3 charges through R4.

THE SN76013N CIRCUIT

The SN76013N may be used in the same type of
circuit, but the following modifications must be made
to the circuit of Fig. 1.

(a) The feedback resistor R4 is omitted, since an
internal 25kQ resistor is connected between
pins 6 and 16 of the SN76013N device.

The SN76013N contains an internal 100Q re-
sistor which functions as R3 of Fig. 1. The
inverting input is not connected directly to
pin 16, but via the 1000 resistor.

. If a voltage gain of 250 (about 48dB) is re-
quired, C3 is connected directly between pin

" (b)

16 and ground. If a lower gain is required,

an additional resistor is connected between
pin 16 and the upper end of C3. This additional
resistor will be in series with the interna
1000 resistor. :
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Fig. 2: Output power plotted against supply voltage for a distortion
of one per cent.
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Fig. 3: Output power plotted against supply voltage for a distortion
of ten per cent.

PERFORMANCE

The output power from these devices is plotted
against the power supply voltage for distortion levels
of one and ten per cent in Figs. 2 and 3 respectively.

The minimum supply voltage at which the devices
will function satisfactorily at low power is about 8V.

Although a speaker.of impedance greater than 80
may be used, the power delivered to the speaker at
any given value of the supply voltage will be reduced
as shown in the graphs.

The power dissipated in these devices can reach
about 3-8W with 'a 24V supply or 5-4W with a 28V
supply when an 8Q loudspeaker is used. The corres-
ponding figures for a 15Q speaker are about 2-1W
and 2-6W.

RADIO RECEIVERS

The writer has used the SN76023N in the circuit
of Fig. 1 with an input from a t.r.f. radio receiver
using the ZN414 device. The supply voltage was 9
to 12V.

It was found that the gain was rather too high and
therefore the value of R3 of Fig. 1 was increased to
330Q. This comment will probably apply to the use
of the Fig. 1 circuit with most radio tuners. It would
have been necessary to increase the power supply
voltage if the output of 5W had been required.

These audio amplifiers can also be used with super-
heterodyne IC radio receivers such as the TBA 651,
LM1820, »A720, etc.

USE IN RECORD PLAYERS

The circuit of Fig. 4 shows how the SN76023N can
be used with a record player employing a ceramic
cartridge. This relatively simple circuit includes
separate bass and treble controls and a volume con-
trol. .



SUPERSOUND 13 HI-FI MONO
AMPLIFIER A superb solid state audfo ampli-

fier, Brand new components
throughout. § silicon tran-
gistors plus 2 power output
transistors in push-pull.
Full wave rectification.
Output approx. 13
watts r.m.s. into 8
ohm. Frequency re-
sponse 12Hz-30KHz +
3dB. Fully integrated
pre-amplifier stage with
separate Volume. Basa boost
and Treble cut controls. Suitable
for 8-15 ohm 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 3” high x 6” wide x 74” deep. AC
200[250V PRICE £12-50. P. & P. 65p.

DE LUXE STEREO AMPLIFIER

1sola-
maing
transform -
er with fall
wave .recti-
fication
giving ade-

uate
sinoothing with negligible hum.
Valve line up:- 2 x ECLB88 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a caretully calculated
circuit, allowe high volume levels to be used with negligible
distortion. Bupplied' complete with knobs, chasm size
11”w x 4”d. Overall height including valves 5”. Ready
built & tested to a high standard. £10-75, P.&P. 85p.

POWER BUPPLY UNIT 205/240v A.C. input. Four
switched fuliy smoothed D.C. outputa giving 6v. and
7iv. and 9v. and 19v. at 1 amp on load.

Fitted lnsulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size 6” x 33" x 2§”.
Buitable for Transistor Radjos, Tape Recorders, Ampll-

bt ot teaton? PRICE £5-20 p. & p.55p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-80 yd. length. P. & P. 30p
per yd. (min. 1 yd.). 8.A.E. for samples.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
atage. Impedance 3 ohms. Output approx. 3-8 watts.
Volume and tone controls. Chassis size only 7in. wide
X 38in, deep x 6in. high overall. AC mains 200/240v.
Bupplied. absolutely Brand New completely wired tmd
tested with good quality output transformer, £4

. 80p  BARGAIN PRICE

FEW ONLYI

High grade mains transformer with grain orientated
lammatlon Primary 200/240 Secondary 185 volts at
ps and 4-6 volts at 0-3 nmps. Size 2” hx2}" w X
2" d overn.ll £1-85 plus 35D P.
CHCE IO B IR Ol o+
BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210~240v.
8econdary combinatlons 0-5-10-15-20-25-30~-35-40~60v,
half wave at 1 amp, or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long x 34in. wnde x 38in. deep.
Price £2-60 P. & P. 86p.
MAIRS TRANSFORMER For tranaistor power mpphea
Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1-25. P. & P. 30p.
Pri. 200/240v. Sec. 12-0-12 at 1 amp. £1-40. P. & P. 30p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £2-00. P. & P. 40p.
8 VOLT RELAY
100 m/A single pole normally closed. 2 for 80p+ 15p P.& P.

GENERAL PURPOSE HIGH STABIL!TY
TRANSISTOR PRE-

For P.U. Tape, Mike, Guitar. etc and !ultable for
uss with valve or transistor equipment. 9-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. Solld encap-
sulation size 13” x 13” x §”. Brand new complete
with instructions. Price 1 20p. P. & P.

HANDBOOK OF TRANBISTOR EaUIVALEﬁ’ES 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 6p.

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enioy fabulous stereo radio at this
fabulous fow introductory price!

Designed and styled to match our 10 + 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
gain, low noise IF stages. Automatic frequency control to
“lock-on’" statlon and Prevent drift. IC stereo decodér
for maximum steres separation. LE.D. for stereo beacon
indicator. Noimninal output of tuner 100mV. Approximate
gize 12” wide x 8” deep by 237 high. Supplied remdy
‘bullt, tully tested and fully guaranteed {not available in
kit form).

Price £28-00 Post and Packing £1-00.

STEREO-DECODER

SIZE 2” x 3” x §” ready built. Pre-
aligned and tested. Bens. 20-580 mV
for 8-16V neg. earth operation. Can
be fitted to almost any FM VHF radio
or tuner. Stereo beacon light can be
fitted il required. Full detalls and
instructions (inclusive of hints and
tips) aupplied. £5-40 plus 15p. P. & P.
Stereo beacon light if required 40p
extra.

SPECIAL EARGAIN OFFER!

Limited number ¢f BBR C123 Auto Changer De Luxe

with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £8-60 4 p. & p. 80p.

LATEST Hi Sensitivity Uni-directional slim-line conden-
ger microphone as used by many professionals. Very low
acoustic feedback, Available hi impedance or low im-
pedance. State which required. £18-50 plus 25p P. & P

LATEST ACOS GP91/18C mono compatible cartridge with
;I;&tylus for LP/ P/78. Universal mounting bracket.
CERAMIC STEBEO CARTRIDGE. Universal Mounting
brackets and turnover atylus 70mYV per channel output.
ONLY £175 4 15p P,

SOROTONE 9TAHC UOHPA'HBLE BTEREQ GARTRIDGE
T/Q stylus Diamond Bteteo LP and Bapphire 7

ONLY £2-27 P. & P. 10p. Also available fitted wlth twin
Dinmond T/Q stylus for Stereo LP. £2-78, P. & P. 15p.
LATEST RONEITE .T/0 STEREO /COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. #1-60 F. & P. 15p.
LATEST T/0 MONQ COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or steres records on mono
equipment. Only £1-47, P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK, II
A top quality record player amplifier employing heavy
duty double wound mains transformer. ECC83, ELS84,
and rectifler. S8eparate Bass, Treble and Volume oontrols.
Complete with output transformer matched for 3 ohm
spealker. 8ize 7in. wide X 3in. deep X 6in. high. Ready
bullt and tested, PRICE £5-50, P. & P. 78p.

AL8SO AVAILABLE mounted on board with output
transformer and epeaker. PRICE £8-7¢, P. & P. 75p.

HI-FI LOUDSPEAKER SYSTEM MK 1]

Beautifully made, simulated teak ﬁ.nlsh enclosure
with atitactive slatted fropt. Size 164” high x 10}”
wine x 9” deep (approx.). Fitted thh EMI
Ceramic Magnet 13”7 x 8” bass unit, H.F. tweeter
urit and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 16 Ohm impedance (state which).

OUR PRICE £9.50 cact carr. £125.
Cabinet Available Separatsly £5- 00, Carr £1-10,

Also available in 8 ohms with EMI 137 x 8” baas
speaker with parasitic tweeter £8-00, Cnrr. £1°25.

LOUDSPEAKER BARGAINS
6in. 3 ohm £1-25, P. & P. 15p. 7 X 4in. 3ohm £1-40, B. & .
25P. 10 X 8in. 3 or 15 ohm £2-10, P. & P. 36p. EM.I.
8 x 5in. 3 ohm with high flux magnet £1-70,P. & P. 25p.
E.M.I 13§ X 8in. with high Bux ceramic magnet wlth
peraaltic tweeter 8, 8 or 15 ohm 2£8-50,
EM.I 13 X 8in. 8, 8 or 15 ohm with inbuﬂf, tweeter
and crossover network £4- 85, P. & P. 36p.
B.M.I. tweeter. Approx 33", Avmlable 3or8or 15 ohms,
21-80 4+ 25p, P. & P.

BRAND NEW. Btkers Loudspeakers at substantial dis-

counts. 12{n. 15w. H/D Speakers. 3, 8 or 15 ohms. State
which. Current production by well-known British maker.
Now with Hiflux ceramic ferrobar magnet assembly £7-50.
Guitar models: 26w £7-50. 35w, £8-50, P.&P. 75D,

HARVERSONIC SUPER SOUND
10 4 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi 8tereo Amplifier Kit, Uses 14
transistors including 8ilicon Transistors in the first five
gtages on each channel resulting in even lower noise,
level with Improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crysta) cariridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Qutput stage for any speakers from 8 to 15 ohms, Compact
design, all parts supplied including drilled metalwork
high quality ready drilled printed eircuit board with
component identification clearly marked, smart brushed
anodised aluminlum front panel with matchmg knobs,
wire, solder, nuts, bolts—no exiras to buy. Simplc step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specification; Power
output: 14 watts r.m.s. per channel into & ohms. Fre-
quency response 38dB 12-30,000 Hz Sensitivity:
better than 80mV into 1MQ. Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to Z12dB.
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power requlrements 3bv. at 1-0 amp.
Overall 8ize 12”w. X 8”d. x

Fully detalled. 7 page construction manusal and parts
list free with kit or send 25p plus large 8.A.E.

AMPLIFIER KIT . £12-96
(Magnetic input componen'.s 33p extra)
POWER PACK KIT . 2432 P. & P. 55p
CABINET 2432 P. & P. 30p
(Post Free 1(_all umts purchased at same time)
Full after sales service
Also available ready built and tested £28-08. Post Free.
Note: The above amplifier is suitable for feeding two mono
sources inta inputs {e.g. mike, radio, twin record decks, etc.

and will then provide mizing and fading facilities for med-
fum powered H$-Fi Discotheque use, ete.

P. & P. 50p

8-VALVE AUDIO

AMPLIFIER HA34 MK I
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready ‘built on
plated heavy gauge metal
chassie, size 7¥"w. X 4”d. x
Incorporates ECCS3,
EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Separate volume contro] and now with improved
wide range tene controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watis. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £6:60. P. & P. 70p.

HSL “FOUR" AMPLIFIER KIT. Similar in appearance

to HA34 above but employs entlrely dfferent and

;dwgv‘zgze%ocumitry» Complete set of parts, etc 2550
5 . 70p.

10/14 WATT BEI-Ft
AMPLIFIER KIT

A styliskly flnished
monaural amplifier
with an output of
14 watts from 2
ELB84s in push-pull.
Super reproduction
of. both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3~15 Q) apeaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good 1ift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
16p 4 B8AE (Free with parts)’ All parts sold separately.
ONLY £10-25 P. & P. £1'00. Also available ready built
_and tested £14-00 P. & P. £1-00.

8 Rel E; 1 for Elect and
I covering them traps character-

istlos, diode and tm.nalstnr equivaients. Many thousands

of up to date European types listed.

Diode Equivalents, 80p; Transistor Equivelents, £1 -00;

Transistor Characteristics, £1-30; POST FREE All three

together, £3-00

SUE )
Thyristor, Triac, Diac¢ etc. encvelopedias £1-00, Post Free

8 pole 3 way 2 ba.nk low loss Yaxley type switches 1}”
dard spindle. 2 swit 64p - 10pP. & P.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Bize 113” x 148”7 x 14" deep. Weight 1%02. Power
handling 20W r.m.as. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffle. 8end 8.A.R. for full detatls. Only £8-80 each.

P. & P. 60p.

NOW ALSO AVAILABLE: 8”7, 10 watts, r.m.s. 20 watt
peak 40Hz-20,000Hz. Overall depth 17, Tdeal for Hi-Fi
or for use in cars, £4-32 + 40p P. and P,

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable fiexifoam ear-
muffs. Wired and fitted with standard stereo iin jack
plug. Frequency response 30-15,000Hz. tching
impedance 8-16 ohms.* Easily converted for Mono.
PRICE $3-50, P. & P. 25p.

| PRricEs INCLUDE VAT |

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Al prices and specifications correct
at time of press and subject fo
alteration withoupt notice.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W) 170 HIGH ST., MERTON, LONDON, S.W. I9 Tel.: 01-540 3985

minutes from Swlh Wimbledon Tuba Blatio

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write cleariy)

PLEASE NOTE: P. & P. OBABGEB
QUOTED APPLY T0 U.K, O

P. & P. OK OVERSEAS ORDEBI
CHARGED EXTRA.
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SPEAKERS

Baker Group 25 3, 8 or 150hm
Baker Group 35 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Deluxe 12” d/cone
Baker Major ,,

Baker Regent

Baker Superb

Baker Auditorium 12
Celestion MH1000 horn
Celestlon PST8 for Unilex
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestlon G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Coral 63“d/cone roll surr, 8 ohm

‘Coral 8”d/cone rofl surr, 8 ohm

EM1 13 x 8 type 350 8 or 15 ohm
EMI 13 x 8 20 watt base

EMI 6§” 93850 4 or 8 ohm

EMI 57 98132CP-8 ohm

EMI 8 x 5 d/cone, roll surr 10 watt
EMI 21" tweeter 97492AT

Eagle DT33 30 watt tweeter

Eagle HT15 horn tweeter

Eagle CT5 cone twester

Eagle CT10 tweeter 8 or 16 ohm
Eagle MHT10 horn tweeter

Eagle crossover CN23, CN28, CN216
Eagle FR4

Eagle FR65

Eagle FRI

8
- Elac 9x 5459RM109 15 ohm,

S59RM11
Elac st 6RM171 d/c roll surr.
Elac 61" 6RM220 d/cone

Elac 4” tweeier TW4

Efac 10” d/cone 10RM239 8 ohm *
Elac 8” 8CS175 3 ohm

Fane Pop 15 watt 127

Fane Pop 25/2 25 w&st 12"

Fana Pop 80 watt 157

Fane Pop 70 watt

Fane Pop 100 watt 18"

Fane Crescendo 12A 100 watt 12"
Fane Crescendo 12B bass
Fane Crescendo 15” 100 watt
Fane Crescendo 18” 150 watt
Fane 8017 8” d/c roll surr.
Fane 807T 8” d/c roll surr.
Fane 808T 8” d/c

Fane 701 twin rlbbon horn
Fane 910 horn

Fane 920 horn

£7°75
£8-50
£12- 50

WILMSLOW
AUDIO

THE Firm for speakers !

Goodmans 8P 8 or 15 ohm. £5-00
Goodmans 10P 8 or 15 ohm £5-30
Goodmans 12P 8 or 15 ohm £12-98
Goodmans 12P-D 8 or 15 ohm £18-75
Goodmans 12P-G 8 or 15 ohm £15-78
Goodmans Audlomax 12AX 100 watt £37-50
Goodmans Audlomax 15AX £40-25
Goodmans 15P 8 or 15 ohm £21-00
Goodmans 18P 8 or 15 ochm £36-00
Goodmans Midax 750 £16-00
Goodmans Axent 100 tweeter £7-25
Audiom 100 12” £12-00
Axiom 401 127 £17-25
Twinaxiom 8 £8-25
Twinaxiom 10 £9-00
Kef T27 £5-25
Kef T15 £6"
Kef B110 £7-25
Kef B200 £8-25
Kef B139 £14-25
Kef DN8 £2-0
Kef DN12 £4- 9!
Kef DM13 £3-30
STC4001G super tweeter £8:18
Richard Allan CG8T 8”d/c r/surr. £6-35
23” 84 ohm, 70mm 80 ohm, 70mm 8 ohm -85
2}” 75 ohm -50
7" x4” 30or 8 ohm £1-40
8”x 5”3 or 8 ohm £1-50
10”x6”3 8 or 15 chm £2-30
Complete Radferd range in stock
SPEAKER KITS
Baker Major Moduie each £10-75
Goodmans Mezzo paii £45-00
Goodmans DIN 20 each £8°75
Helme XLK 25 palr £22-00
Helme XLK 30 palr £14-95
Helme XLK 50 - palr £39-95
Keffit 1 each £20-95
Keffit 3 each £35-75
Richard Allan Twinkit each £8-95
Richard Allan Triple 8 each £13-75
Richard Allan-Triple .each £§9:95
Richard Allan Super Triple each £23-73
Wharfedale Linton 2 kit pair £19:25

Wharfedale Glendale 3 kit palr £34-50
Wharfedale Dovedale 3 kit palr £52-50

PA/DISCO AMPLIFIERS

(carr. and ins. £1)

Baker Major 100 watt £49-75
Linear 30/40 £30-00
Linear 40/80 £35-00
LInear 80/100 £58-95
Linear 100 watt slave £44-00

Eagle PA range In stock—ask for catalogue.

Free with speaker orders over £7—
“Hi-Fi Loudspeaker Enclosures” book. All units guaranteed new and
Carriage and packing: speakers 38p each,
12” and up, 50p each. Speaker kits 75p each (£1.50 pair) tweeters and

perfect. Prompt despatch.

crossovers 25p.

ALL PRICES QUOTED INCLUDE VAT.
WILMSLOW AUDIO (Dept. PW)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF
Discount Radio, PA, HI-Fi: 10 Swan St. Wilmslow
Send stamp for free booklet '"Choosing a Speaker”

The

Cassettes b

buy!
AgfaLow Noise Cassettes E 3_; ﬂs” £;o“
AT LESS THAN [ 4 , g l joo
HALF PRICE! G | am | S8 HS
AGFA HIGHDYNAMIC cooie | sop | cxt0 | £i%
SUPER Snie | b | 9 | G
AGFA STEREO-CHROM 5 | 10
CHROMIUM DIOXIDE &5 l o i ah | ae

SAME DAY DESPATCH.

P. & P. 15p per order

WILMSLOW AUDIO

(DEPT. PW)
10 SWAN STREET WILMSLOW,
CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes—send stamp for list

tecknowledgey;)

Ambit has something different to
offer the modern electronics enthu-
siast - amateur or professional.
Tecknowledgey - the sort of data
and information service that simply
cannot be matched by any other
component source. With today’s new
products in electronics, you need a
new approach to buying to make
certain that you get best advantage
from the vast amount of data and
information that is being published
to complement the modern tech-
nology.

Our speciality_is wireless. AMBIT has all
the semiconductors and inductors for alt
types of receiver up to 200MHz. VHF FM
stereo is covered by various modules for
tunerhead, {F and decoder applications.
Larsholt 7252 FM tunerset: A complete
varicap tuned headt+iF, with 1uV for 26dB
S/N, 0.1% THD, muting, AFC, meter drive
audio preamps Ready built £20.00.

Linear Phase FM IF system, with mute,
AFC, AGC, meter drive. Twin IF filters

and 0.1% THD. Built and aligned on a
R&S Polyskop for £9.00.

EF5603 MOS and Varicap FM tunerhead
from TOKO. The best in the range £8.40.

EC3302 FET and varicap FM tunerhead
for lower cost systems. £5.00.

The ALL Electric Wireless........

A UNIQUE varicap tuned AM radio unit
with IC, ceramic filter IF, and three stage
tuning. Covering the medium wave in one
sweep. Kit £8.00, built for £9.95.

A Unique 150mm_track Iength slider
for AM/FM varicap tuners, and any
other application for a precision 50k
linear WW potentiometer. £3.00 ea.
6 Button preset varicap control unit from
IMI. tnc fixing bracket £3.40.

993090 MPX PLL decoder. A superb unit
with pilot tone filter, audio preemps, LED
beacon. Kit £6,40 - built £7.60.

91310 Low cost MPX decoder module.
No corner cut though, and price includes
LED beacon and TOKO pitot tone filter.
Kit for £6.10, built £5.90.

We also carry a wide range of
linear ICs for audio and radio

EG The LM3BIN stereo preamp £1.85
The NEB60,561,562,563 PLL £3.19 ea
' CA3089E FM IF subsystem inc coil £1.94
CA3080AQ stereo decoder inc coil £3.75
And stacks of TOKO coils and
filters for radio and MPX. SAE

for our free shortform lists.
Shortform price jist and product summary
FREE with an SAE. Full catalogue folder
cost is 40p (inc), and contains more info

on TOKO and up to the minute linears
than ever.

from

Ambit international
37 High Street
Brentwood, Essex.

CM14 4RH
Tef: 216029 Tix: 995194

VAT EXTRA: P&P 20p
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230
v

314
R6
1k
c10
15nF
VR Fig. 4: A circuit for a record
50k player which can be fed from a
ceramic cartridge. The compo-

nents shown dotted are required,
together with another identical

ci1
1~5n5;

SN76023N
ct6) VR4 BA_L|ANCE R5
(441
“T100 ™ 20k o
hePF 1 o 47
; L sﬁ,?- +
R8
To other 10k ’%
channel
She 5
FK062 MuF
[Fro8] L ggome 2%

_ If a stereo system is required, the additional com-
ponents shown dotted may be employed to provide a
channel balancing control. The lower end of VR4
would be connected to the slider of the volume con-
trol in the other identical channel.

The 27k resistor R9 is the main feedback resistor
which passes the feedback current to the tone control
network.

A power supply unit is shown in Fig. 4 which is
also suitable for use with the circuit of Fig. 1. If the
lead to pin 10 is not short, an additional 0-1uF capa-

circuit, in a stereo system.

citor should be soldered close to the integrated cir-
cuit between pin 10 and ground. It will provide a low
impedance at high frequencies and will thus preserve
stability.

AVAILABILITY

The SN76013N and the SN76023N are available
from S.D.S. Components Lid., Hilsea Industrial
Estate, Portsmouth, PO3 5JW at £1-57 each plus
V.A.T. plus 20p packing and postage. e

wIEGHNICROSS
UIENoS

No.9

ACROSS
The airman’s voice in stereo? (5, 4)
A tester set this short one . .. (4)

.. .and essences to test this mike distortion! (9)
Cable erosion joins don’t iook straight (4)
Put unclean materiai on the air? (4)

Echo irking the group inside (5)

Box handled only with gloves on? (4)
Stationary selector? (5)

The law for resistance units? (4)
Non-transmitters (5)

Six to one it's such a triode! (4)

Head of a solid state for oiling? (4)
Solar orbit makes speakers hum? (5, 4)
Shorten aerial for a bit of opera? (4)
Annoyed about such a network? (9)

DOWN
Quite a dish with open-air Mike! (9)
A graphic account of a signal success (8)
One girl got me to switch up, boss . .. (4)
... and another’s ring is radioactive! (5)
Rough ways to make L.P.’s? (6)
Component between arm and head (4)
Painting transistors back and front only! (3)
It's groovy before you hear a sound! (3,2)
Tape device to rub out the chief! (5,4)
Modulators containing liquid ? (8)
Short value with ship-to-shore {ink? (3)
America is solid with them (6)
Reception’s not so hot in this house? (5)
Den a beginner on this broadcasting ? (4)
The magnetism of that Rod! (4)

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH
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PART 4

° ELECTRONIC

M.J. HUGHES M.A,, C.Eng. MIERE

This, the fourth and final part of the PW Easybuild
Organ, covers in detail the construction of the
cabinet, the dimensions required to cut out the
aluminium cover plate, and the final wiring of the
keyboard and pitch switches.

details of the cabinet very carefully to prevent

any problems which might arise with parts
not fitting exactly. The cabinet design has been kept
as simple as possible avoiding any fancy carpentry.
Most of the structure is held together with butt
joints, pins and resin glue. Chipboard, plywood and
softwood battens are the basic materials required
but the final atiractive appearance is obtained with
iron-on wood veneer which also covers the less
attractive details of the assembly!

3 S with the rest of this project, follow the

CABINET CONSTRUCTION

Stage one is to make the basic structure which is,
in effect, a shallow tray comprising a base made from
6mm (4in) plywood with 12:5mm (lin) chipboard
ends and back, Fig. 14. An elliptical aperture for
the speaker is cut at one end of the back, using a
coping saw, while a recess can be cut in the .outer
surface if one wishes to use an inlaid loudspeaker
grill which will give the back surface of the finished
organ a nice flush appearance. No details of this
grill are shown because it is felt that readers can
use their own initiative here. The prototype used a
commercial grill made from thin strips of wood
glued to hessian.

The two sides and back are glued and pinned into
position and a strip of softwood is similarly fixed
along the front edge, giving extra strength to the
edge and finishing off the gap which would otherwise
be under the keys. A notch has to be cut in one end
of this batten for the aluminium cover which s fitted
later.

A long batten is fixed towards the rear of the tray
to which the keyboard hinge is screwed, likewise two
short blocks are required at either end of the key-
board so that it can be firmly screwed down into
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place. Make sure that these pieces are accurately
located otherwise the keyboard will not fit properly.

Stage two is to make and fit the supporting
battens for the two printed circuit boards. These
are glued and pinned into position as shown in
Fig. 14. The main printed board should fit snugly
into the back left hand corner of the cabinet and
be supported on all edges. The power supply need
only be supported along its two longer edges. Make
sure that the battens are not too high otherwise the
top of the transformer might protrude.

FITTING INTERNAL COMPONENTS

The third stage is to fit the internal component
parts into place. Start with the keyboard. The hinge
should be opened up horizontally, and when resting
on the long batten, the two side supportblocks should
just fit under the end flanges of the keyboard sub
frame. Ensure that the busbars are short enough at
the ends not to foul on these blocks! The front edge
of the keys should be just about flush with the front
edge of the cabinet, they should be inset rather than
proud. Screw the hinge firmly to the long batten
but do not, at this stage, screw the end flanges down
to the support blocks.

Place the main PCB in position and when satisfied
that it is seated correctly, screw it down on all four
sides. Hinge the keyboard up and carefully lay the
bunch of wires, that will form the loom, under the
keyboard and then shut the keyboard down on them
for the time being. There should be sufficient clear-
ance for the wires to run between the hinge batten
and the left-hand end support block.

Next screw the power supply PCB and loudspeaker



into position. Cut to shape, but do not fix, the two
keyboard cheeks. These are made from softwood and
veneered to match the cabinet Fig. 15. Note that
the left-hand cheek has a recess along two edges to
match the recess in the end of the front strip, for
locating and fixing the aluminium cover plate. The
cheeks will ultimately be fixed into position from
the underside of the cabinet with long thin screws.
They take very little strain and really only serve
to finish off the appearance.

At this stage, cut, bend and grain (with wire wool)
the aluminium cover plate, shown in Fig. 16. Fix
the three switches and two jack sockets into position
and make any adjustments so that it will fit over the
slider controls of the main PCB, without fouling.
This can now be put to one side because the con-
nections to it will be made later. Finally assemble

“the lid which is designed to fit on to the top of the

cabinet and be fixed with three screws, one in each
end and one in the centre of the back. To finish the
cabinet, veneer all visible exterior surfaces, not for-
getting the inside surfaces of the two ends.

LOOM CONNECTIONS

First connect the three leads from the power
supply board to the three corresponding terminals
on the main PCB. Run leads from the OV and 1.S1
pins of the main board to the loudspeaker and mains
leads to S1 and the power supply board. Now com-
plete the loom wiring by hingeing up the keyboard.

Take a piece of twine about 1:85m (6ft) long and
gently bundle the 60 wires together about 50mm
(2in) away from the main PCB. Do not put too much
strain on them and make sure there are no kinks.
They should give the appearance of long hair con-

AM 0347

Cut-out to
clear VR16
on main PCB

A

Fititem R here and
screw from below

Cut recess initemE
to inset aluminium

cover plate

Items D and F are located and fixed when fitting keyboard

verging to the top end of a plait. Instead of plaiting
the wires they should be kept as straight and as
parallel as possible once. they have been formed
into the bunch. Use the itwine to tie the bunch
securely and then tie a tight loop of twine round
the wires approximately every 25mm down their
length while forming the loom round and under the
keyboard.

When the corner has been negotiated and the loom
is close to the tags for bottom “C”, locate the wire
which carries the flag number 31 and cut it to lengih
so that it can be neatly soldered to the tag which
carries RK2, After soldering into position tie another
loop around the loom and then cut and solder wire

CABINET DIMENSIONS
accurate dimensions in metric, imperial to nearest {in

A (2 off)

oow
—~
N

=]

3

(2 off)

355 x 84 x 10mm
925 x 84 x 10mm
945 x 355 x 6mm
103 x 31 x 25mm
720 x 45 x 25mm
657 x 32 X 17mm
322 x 35 x 10mm

(14 x 3% x ¢in.)

(362 x 3% x 3in.)
(374 x 14 x Lin.)
(4 x1:x1in)
(28% x 12 x 1in.)
(25% x 1% x £in.)
(128.x 13 x $in.)

(2off) 205x35x10mm (8 x 1% x $in.)

2off) 80x12:-5x10mm (3% x & x 2in.)
190 x 12-5 x 10mm (74 x £ x $in.)
945 x 250 x 10mm (374 x 9% x gin.)

(2 off) 152 x 12-5 x 10mm (6 x £ x gin.)
665 x 12:5 x 10mm (26% x £ x §in.)
50 x 12:5 x 10Omm (2 x £ x in.)
925 x 44 x 22 mm  (36% x 12 x Zin.)
205 x 7 x Tmm (8 x 5% x %in.)

}see Fig. 15

NADTVEITRETTOTM

Fit item S here and
screw from below

Fig. 14: The complete cabinet, showing internal construction and the veneer on exposed surfaces. Sizes for the individual sections are obtained
by noting the relevant letter on the section and referring to the table immediately above this figure.
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56 to the next tag; tie another loop and then work
steadily down the keyboard referring all the time to
the wiring schedule, connecting one wire at a time
and carefully and neatly tying the loom tightly after
each soldering operation.

After the first two or three connections it will be
found to be quite a simple operation and it has the
distinct advantage that it gets easier as the loom
gets thinner. If this step is done neatly, a great deal
of satisfaction will be gained from the end result.
It will look neat and professional, but more im-
portantly, will give a strong, reliable job.

BUSBAR CONNECTIONS

The next stage in the construction is to connect
the busbars via the switches to the main PCB, Fig. 17.
Use screened pick-up lead for this and make sure
the screen is earthed exactly as shown. Two of the
connections go straight to the board while two go via
S2 and S3. A little loose cable can be left under the
aluminium cover plate so that it can be readily lifted
out of position without the leads restraining its
movement (do not forget the solder tag under one
of the switch fixing screws). The screened leads
should roughly follow the same routing as the loom
and, if wished, could be anchored to the loom with
twine to stop them flopping about under the
keyboard.

TESTING

The organ can now be tried out properly and final
tests and adjustments carried out as follows:—

All slots 2mm wide

Drill to suit
sockets used "

All dimensions are in millimetres (mm)
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Al dimensions are in millimetres {mm).

Fig. 15: Annotated photograph of the cheeks, which are placed at
either end of the keyboard when cabinet construction is completed.

Assuming that the main PCB is exactly as it was
left after the initial tests it should be possible to
apply power, and with the vibrato at minimum and
volume at maximum, be able to advance each ‘“voice”
for each of the two pitches in turn and get a sound
from the loudspeaker for every note on the keyboard
as the keys are depressed. There will be much less
volume than previously because the keyboard series
resistors have been introduced which reduce the
output level to about 1/50 of the original. It is
possible to compensate for this by increasing the
gain of the busbar pre-amplifiers and, if that is not
enough, by means of VR15.

Check that every note sounds correct at each
pitch. If not, check for bad connections in the line
for that note. Try playing several notes at the same
time and then a tune, It may be that you will hear a

Cut-outs to suit switches used
!

"~ Fig. 18: Aluminium cover -
plate, giving dritling and
" cutling dimensions of the
. slols and holes required for
© iheorgan controls. .

Material; 16 SWG aluminium
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Fig. 17: Pitch controls and jack socket wiring for the underside of the
cover plate.

sort of click as you play some notes. This is to be
expected and is most likely caused by the key con-
tacts making before they break from the earth
busbar. For a fraction of a second the whole busbar
will be shorted to earth as the offending keys are
pressed.

To correct this, methodically go through every ‘b’
wire of the contact while listening to sounds at 8ft
pitch only. Press bottom “C” and keep it pressed,
very slowly depress C# next to it, and if the sound
of bottom ‘C’ disappears at a certain depression of
C# then it means that the ‘b’ wire of the C# contact
block furthest away from the ‘a’ wire must be
moved. A pair of forceps helps make this a very
simple operation.

Having cured C#, move on to ‘D’ while listening to
C#, and adjust the ‘b’ wire for note ‘D’. Carry on like
this for every note on the keyboard and then start
again by adjusting the ‘c’ wire while listening to
notes at 16ft pitch. It sounds a formidable job but
in actual fact is very quick and quite interesting
and curiously relaxing!

OUTPUT MATCHING

The keyboard can now be screwed down via its
end flanges and the end cheeks fixed into position
which hide the flanges from view. It is now necessary
to break the shorting links at A/A! and B/B! on the

main circuit board and connect the output jack

sockets as shown in Fig. 17. Before fixing the cover
plate into position permanently, test the phono
output by feeding from the correct jack socket to a
radio tuner or ceramic cartridge input of a hifi
system. Set the volume control of the main amplifier
to the level normally used and try playing a tune.
The output may be lower or higher than expected, in

which case use VR15 in the organ to set the output
to match the levels normally associated with the
volume setting of the hi-fi system. This action how-
ever, may cause the loudspeaker inside the organ
to be either overloaded or too weak. In order to
overcome this problem leave all the preset controls
as they are and change the value of R29.

This can be done by reducing its value (to prevent
the loudspeaker overloading when the volume
control is set to maximum) by shunting it with
another similar value resistor and keep reducing the
value of this shunt resistor until a satisfactory state
of affairs is reached. If however the output from the
internal loudspeaker is too weak after all the adjust-
ments to match the hi-fi system have been made, the
value for R29 should be increased. This is achieved
by carefully cutting one of R29’s leads on the top
side of the board and inserting another similar value
resistor in-series with it.

COMPLETION

The organ is now complete and the aluminium
cover plate can be screwed into position; fix the
top and give the veneer a polish with good gquality
wax. Finally check that everything is working satis-
factorily, the fine tuning, the vibrato, the keyboard
splitting switches and then, if .you are anything like
the author, get some lessons on how fo play it! Or
start on another one for your neighbour!

Notes .

It has been brought to our attention that the con-
nections of certain manufacturers’ 747 IC’s (IC14 &
IC15) do not conform to those used by the author.
We therefore advise all comstructors to check the
positive supply to pins 9 and 13. The IC’s used by
the author, and the subsequent circuit board pub-
lished, assumed that all 747’s had pins 9 and 13
internally shorted. This is not always the case. Link
pins if necessary.

H. L. Smith, 287 Edgware Road, London, W2 have
agreed to supply the cover plate. Material used will
be 16SWG aluminium and it will be bent and cut to
size with the control slots machined out. Price is 75p
or £1-06 by post. Both prices are inclusive of VAT.

Studio Electronics, PO Box 18, Harlow, Essex. Tel:
0279 416771 have informed us that they will be able
to supply ready-built cabinets and all components
including the keyboard, IC’s and pcb’s. Prices on
request.

Integrated circuits, transistors and diodes are also
available from Marshalls, 42 Cricklewood Broadway,
London, NW2. Tel: 01-452 0161.

Another manufacturer who is willing to supply
both main and power supply printed circuit boards
for the Easybuild Organ is WKF Electronics, Welbeck
Street, Whitwell, Worksop, Notts. Price for both
boards, which are constructed from fibre glass and
roller tinned is £5-50 plus 20p p & p.

For the more adventurous constructor, PW is offer-
ing a fullsize paper drawing of the main PCB,
showing track layout. For those who require one of
these, please write, marking envelope ‘Easybuild
Organ’ to Practical Wireless, Fleetway House, Far-

‘ringdon Street, London EC4A 4AD enclosing a PO

or cheque for 25p and a 10 X 8in S.A.E.
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TAKE NOTE

it's getting harder and harder these
days to make a dishonest living.
Take forgery of banknotes as an
example. In this field, electronics
is making it really difficult. Onto the
US scene has just come a midget
bank note forgery detector—and it's
hand held, too.

Far from being a leg pull, the device
is quite ingenious and has certain
patented ideas within it. Basically, all
US notes are printed in an ink which
contains certain ferrous oxides.
What the detector does is to magne-
tize these inks as its read/write
head (rather like a tape recorder's)
is passed over the note. On stroking
the detector back across the note
again, it will immediately flash a
light if the note is genuine. On its
return path, the read/write head is
detecting the residual magnetic’
field on the finely engraved lines of
the money. If the light fails to flash,
it's a forged note. The unit itself
is less than half the size of a one
dollar note, requires only a. single
activating button to be depressed to
operate it, and it runs from a 9V
battery.

ORGANITIS

Exponents and enthusiasts of the
electronic organ will delight in hear-
ing about a new IC from SGS Ates,
the Italian semi-conductor manu-
facturer. The new chip, called an
arpeggio/chord generator makes even
the beginner sound like an accom-
plished organ player. For while he
plays a simple one note melody on
the top keyboard, the new IC will
produce the correct chord for accom-
paniment and the bass notes also.
So with a single note playing, you
get the correct chord accompaniment
and bass—all from a single chip.

Also from SGS Ates come two
new rhythm generator chips. Eight
instruments and twelve rhythms are
offered but two of these rhythms can
be used at the same time thus offering
a wide variety—again from a single
chip. | suppose the ultimate will be
when some semiconductor manu-
facturer brings out a complete elec-
tronic organ on a chip; all you’ll
have to connect will be a keyhoard
and a set of tabs/switches to select
voices and rhythms.
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“KEEPING CHEQUE"

Talking about money (Ginsberg's -

favourite topic) | note with interest
the launch of a ‘“‘computer check
book". it's not available in the UK yet
but it seems a very good idea. The
entire unit is about the size of a
cheque book case and it quite simply
keeps the balance of your bank

account continually in its mind— -

figuratively speaking. It'll do this for
about a year. The device utilises a
shift register type of memory and
requires very little current indeed.
What a wonderful idea~—just-have a
super overdraft and let a shift register
worry about it! (Dare | suggest that
this might register a shift in
responsibility?).

LASER LINK

| see that yet another application
has arrived for the laser. This time
it's Xerox who is using in its latest
facsimilie (fax) machine. This is a
‘unit which can be connected to the
telephone, and documents, letters
or photographs etc. can be trans-
mitted to one of the terminal stations
at-the other end of the telephone link.
What is remarkable is that the new

copier takes only 120 seconds of |

line time to transmit the document.
Besides employing a helium-neon
laser and being very fast it has
another interesting ‘“plus”. Most
copiers need special paper, but this
telecopier uses plain, unsensitised
paper. |

"At the 120 second spéed, resolu-
tion is around 6,200 picture elements
to the square inch, but if you run at
180 seconds this can be improved on.
Don’t bank on having one as a toy—
the price stands at around the equiva-
lent of £3,400 although leasing one
works out at £78/month plus extra
charges per document sent over a
certain number.

VIDEO DISC

A German manufacturer has
launched a TV video disc system,
which is compatible with US, French
and Japanese standards. The system
is currently offered for sale in West
German radio and TV stores for
around the £250 mark. At present,
there are around 50 different records
to choose from but this should
increase to about 300 plus by the

ON RECENT DEVELOPMENTS"

end of this year. Titles inciude,
children’s programmes, education
and entertainment. The records last
for about 10 minutes (in colour)
and cost something like £1-60p each.
Perhaps, in the. near future, you'll
be able to see as well as hear a per-
formance when you buy a record?

BUG FINDER

Are there bugs in your house?
Not the hairy, creepy kind, the elec-
tronic sort? If there is a bug about,
the new development from Britain's
EMI will sniff it out. Designated
Bloodhound, the device is a wide-
band receiver. Most of the listening
bugs around consist of an f.m. solid
state transmitter with a range of a
few hundred yards at best. The micro-
phones in these devices can normally
detect conversation at anything up to
about 30ft.

Unfortunately for this type of bug
Bloodhound’s sensitive little ear-
holes can listen over a very wide
band—300MHz and it can soon
ferret out listening devices,even those
attached to telephones or mains
wiring. So if something’s bugging
you, this could be the answer.

FOURIER CHIPS _
The quest to pack more and more
on a single {C chip continues. The
latest to catch my eye has been.one
which carries out things called

. Fourier transformations. This is a

method of analysing a signal into
its many component parts and is
very useful in military/security appli-
cations where one can identify a
wanted signal from a masking signal
etc. The new chip will perform fast
Fourier transforms in a few  miili-
seconds—something .that normally
takes a digital computer. Perhaps
the most impressive thing is the
density - of packing on the device.
The chip size is only a meagre 270
thou. by 350 thou. and the manu-
facturers have managed to pack what
amounts to a 13,000 transistor capa-
bility in this tiny area. Makes that
tiny transistor portable of yours that
you thought was small look a bhit
silly doesn'tit?
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INNEXTMONTH'S

PRAGTIGAL

ecee With the

Improve the performance with a few simple
modifications. New toroidal-wound mains
transformer gives higher power output per channel.
Reduced susceptability to mains-borne interference,
Plus-optlonal tape monitoring facility. i

All electric tuner using varicaps . . . double linear
phase filter IF strip . . . stereo decoder with
low-pass filter and stereo beacon. Modular
construction allows choice of FM or AM facilities,

p\NTELE ‘ 7 or both.

1|l DON'T MISS THIS

'ON SALE IN JUNE
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Five cheap ICs and a handful of com-
ponents are all that you need to make
this unit. Tones indicate the success, or
otherwise, of your shots! A highly
desirable addition to our popular game.




or function generator is a very useful but
expensive, item of test gear. There are a
number of excellent commercial instruments avail-
able, the least expensive of these being in the

TO* anyone possessing an oscilloscope, a waveform

Heathkit range of generators. The instrument
described in this article is cheaper than any of the
commercially available units and gives a very useful
performance. Some sacrifices have of course been
necessary, but in general these do not detract from
the instruments’ usefulness for the majority of
applications.

PERFORMANCE

The generator provides selected sine, sawtooth or
square waveforms having a maximum peak ampli-
tude of 10 volts. The calibrated frequency range is
0-1Hz to 100kHz with an additional “high’® range
giving useful signals up to 1IMHz. An unusual feature
of the instrument is the decade switching giving
“period” or time, instead of frequency. If for
example, the decade switches were set to a “period”
of 10xSec, this represents the time interval between
the signal peaks. Frequency is given by the reciprocal
of this period ie. 1/10.10—5=1/10—5=100kHz. A
period-to-frequency * conversion chart will be given
later. This form of presentation together with a
“decimal point” using light emitting diodes (LED)
makes the instrument particularly useful when
employed with a modern oscilloscope. A DC shift
control is also provided, capable of shifting the signal
+35 volts. By this means the signal may be either
positive going 10 volts, negative going 10 volts or
symmetrical about earth +5 volts. An attenuator
is also provided so that the signal and DC shift may
be used at low levels.

Unloaded, the attenuator gives the following
approximate peak voltages 10V, 2V, 1V, 200mV,
100mV, 20mV, 2mV and 1mV. Loads as low as 600
ohms can be driven with reasonable accuracy on the
1 to 20mV, ranges. On the higher ranges loads must
be greater than 100kQ in order to maintain
attenuator accuracy. If accuracy is unimportant the
instrument will drive 2k() on the higher ranges and
even smaller loads, less than 600 ohms, on the low
ranges.
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Fig. 1: Block diagram of the intersil 8038 waveform generator IC. The
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CIRCUIT DESIGN

The generator design is based on the Intersil 8038
IC waveform generator (see Fig. 1) capable of pro-
ducing sine, square or triangular waveforms. Two
types are available, the 8038CC, which is the cheaper
version, and the 8038BC, which has a superior pre-
formance; another model the 8038AC has a military
specification, but is rather expensive for use in this
application. The 8038BC has been selected for this
instrument. However, some users may be able to
make do with the cheaper unit. A certain amount

of component selection is necessary to achieve the
best from the circuits.

The constructor has a number of options open to
him with regard to performance and simplicity
thus;—

1. 8038 BC with component selection (gives

maximum performance)

with components as designed (gives
a reduced performance)

with component selection
without component selection
with a simplified circuit

with a simplified circuit.

[

. 8038 BC

. 8038 CC
. 8038 CC
. 8038 BC
. 8038 CC

[=2 IS |

The performance gets worse as one approaches
option Number 6, but for those people who want
waveforms, but are not particularly concerned about
accuracy, then option 6 is the cheapest. Options 5
and 6 use a simplified circuit which will be dealt
with in a later article.
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Fig. 2: Circuit diagram of the main generator section of the waveform generator. The light emitting diodes D1-D3 are the decimal point indicators
on the front panel, The capacitors C1-C7 are nominaf values and must be adjusted for required accuracy.

The circuit diagram is given in Figs. 2 to 5. Fre- the capability of the instrument. The period adjust-
quency or period range is controlied by capacitors C1 ment is carried out on switches S2 to S4 connected
to C7 selected by switch Sla. Switch S1b operates to pins 4 and 5 of the 8038 (Fig. 3).
the LED decimal point indicator. Position 1 is the Capacitors C8 and C9 are decoupling components
‘seconds range where the first LED (D3) is lit. The which must be mounted close to the IC for optimum

" maximum period which. may be set on this range is performance. Rl is a current limit resistor for the

9:99 seconds (0-1Hz). Position 2 is calibrated in  light emitting diodes and may be reduced in value
milliseconds and the last LED (D1) is lit. This means to give more current in the diodes if necessary. R2

.that the switches can be set to 999 milliseconds, i.e. is a load for the 8038 whilst R3 to R5 set the

1Hz approximately but 1Hz can be obtained precisely voltage levels for each of the output waveforms.
on range 1 by seiting the switches to 1:00 seconds. VR1 and VR2 are used to adjust the purity of the
_However, in practice this fine distinction is outside sine wave output. C10 is a decoupling capacitor

Period select switches

R7 —R14 all 10k trimmed R24 -R32 ail 1k © R42-R50 all 1000

RIO._ o1 Ri2 R27 JR28  pog Ra5 oR3S a7
R26 R30
R8 R14 R25 R31 R43 R49
® R7 R24 R32 R42 R5O .
\ > S 22 S3a O S4a
> R6 T "l o _--~ ) 0 _--" )
10k - Pt e
r - - - -
+15V ]
R16-R23 all 10k trimmed - R33~R41 all 1k R51-R59 all 1000
R
b R3E . eh-pn R3B R54 . Ao RS6

-
T 1
1 |
! i
I I
| i
| R19 R21 1
1 A 1
1 I
I i
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| i
1 I
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R34 R40
R33. R41
——0S3b O
L~ L

Fig. 3: Wiring of the three period select switches. These allow period to be varied over a range of 1000 to 1.
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% components list

Resistors
R 1k R65 1kQ
R2 2-2kQ RE6 6-8kQ
R3 20kQ R67 2-4k(
R4 6-8KQ R68 2-4kQ trim
R5 3-9kQ RBY 2kOQ
RE 10kQ ftim R70 200Q
R7-R14 10k RN SkQ {4-7k -+ 3-3k)
“RI5 10kQ R72 1
R16-R23 10kQ R73 80952 {470 + 330}
R24-R32 1k R74 1
R33-R41 1kQ R75 SOQ (4'? —}- 33)
R42-R50 1000 R76 100
R51-R58 1000 R77T 82 {471 83)
RE0 6-8k&2 R78 1€
"6t 10kQ R79 10
REZ 4-7kE) RBo 1-20 1\ 2-5W wire-
RE3 5600 R81 1-20Q wound
R64 110Q

AR - 2% 1W unless otherwise stated
VR1, VR2 100kQ presst (2 off)

VR3 100€2 preset

VR4 1k carbon

Capacitors

C1. 30uF 25V C10 1uF

€2 BF Cil  10pF

C3 0-3uF €12  1000pF

C4  0-03uF trim  C13  1000pF 50V elect.
C5  3000pF Cid4  0-924F 50V

C6 300pF C18  100uF 25V elect
Ct  30pF Ci6  1000pF 50V elect.
c8 1uF - C17  0-224F 50¥

04 - 0-33pF €18 100;;1-' 25V elect.

Capaartoxs and resistors marked “trim"” are nominal
values and should be trimmed fo working values

Semmcndnctots
1IC1 8038BC (ses fext)
1C2,IC3  MVRISV(RS)
D1-D3 . TiL909 light emitting diode (Boff) .
D4, DB RECT78 (RS) or similar EOGV, 2A bridge

rectifier (2 offy :

Tri-Tré  BCi184 (3 off)
Tré BC214

Switches

$1 2 pole 7 way
S2 2pole 9way
83 2 pole 10 way
84 2 pole 10 way

Miscelfaneous

S5 2pole3way
86 1 pole 9 way
81 Double pole mains
switch

T1 Mains primary, 0—20\’ 0—20\1 30mA second-
ary {RS)

LP1 Mains neon indicator

Ski BNC socket

Instrument case 432 x 200 x 88mn (RS type 4) with

tift bail (RS type D), knobs 28mum {4 off), Knobs 4-5
mm {3 off), Vercboard 0-1in malrix 330 x 70mm
13 x 22in), 80mm 4BA studding {4 off), 25mm stand-
off (4 off), finned heatsink 50 x 30 mm 2 x 2in}
(2 off), capacitor clips, 14 pins DiL socket.

Note

diract to the public, but components can be ordered
from them through a retailer, The MVRISV, case,
RECT6 and transformer are available from Doram,
PO Box TRS, Wellington Road Industrial Estaie
Woellington Bridge, Leeds LS12 2UF.

Order rumbers are 305-389, 509-620, 264-592, 186-319 .

respegtively (see catalogue}

Switches S1 to $6 can be made from RS Makaswitch -

components.

The 8038 is available from Amb:t, Technomatic or

Please nole that RS Components wift not suppty

using the method to be described in the text.  Trampus,
+15V
R65 R67 R70°
Tm 2-4k 200
- > >
Traf
-L [ BC214 Rgﬂé
RGO§ cn
6-8k 10pF Tr2 R72
BC184 1K
DC
et —> i R73
Function R66 VR4 ¢ shift 80
68k 1k ‘ °
Ski1
R74
100 Qutput
R64 wawd
10 R75 6
7
80 Attenuator
! C1Zwlm  3SRE8 RE9 5
Tr3 1000pF wpw §2~4k 2k RZg
BC184
R77
8
R61 R672 R63 R78
10k 4.7k
560 !
~— l 4 L R79
—15v [ { 1

L

Fig. 4: Circuit diagram of the differential amplifier used in the waveform generator to give up to 10V peak output.
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Fig. 5: Circuit diagram of the power supply which gives the required +15 and —15V supply rails.

which must also be mounted close to the 8038. Cl
to C7, R3 to R5, R6 to R23 are marked for selection.
These are the components which must be adjusted
to obtain the highest accuracy of options 1 and 3.

The three output waveforms from the 8038 func-
tion generator are fed via S5 to a differential ampli-
fier (Fig. 4). S5b is necessary to short the pulse wave-
form to earth when the sine or triangular waveform
is selected. This prevenis the pulse interfering with
these two functions through the switch stray capaci-
tance. If possible, a large, low capacity switch should
be employed in this position together with another
pole to short the triangle waveform to earth when
the generator is switched to sine operation.

The differential amplifier Trl, Tr2, Tr3 couples the
selected waveform to Tr4, an emitter follower out-
put stage. Trl and Tr2 form the differential ampli-
fier proper with feedback in the emitter and a
constant current “tail” formed by Tr3. VR3 is used

to adjust the calibration of the DC shift potentio-
meter VR4 at zero. A small portion of the output
signal is fed back to the input of Trl via R60. Cl1 is
a stabilising capacitor. Emitter follower Tr4 is coupled
to a simple output attenuator which is capable of
driving the loads already specified.

POWER SUPPLY

The power supply (Fig. 5) uses a transformer hav-
ing two 20 volt windings. DC is obtained from bridge
rectifiers D4 and D5 smoothed by 1000uF capacitors
C13 and C16. The DC voltage from the two capaci-
tors is applied to voltage regulators contained in a
TO5 package IC2 and IC3. Cl4, Cl15, Cl17, Cl18,
R80 and R81 are stabilising components which pre-
vent the regulators from oscillating.

To be continued

SegreppT

The completed waveform generator with the top cover plate removed to show the disposition of the components within the case. The power supply
is built on the back panel and the rest of the generator on the long panel in the centre of the case.
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TRIPLE VARICAP BIASING
VIETHODS s SWEEP

OSCILLATOR TECHNIQUES

W. POEL*

for AM tuning in Part 1, this month’s feature

examines and explores the possibilities and
potential that this breakthrough in price represents
for the art of radio and electronics in general.

HAVING introduced the two new Motoroladiodes

BIASING TECHNIQUES

Both the new diodes, the MVAMI1 and MVAM2,
employ a negative voltage to perform the tuning
function, so with the almost universal adoption of
negative earth circuitry techniques, this presents a
few problems.

A solution is proposed in Fig. 2-1 which shows
how a 27V bias can be used to keep the varicap
reverse biased as the tuning voltage is varied from
0V to 25V. Until such time as the manufacture of
a diode for direct negative earth applications is
completed, this method is the best compromise.

The +27 volts still have to be found from some-
where in the circuit. In mains equipment, this will
be another tapping on the transformer-—or possibly
a simpler arrangement via a voltage doubler from the
main winding. In battery portable equipment, the
only solution is a separate battery supply, or a DC
to DC converter.

* Ambit International

Tiav l L 103

O A0AZ
+27v 3-3k

OV to +25v
tuning voltage

o T
% (M3

Fig. 2,1: By using a separate 27V bias voltage the common cathdde
varicap diode can be tuned using a variable voltage from 0 to 25V.

DC TO DC CONVERTER

In the application of tuning a varactor, there is
little actual current required, apart from that
required to operate the voltage stabilisation circuitry.

4
|_

-The principle is simple. An AC voltage is derived

from an oscillator, and this can then be transformed
up to the required level, and rectified with the earth
in any sense that may be required.

The preferred means of deriving the AC in this
type of application is with a sinewave oscillator.
Square wave circuits will inevitably radiate many har-
monics that will probably interfere with the AM
radio, and nonetheless, the sinewave oscillator should
be carefully screened to prevent unwanted radiation
occurring.

BFYS1

S4mH
7924 7 O
—-24v
10pF C-1uF

A7uF ‘[_

m—

Fig. 2.2: A generalised circuit diagram for an inverter to give —24V from a +12V source. The 12V is fed to a one transistor oscillator, the resultant
A .C. is then rectified and regulated.
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Duty 1k
cycle NV ” =‘—1
adjust l
1K
O-1uF
5K
%
4 5 6 T
NP
L 10k
3 8 8038CC 3 AA

2__!’\,? 100k

100k 4——¢
82k

T Q-OtuF -T-O'OO'UJF

A general circuit is shown in Fig. 2-2, employing
just a single transistor and inverter inductor. The
turns ratio of the primary to secondary will deter-
mine the voltage step up—so from 12V to 36V, 1 to
3 is necessary.

The output from this inverter is carefully de-
coupled and filtered to prevent any residual remains
of the AC signal being present by the time the
voltage gets to the tuning diodes.

The inductor used can be of the bobbin, pot core
or iron cored variety, but should be suitable for
operation at the selected frequency of the inverter.
Iron cored inductors may not be suited tofrequencies
above 20kHz.

The current that can be taken from the circuit
will depend on the rating of the inductor—the
overall efficiency for such a configuration is in the
region of 40 to 50 per cent, given the correct
components.

For simplicity, the method of voltage stabilisation
is the three terminal 7924 (24V fixed negative
regulator). A cheaper alternative can no doubt be
devised using a Zener diode and a resistor, but the
7924 maintains better stability and has a far greater
degree of supply rejection.

SQUARE LAW

When biasing any single varicap in the radio
frequency circuit, remember that the law of the
tuned circuit scale will be the “square law”, so to
obtain a scale of uniform linearity, the potentiometer
should have an inverse square law,

Such a potentiometer is not presently widely
available, but it is anticipated that a special long
slider will be available with this feature designed
specifically for radio tuning applications.

The two trimmers at the extremities of the main
tuning pot are an important feature when aligning
the scale. Although the various tuning diodes in the
same package are matched to one another to a close
degree of tolerance, this is not necessarily so
between different samples. ’

It is also wise to remember that the lowest value
of the tuning voltage should not be permitted to
fall below two or three volts. This is because there
is a chance that the oscillator circuit in the receiver
will have an RF voltage .that could exceed the total
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Fig. 2.3b ; Waveforms associated with the circuit of Fig. 2.3. The upper

waveform is that appearing at pin 9 when the duly cycle is adjusted to

50%. With a 3:1 mark space ratio (75% duly cycle) the waveforms at
pins 9 and 3 appear as shown.

reverse bias on the diode tuning it. The result is
that the oscillator RF gets rectified, and ceases to
function at low frequencies with various audible
manifestations of the instability. This can also be
the case with an RF stage that is handling a very
high level signal—this may become rectified, and
will then modulate the supply fo the other diodes
on the same tuning bias supply.

OTHER APPLICATIONS AND
FACILITIES

Anywhere that one uses a conventional variable
capacitor of the mechanical variety, the varicap can
be used for greater layout flexibility.

There are a couple of qualifications, based on the
effect of strong signals becoming rectified by the
diodes; so the devices would not, for instance, be
suited to transmitter power circuitry; but in test
gear, they certainly have many applications.
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Fig. 2.4: The clrcuit diagram for a basic wobbulator or voltage controlled
oscillator. The sweep voltage is used to vary the capacitance of the
varicaps and hence the tuned frequency of the one transistor oscillator.
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Fig. 2.5: The ramp generalor of Fig. 2.3 and the VCO of Fig. 2.4 can be
combined as shown in order to display the response characteristics of
a tuned circuit.

SWEEP OSCILLATORS

Sweep oscillators are used extensively for radio
tuned circuit alignment, and are known under
various guises as panoramic adapters, wobbulators,
spectrum analysers, etc. They all employ the same
basic principle, namely that an RF oscillator is
varied in frequency in synchronism with an oscillo-
scope trace.

The circuit under test is fed with the output of
the oscillator and the performance of the tuned circuit
is then assessed by the visible display of the ampli-
-tude response. Fig. 2-3 details a simple form of
sweep voltage generator, and in conjunction with
the oscillator of Fig., 24 a basic wobbulator is
formed. Fig. 2-5 shows how this combination is used
in conjunction with an oscilloscope for displaying the
response characteristics of a tuned circuit.

SWEEP GENERATOR

The 8038 function generator IC is used to provide
the basic waveform generation. It is a fascinating
device in its own right, in that the single chip
provides triangle, square and sine wave outputs
simultaneously with a fixed phase relationship.

The duty cycle (Fig. 2:-3b) can be simply adjusted
with the potentiometers on pins four and five, and
the actual frequency of the sweep is again set by a
potentiometer.

As an audio oscillator, the 8038 can be swept by up
to 1000:1 by the application of a suitable sweep
voltage at pin 8. However, the sweep voltage is
basically a low duty cycle triangle wave——or ramp
voltage and the amplitude of this, direct from the
chip is approximately one third of the supply voltage.

With a 30V supply, this gives 10 volts, so to
increase this, an operational amplifier is employed
to amplify to around 28V peak to peak.

The values shown on the circuit allow the
frequency of sweep to be varied from 20Hz to 20kHz.
By switching additional capacitance across the
timing capacitor at pin 10 the frequency can be
lowered, though to fully appreciate the capability of
the 8038, reference should be made to the very
comprehensive manufacturer’s data sheet.

The square wave output from the 8038 can then be
employed as the trigger for the oscilloscope time-
base, to ensure that the sweep voltage and the trace
start simultaneously.

SCAN WIDTH SELECTION

Applying the whole voltage to the varicap diodes
will result in a very large sweep being achieved—but
this is not the only factor, since it is desirable to be
able to select a specific area of the spectrum for
examination. Fig. 26 shows how this is accomplished
by simply adding the sweep voltage into the main
tuning voltage. This technique is often employed in
VHF varicap tuners, where it is desirable to be able
to control all the tuned circuits at once, rather than
just the local oscillator.

Adjusting the amplitude of the sweep voltage will
vary the width of the scan. Remember that the sense
(polarity) of the tuning voltage for the single ended
MVAM diodes should be considered when testing
equipment, as separate power supplies may need

to be employed.

EXISTING RECEIVERS

It is a relatively simple matter to append the
spectrum analyser feature to an existing receiver
design by simply adding the MVAM diodes across
the various sections of the tuning capacitor. The
scale linearity of the main receiver will suffer—but
if used in conjunction with a signal generator to
provide marker reference points, the result will be
fascinating at least, and probably very useful as
well.

By monitoring the diode voltage at the detector,
one will obtain a frequency/amplitude plot on the
oscilloscope trace—giving a visible display of signals
present within the swept part of the band, as shown
in Fig. 2-T.

Ramp /WA 2 Tune
voltage NNV \—ag VvCO
generator

100k

20k 20k Tunin

A —A ;NC -, Mg

)NC‘ Centre bias
frequency tuning

AMO341 é/,,
[/

Fig. 2.6: To investigate a specific area of the spectrum the sweep
voltage is added to the main tuning voltage. Adjusting the amplitude
of the sweep voltage will vary the width of the scan.

continued on page 158
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RADIO CONTROL
COMPONENTS
Home Radio inform us that they can
supply the following components for
the Radio Control Monitor: VC1 (Cat.
No. VC26D); TC1 (Cat. No. VC62);
PHF3 coil (Cat. No. C084C); OA90
(Cat. No. 0 A90);C1-0-047uF (Cat. No.
2CN155); 3-5mm jack socket (Cat. No.
JH18) and 100 Microamp meter (Cat.
No. TG76). Total price including post,
packing and VAT is £5:88 — Home
Radio (Components) Lid., 234-240
London Road, Mitcham, Surrey.

INSTRUMENT CASES

Arbour Electronics Limited have sent
us details of their ‘Centurion’ in-
strument cases. The two shown in
our picture are the 222F and 321F.

Model 222F (left) comes packed
flat. The front and rear panels are
of aluminium and the case of mild
steel. The front panel is finished in
white gloss and the other sections
in blue hammer stove enamel. Price
of the 222F (197 x 254 x 159mm) is
£3-40 plus VAT (postage paid).

Model 321F (203 x 406 x 165mm)
has an aluminium front panel. The
case and rear panel are of mild steel.
The front panel is finished in white
gloss and the other sections are a
black ‘crackle’ finish. This cabinet
is finished with top and bottom
aluminium trim. Price of the 321F is
£5-80 plus VAT post paid.

Further information on these
instrument cases or the sheet metal
work service run by Arbour, contact
them at Unit 13, East Hanningfield
Industrial Estate, Nr. Chelmsford,

Essex. Tel. Chelmsford (0245) 400700.
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The Allen Bradley single trim type Z
trimmer potentiometer is ideal for
use in miniature equipment for it
only measures a 6:35mm cube.

Power rating is 0-5W at 70°C and
terminations are by pins with the
option of vertical or horizontal
mounting. High power rating is
achieved by cermet technology in
the 50Q to 1MQ range.

Both vertical and horizontal types
are available in 10% tolerance (price
95p each for 25 off) ex-stock from
Jermyn Industries, 74 Vestry Estale,
Sevenoaks, Kent.

TELE-TENNIS REPRINTS
These are still available from:

Chief Cashier (P.W. Tele-Tennis)
IPC  Magazines, Tower House,
Southampton St., WC2E 9QX. Price
is 75p + 7p postage.

THE DANAMETER

Dana Electronics have developed
a “‘personal” volt-ohmmeter which
features a 3i-digit liquid crystal
display. A single 9V transistor radio
battery will last a year with normal
use.

Sixteen ranges are available on
the switch: four each of d.c. volts,
a.c. volts, d.c. current and ohms.
Both a.c. and d.c. voits scales are
2, 20, 200 and 1kV; d.c. current is
measured from 20zA through 2mA,
200mA to 2A, and ohms from 200
through 20kQ, 2MQ to 200MQ. Reading
accuracies vary from --(0-5% of
reading + 0-05% of range) (2V d.c.
range) to - (8% of reading + 0-05%
of range) (200MQ range). When

‘d.c. volts' is selected the input
resistance is 10MQ, and the im-
pedance for a.c. volts is 2MQ. Switch

position 17 is for internal battery
checks, and position 18 is ‘Off'.

The Danameter costs £99-50.
Further information may be obtained
from Dana Elecironics Lld., Collingdon
Street, Luton, Beds.




LARSHOLT VHF TUNERSET
The constructor who feels that
making a VHF receiver is a bit too
complicated a venture will welcome
the Larsholt “Tunerset’ made by
Larsen and Hoedholt in Denmark. it
will also appeal to the experienced
constructor who may not have too
much spare time on his hands.

This elegent and well-constructed
unit is only 168 x 65 x 25mm (6§ x 2% x
1in.) with clearly numbered pins for
connecting to the external circuitry.
The input accommodates 75 or 300€2
feeders and provides around 330mV
of audio at medium impedance at
the output with signals greater than
2uV. Gate-protected 40822 and 40823
MOSFET'S are used in the RF and
mixer stages and a BF224 in the local
oscillator. All three stages are varicap
tuned by an external stabilised
voltage which can be fed into the unit
by the conventional push-button
panel. A voltage from 2:3 to 12 volts
will provide a frequency range from
87-5t0 104-5 MHz. The recommended
stabilised main supply is 20 volts,
taking 65mA.

The signal at the usual IF of
10-7MHz passes through a double
ceramic filter to a CAB3089E limiting:
stage and an LM3900 1C. Quadrature
detection, muting and AFC facilities
are provided. Two sections of the
LM3300 are unused and their input
and output connections brought out
to pins so that they can be used as
additional audio amplifiers. With
stereo, the audio output signal can be
routed via an external decoder 1C,
such as the CA3090AQ or MC1310 or
KB4400, the two channels then being
fed back to the two spare sections of
the LM3900 for further amplification.

Simple external circuits connected
to the appropriate pins will provide a
signal strength meter, centre-zero

tuning meter as well as muting aud
AFC switching. A frequency scaled
meter can be linked to the varicap
tuning voltage if desired.

The technical specification
adequately meets today's require-
ments and a first-class receiver can
be quickly built around the Tunerset.
The accompanying technical litera-
ture is clear and provides all the
necessary information to accomplish
this. Indeed, the frills can be left to
later and the tuner made to work
initially with just the 20V power supply
and a couple of PP3 batteries across
apotentiometer for the tuning voltage,
the output being fed into some audio
amplifier such as a Hi-fi set-up. All
necessary tuning and alignment
points are clearly marked but it is
suggested that these be left alone
until the final alignment when the
finished receiver is working properly.

Full information on the Tunerset
can be had from Ambit International,
37a High Street, Brentwood, Essex.
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ELECTRONI-KITS

Electroni-kit, the UK distributor for
Denshi Block Mig. Co. Ltd., tell us
that they can supply the SR Series
of educational electronics kits.

HAVE TOOLS—WILL TRAVEL
The Link - MK service engineer's
cabinet and tool case is a neatly
adapted standard small- parts
cabinet. It comprises a Link- MK
cabinet containing four sizes of
transparent drawer in various com-
binations, together with a wooden
tray for larger tools, all housed in a
lockable simulated leather carrying
case.

When open, the rigid front of the
case folds down to make a con-
venient platform for tools. All the
drawers can be subdivided to hold
large or small items (an assortment
of dividers is supplied) and each
drawer has a label slot.

RIVLIN POT.
Rivlin for many years have been
known for their quality precision
wirewound resistors and resistive
standards. .

The new Rivlin Type WS150 poten-
tiometer is developed from exper-
ience gained during the last 2 years
of producing a 60mm Carbon Slide
Potentiometer, which has been much
praised for its price and technical
merit.

This latest pot is the first of their
WS range and features a wirewound
50kQ,150mm track, of near profession-
al standards. It is being used in our
P.W. “Apollo” m.w. tunerfreceiver
featured in P.W. This com-
ponent is intended to satisfy a need
in the Audio and lighting industry
where a linearity of 0:1% and resol-
ution of 0-03% are required. Further
developments in the range will in-
corporate varying track lengths as
market dictates. For further infor-
mation, please send a stamped ad-
dressed envelope to: Riviin Instru-
ments Ltd., Dept. P.W., Doman Road,
Camberley, Surrey GU15 3DJ.

The one shown in our photograph
is the SR-8A de-luxe kit from which
one can build 105 projects including
things like a solar-battery-operated
transistor radio, three - transistor
intercom, amplifiers, electronic sirens
metronomes, organs, etc., etc.

These kits are very good for
youngsters to learn the basic
elements of radio and electronics
for all components plug into a
circuit board. No soldering is needed.
For further information and prices
write to Electroni-kit, 408 St. John’s
Street, London EC1B 1LJ.

. The cabinet, measuring 15in x
12Lin x 8in, is intended to meet the
needs of both professional service
engineers and hobbyists of all sorts,
from DIY enthusiasts to modellers
and photographers.

It is obtainable from storage
specialists at a recommended price
of £14-80 plus VAT. Names of local
stockists will be provided by the
manufacturers on request. Link-
Hampson Ltd., Bone Lane, Newbury,
Berkshire.
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H.LEEMING G3LLL

quite surprising what one could get away with,

and many engineers who really hadn’t much idea
what was going on, managed to execute quite suc-
cessful repairs by trial and-error. As we shall see,
this kind of approach with directly-coupled tran-
sistorised equipment can do far more harm than
good, .and it is. hoped that this article will, at the
very least, indicate to readers how not to repair
equipment! Let us imagine that an amplifier has
blown its fuse and has come in for service. How
does Fred, the bodger, tackle the job?

IN the “good old days” of valve equipment it was

First, Fred replaces the fuse which immediately
blows again, to give himself a chance to find the
fault he fits a larger fuse! Noting that this also blows
he decides to check the output transistors on a tester
and sure enough, one of them seems faulty. Fred
swops the tramsistor, switches on, and blows another
fuse! Fred next decides to isolate the two channels,
and so disconnects the supply voltage from the left
hand one, and sure enough the right hand channel
functions satisfactorily without the destruction of
any more fuses. Fred is now convinced that one of
the output transistors is still faulty, but just to prove
the point he decides to swop over the power amplifier
boards which, fortunately, plug in. Soon the amplifier
works on neither channel, blows mains as well as
low voltage fuses, and so, in desperation, Fred sends
the amplifier back to the manufacturers.

When the bill arrives, Fred’s customer finds that
he has to pay for eight transistors, four rectifier
diodes, a mains transformer and several sundry parts
which, together with Fred’s time, and carriage
amounts to over £30. Fred assures the customer that
it wasn't his fault as the amplifier had so many
faulty components that he just hadn’t a chance!
What went wrong? S

WRONG APPROACH

In the first place Fred made a totally wrong ap-
proach to the job. Transistorised amplifiers, unlike
their valve counterparts, are invariably directly-
coupled devices, and this really does throw a spanner
in the “lucky dip” type of approach to servicing,
as faults in one stage can often damage components,
as well as affecting voltages, in other stages. In the
case in question, the only original fault could well
have been incorrect quiescent current brought about
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by the setting of VRI1 in Fig. 1 or that one of the
transistors was faulty. The fuse had blown to protect
the equipment, and the real trouble did not start
until a larger fuse was fitted. With Tr8 and Tr9 in-
correctly biased the supply current surged up blow-
ing all the output and driver transistors.

As the circuit boards do not:include the output
transistors, swopping the boards around connected a
good board to a faulty pair of output transistors and a
faulty board to a good pair of output transitors. This
resulted in another collection of blown components.
In the end, so much current was drawn that the
rectifier went short-circuit taking the mains trans-
former with it. We might well laugh at Fred’s ap-
proach, but how does one go about tracing faults in
transistorised equipment?

REGAINING SUPPLY VOLTAGE

With a transistorised amplifier that blows fuses,
one has a real problem, as, without power, not many
meaningful tests can be made. Simple faults, such as
the mains rectifier or smoothing capacitor being
short circuited will blow the mains fuse -and can be
found by ohmeter tests. But faults causing excessive
current to be drawn in the amplifier section do not
usually respond to such a simple approach. The first
problems when dealing with a case of a blown LT
fuse, is to get the amplifier into some kind of work-
ing order without destroying more components in
the process. There are two possible answers here.

1. Restrict the voltage applied to the equipment.

2. Restrict the maximum LT current possible.

In the first approach the amplifier is connected to
a supply derived from a variable voltage trans-
former or Variac with a milliameter connected in
place of the LT fuse. The amplifier is switched on
with the applied volts at zero, this is then gradually
increased until the meter measures, say, 100maA.
This method works quite well, but does not protect
the amplifier or the test meter against any sudden
avalanche of current, should the amplifier suddenly
break down at some particular applied voltage. This
method also ties up a valuable meter and necessitates
the use of a variable AC supply which might not
always be available.

The second approach, shown in Fig. 1 is the best
one. Here a resistor RX is used to replace the LT
fuse, its value being calculated so that under short-
circuit conditions the possible current is limited to
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a safe value. The value of the resistor is not particu-
larly critical and if a resistor of around 2500 is fitted
this will ensure that under conditions of even a dead

- short, the current will not exceed a few hundred
milliamps. Note that under short-circuit conditions
the resistor could get hot so it should be rated at
10 or 20W depending upon the supply voltage. Having
connected the resistor, the amplifier can be switched
on safely and under fault conditions, only a small
voltage will appear at point Y (if the amplifier was
not faulty the voltage at point Y, with the amplifier
drawing only its standing current, would only be a
few volts below normal). Having got a small voltage
at point Y it is now possible to do a little fault trac-
ing, and to find out just where the excessive current
is going.

The first point to ascertain is which channel is the
faulty one, and under low voltage conditions this
might not be at all obvious, as sometimes the channel
which appears to have the queerest voltages turns
out to be the good one! The certain way to tell where
the current is going, is to disconnect the LT supply
separately from. each chanuel; but sometimes a quick
dodge is to feel the temperature of the transistors, as

the warmest ones will usually be those which are
passing most current.
| TERG T ;g@ s\f&

FAULT TRACING
Having got the amplifier into some sort of
operating condition and established which channel is
faulty we are ready to apply some logical fault
tracing techniques—or are we? Practice shows that
the slowest way to trace faults in a transistorised
directly-coupled power amplifier is to try and trace
them logically! A few shots in the dark are very well
worthwhile. _
The first items to test are the output transistors
- and; if in doubt, checks on these made by an ohmeter
or a simple tramsistor tester should be compared
against tests made on known good samples. Silicon
output transistors should show no noticeable leakage,
but often good germanium transistors will register
quite high leakage. With amplifiers where it is pos-
sible to swop over the circuit boards, it is very simple
to tell whether 'the fault is in the board or the output
transistors by swopping them over, but in this case
ensure that RX is fitted and not a fuse. One point
to note here is that confusion can be caused if, as

quite frequently happens, in addition to there being -

_ a faulty output transistor there is also a fault on the
- driver board.

Presuming. that the output transistors are found to
be in good condition, or are made so, but that the
amplifier still tries to draw excessive current, the
next components in order of their likelihood of being
faulty are; Tr8, Tr9, Tr6, Tr7 and C34. This order
seems to apply to all of the many transistorised
amplifiers which use circuit arrangements similar to

that shown in Fig. 1 and in 95% of cases the fault -

will lie in one of these components. If the fault does
not appear to he due to a transistor or an output
capacitor, a considerable amount of time may have to
be spent tracking it down, remembering all ‘the time
to try and separate cause from effeci. In the case of
amplifiers where the driver boards containing all the
power amplifier components, with the exception of
" the output transistors, are removable, it might be
advisable to swop the whole board. If it is necessary
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Fig. 1: Oulput stage of a lypical hi-fi amplifier, showing component
_values and theoretical voltages.

to trace the trouble without outside hLelp, here are a

few tips which may be of use:—

1. When things are working correctly, the output
stage current is determined by the difference be-
tween the base voltages of Tr8 and Tr9. This, in
turn, is controlled by the voltage drop across DI,
D2 and VRS. D1/D2 stabilize the voltage, whxlst
VRS5 adjusts it to the correct value depending upon
the current through Tr7. If any fault eccurs which
tends to increase the voltage between the bases of
Tr8, Tr9, such as an open-circuit diode or poten-
tiometer, this will result in excessive current.

2.In a correctly functioning stage using NPN silicon
transistors, the base will always be about 0-6V
more positive than the emitter (using PNP transis-
tors the voltage will be about the same but nega-
tive, whilst germanium transistors will be found to
have about 0-1V between base and emitter). More
voltage than this indicates that the transistors
base/emitter junction is open circuit, whilst less
voltage indicates that there is insufficient bias.

3. The amplifier’s DC stabilizatiori will be completely
upset by the low supply voltage which is applied
under test conditions. In these circumstances it is
no use at all trying to scale down voltage readings
from those given in the service manual, and any
voltage checks in a stereo amplifier should be made
by comparison with the known good channel.
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LOW OUTPUT AND DISTORTION

Having discussed the faults which can cause ex-
cessive current to flow let us now have a look at other
troubles which can occur. In a normally operating
amplifier point X should be at about half the LT
supply voltage, and any departure by more than, say,
10% from this indicates trouble. Such a departure
from the correct voltage would usually result in low
output or audible distortion, and when trying to track
down such troubles, checking the centre voltage
between the output transitors is one of the first
tests that should be made. In many amplifiers this
voltage is adjusted by a pre-set potentiometer in the
base circuit of Tr6, while others use self-stabilising
circuits. In either case, the trouble can be ‘caused
by almost any component and checking through from
the output tramsistors backwards, as previously sug-
gested, is as good an approach as any.

If low output or excessive distortion in the power
amplifier section occurs without any apparent centre
voltage deviation, it is quite possible that there is a
lack of quiescent current and this should be checked
and re-set if necessary by adjusting VRS, or its
equivalent, according to the makers’ instructions,
When checking quiescent current it is wise to solder
a resistor of about ten times the milliameter’s in.
ternal resistance across the measurement ‘point;
otherwise, should the test leads drop off, or the meter
cut-out blow, Tr8 will be destroyed as i will try
to take over the work of the putpul transistor,

If, upon checking, the standing current is found
to.be too low or non-existent but is not adjustable, the

fault will possibly lie in either I}l or DY being short-

circuit, as, whilst there are exceptions, a faulty tran-

sistor will usually upset the ceantre voltage reading.

OTHER FAULTS

Up to now we have confinéd surselves to lookirig at

DC faults in the directlycoupled power amplifier
section, as this type of trouble is exclusive to transis.
torised equipment. More normal “valve type” faults
occur however, and there is no regson why some nn-

wanted effect should not turn ount to be an open-cir-

cuit capacitor or a resistor “gone high”. To be fair,
such faults are rare and 95% of troubles in the power

amplifier section are of such a nature that they affect -

the DC operating conditions.

“What is the trouble with my. amplifier?” asked our
customers. “Oh, it will be either the output transistors,
the input tramsistor, or semewhere in between,” re.
plied our service engineer, and believe it or not, he
was right! This may Sound a little facetious, but just
as the output transistors are the most failure-prone
devices in the power amplifier section, so the input
transistors are the most troublesome component in
the pre-amplifier section. Lack of gain, or distortion,
in the input stage can usually be traced by simple
voltage checks, once again moting the magic figure of
0-6V which should appear between base and emitter
on any amplifier using modern silicon devices. Whilst
measuring this voltage do not forget to allow for the
loading effect of the test meter, as the base voltage
of an input transistor, which should be 4V for
instance, would be wildly out if an attempt was made
to measure it using the 5V range of a 10000/V test
meter.

Hissing or spluttering is invariably caused by noisy
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transistors and the offender can often be found by
the application of a little heat or cold, and a marked
change in the level of the noise will normally resuit
if the offending transistor is approached with the tip
of a soldering iron or is squirted with aerosol freezing
fluid. In any case, if in doubt about the goodness of
a transistor, substitution is.the final test.

REPLACEMENT TRANSISTORS

Many transistors are basically very similar, different
types being picked out by a selection process during
production. The BC109 for instance, is guaranteed
to have high gain and low noise, but the makers do
not guarantee a very high voltage rating. The BC107
however has a guaranteed higher voltage rating but
does not claim as good a noise or gain performance.
These characteristics are guaranteed for the sake
of users who want a transistor which they know will
work without the need for further tests.

In workshop practice for instance, by carrying only

“the BC109 in stock, it is quite possible to select indi-

vidual transistors that will replace the BC107, the
BC108 or the BCI09, or for that matter nearly any
other NPN small signal transistor. The gain of tran-
sistors can be checked to sufficient accuracy with
quite cheap transistor checkers. As well as voltage

. and gain ratings the power rating of transistors also
‘has to be taken into account, but to some extent this

can be judged from physical size. In a service depart-

" ment almost all faulty small-signal silicon audio
" transisters end up being replaced by a BC109!!

Output and driver transistors come in a multitude
of shapes, and sizes but many are interchangeable.
If an NPN silicon output transistor is required for an
amplifier which is rated at 30W and which Has a 60V

-supply rail, it is almost certain that another NPN out-
“put tramsistor ‘which is the same physical size, and

which is used in another makers’ 45W amplifier with

& 70V rail, will - be a more than adequate replace-

ment. Likewise the driver transistors of the larger
amplifier can more than likely be used quite success-
fully with the smaller amplifier.

This approach of using transistors which exceed
the specification of the original items fitted might
seem extravagant, as it entails fitting a more expen-
sive replacement. It does, however, much reduce
delay and the number of parts carried in stock, and
in the end it makes sound economics, even where it
is felt desirable to replace both output or driver tran-
sistors to ensure a matched pair, instead of waiting
weeks or months whilst a reluctant maker deems to
deliver replacements. \

FINAL TESTS

As a final check, all amplifiers should preferably
be checked to their original specification for power
output and distortion and should also be checked
with an oscilloscope for performance on square

- waves. If, due to lack of the requisite test equipment,

this is not possible, a fairly reliable comparison test
can be made using a mono signal. This is fed into
both channels of the amplifier and set to balance each
other out by carefully adjusting the balance and tone
controls. Any distortion existing in one channel alone
will not balance out, and, if excessive, will indicate
that further attention is required. [0,y



GOING BACK...

i
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The jfultuapb

NGUS Kennedy, who is aged
12}, and lives in Ludlow,

Shropshire, recently sent
me a cutting from a 1928 news-
paper and asks if anyone can
advise on a machine called the
“Fultograph”.

If any other readers can help
us out on this one—information,
a picture of a built unit or any-
thing, we shall be pleased to
mention it in “Going Back”.

The newspaper item is entitled
“Forecasting the Fultograph—
Pictures to be broadcast” and is
described as the “wonderful new
feature of the BBC transmis-
sions”.

Readers were told that extira-
ordinary interest was attached to
the then recent announcement by
the British Broadcasting Corpora-
tion of their plans for the pros-
pective broadcasting of pictures.
A new and more entertaining type
of programme was to be expected
and wireless would be afforded a
fresh and entirely new dimension.
News pictures of events within a
few hours of their happening,
illustrations of childrens’ stories,
latest Paris fashions, winning race
horses, football favourites,
weather charts, portraits of mis-
sing people—these were but afew
of the possible subjects that could
be transmitted—not only from

.be reproduced " on
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English stations but some of the
more powerful continental sta-
tions.

The Fultograph was described
as being “not only for the wealthy
few”’. By the cheapness of the
apparatus, pictures by wireless
would be at the disposal of a
vast majority of wireless owners
in England to whom its utter
simplicity would appeal. It only
had to be connected to any ordin-
ary wireless set capable of work-
ing a-loudspeaker and it operated
automatically, requiring no tun-
ing, no additional batteries and no
more current than for one ordin-
ary valve. In roughly three min-
utes the complete picture would
specially-
prepared paper and just to watch
it evolve would be not the least
fascinating feature of the device.
On the paper’s removal from the

instrument no fixing or developing’

by photographic means would be
required.

The Fultograph system was
described as being used by the

British Broadcasting Corporation -

and was an invention perfected
only after years of research and
experiment. Long before 1928 a
less-effective  instrument could
have been put on the market but
it was decided to wait until the
device described had been fully
perfected.

The apparatus was to have

been marketed by.Wireless Pic-
tures (1928) Limited. It was ob-
viously some form of facsimile
machine which would have been
available to everyone and was,
basically an exceedingly good
idea. It was probably dropped be-
cause of the developmenut of the
television receiver but—does any-
one know the inside story on the
“Fultograph”? We would be very
pleased to hear from you if you
do.

Wireless Mugeum

HE Vintage Wireless Museum
of the Wireless Preserva-
tion Society has been trans-

ferred from South Lincolnshire
to the Isle of Wight, and is to be
established in Arreton Manor,
which is open to visitors through-
out the year. It is the Home of
Count and Countess Slade de
Pomeroy, and already houses a
folk museum and exhibition of
domestic and agricultural by-
gones, many of which were col-
lected on the Island. There is also
a superb collection of dolls, dolls’
houses and toys of past ages.

The Wireless Preservation
Society was established some
three years ago, and is exclu-
sively devoted to the collection,
preservation and restoration of
wireless, eléctronic and sound
reproducing equipment, including
television receivers, for purely
cultural, educational and histori-
cal purposes: It is an entirely non-
profitmaking organisation, and
all its officers are honorary.

The Hon/secretary and curator,
Mr. Douglas Byrne, G3KPO, is
now living at No. 32 Luccombe
Road, Shanklin, IOW (Tel. 098-386
2586), from whom further in-
formation can be obtained.

Rebvolution?

OING back through my
photographic files the
other week I came across

this Mullard photograph, released
back in the ’60’s. Its caption
reads: “The Trons are forced to
retreat as they are overwhelmed
by armies of Semicons”. It is very
interesting to see how their
photographer  envisaged the
transistor “revolution”. I am sure
however, that amongst our Going
Back readers there are many
thousands that feel the valve will
live for ever!
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The Law is an Ass!

The law which states that the
public must not listen to certain
wavelengths or use the dial poin-
ter over certain parts of the radio
scale is as ludicrous as it is
archaic; and is typical the back-
ward thinking of British politic-
ians as was the law requiring a
man carrying a red flag to walk
in front of every motor car. Fur-
ther to your Editorials in the
March and April issues, I feel it is
not the public nor the small print
that needs to be looked at, but
the Law; this unrealistic aspect
of it should be rescinded, and the
sooner the better! '

I draw the distinction, however,
between the use of the air and
the use of on-the-spot “bugging”
devices for the surreptitious
eavesdroppings of private con-
versations. This is quite a differ-
ent matter and should be prohib-
ited out of common respect and
decency, backed (so far as neces-
sary) by law.

But the air should be free
whether we breathe it or listen to
it (at any frequency).

Those who are brave enough to
preach democracy shouldbe brave
enough to practise it.—Peter W.
Feesey (London)

Naughty!!

I would be grateful if you
could let me know if it is possible
to convert a pocket transistor
radio to receive Public Service
Transmissions.

I would be quite content if the
conversion meant that I would
receive PST only.—J. Bonnar
(Scotland)

Sorry this is just not on. You have
not been reading my recent edi-
torials!'—Ed.
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Designers—take note

As a reader of PW for the past
25 years, I would like to say how
excellent your magazine is, and
to further state how pleased I
am that you have kept to the
sensible “zig-zag” sign for resistors
instead of the “oblong box” sym-
bol of foreign origins. In par-
ticular Pm grateful for new
equipment designs using IC’s and
varicap tuning.

May I however, make a plea,
and beg for an article which deals
with a varicap-tuned, digital fre-
quency readout communication
covering frequencies
from 10kHz to 30MHz. Also a
digital readout frequency meter,

covering the range 10kHz to-

30MHz and 30MHz to 100MHz.

Preferably the RF, Osc., and IF
stages of the 10kHz to 30MHz
communications receiver should
have FET’s of MOS FET’s, and
should be able to receive NBFM,
SSB and CW. Sensitivity should
be at least 1xV for 50mW out-
put on all ranges. Power should
be derived from a 12V source to
enable the set to be completely
portable.

The equipment that I have just
described costs “a bomb” if bought
commercially, so surely PW
could publish a design that would
enable the home constructor to
build one, at a fraction of the
cost of the ready-made article.—
G. B. Corry (West London)

PW in Parliamen??

In a recent letter to my MP
(Neil Macfarlane—Sutton and
Cheam) regarding the continual
erosion of individual liberty, I
cited the Home Office’s deplorable
behaviour in sending letters to
editors as reported in your March
editorial. My MP, in reply, said
he had not seen a copy of the
letters sent, and asked for a sight
of one if I wished him to take
the matter up with the Home
Secretary.

As this is a clear case of a
Govt. Dept. misusing an Act of
Parliament and trying to limit
individual rights I would ask if
you are prepared to supply a
copy of the letter in question for
me to pass on to my MP.

I have already put it to him
that the Home Office is a totally
unsuitable Dept. to overlook com-
munications and that in any
event the Act in guestion should

be repealed or amended as it
attempts to deny an undeniable
human right to receive magnetic
waves—radio frequencies being
no different from light and heat
from the sun.

It is up to those who desire
secrecy to apply that little ex-
tra to obtain it by coding or
scrambling.—SM Sugden (Surrey)

Whose kidding who!

We at the Gullibalivsky Insti-
tute of Leggapullov are dismayed
at the pirating of our research
work, as described in your April
issue. The device was invented
by us and we called it a “Boga-
tron”. It was not envisaged
by us to be used at radio-fre-
quency, (which is testimony to its
versatility), but at extremely low
frequencies, barely above D.C.

At these frequencies of about

5 cycles per day, it was enor-
mously successful in flushing out
phonies. (Would you like to buy
a couple?).—George W. Spray
(Isle of Wight)
From the many enquiries on the
Unitron article (April issue), it
would appear that many readers
enjoyed the joke—Ed.

Problem solved!

I was interested to read in the

March 1975 issue of your maga-
zine an article on building a Sin-
clair Scientific Calculator. In the
last paragraph the author says
“On the other hand the most
annoying omission is a “clear
last entry” key. Having to repeat
a lengthy calculation because
you push a wrong button can be
very frustrating.” Well, fret no
more! I bought one of these cal-
culators, ready-builtT am ashamed
to say, and have also found the
lack of this particular key annoy-
ing. So I worked out this key
sequence to effect the same oper-
ation.
Example Say we wish to multiply
1-2345 by 6-7890 and we acci-
dentally key in 6-7990 then we
can clear this number by keying
E, —, 9,9, + this has the effect
of adding 6-7990X10—% to
1-2345 which gives 1-2345, then
key in the correct value and con-,
tinue the calculation.

I hope you, and all other Sin-
clair Scientific users will find this
useful.—W. S, Mcbriar (Cam-
bridge)



Having read your magazine for
many years, I can’t recall anyone
writing to you regarding “public
enemy No 1”—the imported
walkie-talkie. I'm sure every
reader knows that these sets are
illegal, yet a walk up the Edgware
Road will show a selection of
these sets on display to the
general public. Granted most have
written in the sales literature, in
small print,“not licensable in the
UK”, but I was horrified when I
visited a well known shop and
overheard the sales chat of one
of the salesmen.

He was telling a potential cus-
tomer of a walkie-talkie set, cost-
ing in excess of £50, that it would
be virtually impossible to trace
the signal due to the high density
of the buildings in London,

This of course it utter rubbish,
as with todays sophsticated trac-
ing equipment, it wouldn’t pose
much of a problem for the GPO.
The salesman further went on to
explain, that in the event of a
“10,000 to one” chance of being
traced he would probably be
ticked-off or suffer a maximum
£5 fine. Unfortunately the sales-
man neglected to say that his
£50 worth of equipment would
also be confiscated.

In my opinion the law should
be changed, so that it would be
illegal to sell any transmitting
device, without first obtaining
proof that the buyer has a
licence to use the set in guestion,
and that the set conforms with
the regulations—D. Lane
(London)

Think negalively

Having constructed the PW
electronic ignition circuit, pub-
lished June 1971, and successfully
used it on two Ford Escort cars
in the last 2!, years, I've found
one fault in the system—and this
is due to the car manufacturers!
What happens if a positively
earthed vehicle is changed for a
negatively earthed one? Is the
ignition circuit obsolete?

In my particular case, the
vehicle earthing did change, as
above, which necessitated only
four alterations to the circuitry.
These were to remove the supply
from the transformer centre tap,
and transfer it to the link con-
necting the collectors of Trl & 2
to R2/R3. An earth was then
placed on the transformer centre
tap; D5 was removed altogether,

and D4 reversed, so that its
anode was connected to R7/R6.
Finally, Trl and Tr2 were in-
sulated from the chassis.—C. A.
Emms (Suffolk).

Altention Hoarders!

We are trying to assemble a
small collection of old electrical
equipment, mainly radios, record
players, etc. As we rely on dona-
tions, we have so far been limited
to equipment no more than 40
years old. If anyone in the Belfast
area has any old, unused, or
damaged equipment (the condi-
tion is immaterial) we would be
very glad to hear from him.

There are two particular items
for which we are looking: an old
valve portable radio (with DF91
and similar valves), and an old
“Cat’s Whisker” crystal set—
C. J. Steenson (Annedale Gram-
mer School, Belfast).

Wake-up, Home Office
Having been a reader of P.W.
for over 20 years I have gained
a lot of knowledge and enjoyment
from it. But the time has come
when I can no longer restrain
myself from writing to your
columns for the very first time.

Your editorial article in the
March ’75 issue really makes one
wonder. When will the powers
that be, ie., the Home Office,
wake up from their 1900 era of
thinking and acting? Where,
might I ask them, can the public
obtain a copy of the Terms, Pro-
visions and Limitations, that we
must abide by since a licence to
use a radio receiver for the recep-
tion of Wireless Telegraphy is no
longer required?

No doubt the Home Office
would point out, if a situation
arose that required taking a per-
son to court for breach of Section
5 of the “Wireless Telegraphy
Act, 19497, that ignorance of the
law does not exempt a person
from being prosecuted under it!
Even if, and it is a big IF, the
public had access to the aforesaid
mentioned Act, etc.,, how many
would actually read it, and
further, how many would really
digest it or understand it?

Like most small print in any
document it is written in a pedan-
tic style of wording, appropriate
to the year 1900. Again, I wonder
how many people have read
Clause 4 of the Television Broad-
cast Receiving Licence, and of
those who have read it, how many
have understood it? Especially as

it refers to “messages’” uninten-
tionally received. What about
“visual images?”

With reference to no licence
being required for a radio re-
ceiver, again I think the powers
that be are doing the BBC a grave
injustice in taking money away
from them; they say that more
money is lost collecting a licence
fee than is gained. What a ridicu-
lous statement, have they not got
any brains, or are they just too
lazy to use them?—H. H. Berry
{Cheshire).

Unavailable licence?
Your editorials on walkie-talkies
etc were long overdue. For years
this equipment has been sold with-
out restraint, aided and abetted
more recently by the Home Office
who seem to have insisted that
advertisers add a note that such
equipment needs a licence for use
in the UK or, even more Iudi-
crous, that a licence is required
but is not generally available to
the public!
_ The advertisers must be laugh-
ing their heads off! Tell everyone
that it will be illegal to listen to
such-and-such transmissions on
their XYY Superset and they’ll
rush round in their hundreds to
buy one! Surely the answer is
simple, no licence, no sale!—A,
Smith (Romford, Essex).

Modified or nof?

I am writing in response to
your editorial in the March edi-
tion—regarding the Home Office
claim that it is illegal to listen to
private communication channels
under Section 5 of the Wireless
Telegraphy Act.

I am quite sure that this Act
was modified at the time FM
broadcasting by the BBC was
introduced on VHF; purely be-
cause breakthrough was inevi-
table and it was not possible not
to hear Public Service Transmis-
sions.

I think Barlow on TV was cor-
rect in his statement that it was
not illegal to listen to Public Ser-
vice Broadcasts because I am sure
the modified section of the Wire-
less Telegraphy Act made it, not
#llegal to lListen, but illegal to
act on, or pass on any information
received in this way.

Unfortunately, I cannot put a
date on this modification but I am
sure it happened and I would
welcome any comment from legal
advisers.—D. H. Myers GS8AYG
(Cheshire).
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by Eric Dowdeswell G4AR

correspondent Tim Charles (Colchester) who

has heard New Zealand on Top Band! That’s
just about the ultimate in DX’ing, combining maxi-
mum distance with the lowest of our HF band
allocations. Tim was aroused by the activity of many
G stations around the DX ‘window’ of 1825 to
1835kHz at 0647 on 9 March last. He tuned up to
1872, the usual frequency for ZL’s, and heard ZL3RB
calling CQ DX although he was only RST 349 and
disappeared in a couple of minutes. It is not known
if any positive QSO’s resulted but now is the time to
try, as we approach the bottom of the sunspot cycle.

Tim suggests, and I think correctly, that G2PU
worked a ZL about 12 years ago when we were
around the bottom: of the last cycle. With the im-
-provements in technique which have been made by
Top Band enthusiasts over the last few seasons 1
should not be surprised to hear of several QSO’s
being made with ZIL in the near future. Let’s hope
that Tim can now get a QSL from ZL3RB. That
would be something really worth having on the wall
of the shack!

While in the southern hemisphere I should
mention an interesting letter received from David
Down in Christies Beach, South Australia. An ex-
Royal Australian Navy operator David sticks to CW.
He has taken his examination for a licence so he
ought to be on the air very soon now. His list of
stations heard on 7, 14 and 21MHz does not contain
any G’s, unfortunately, seemingly due to the un-
favourable times that he has been listening, as far
as G operation is concerned. I have asked him to
keep a lookout for Europeans on 160m!

John Porter (Baslow Derbys) and family got a bit
fed up with tripping over radio equipment scattered
around the house so¢ he moved it into an outside
shack where I am sure he will be very happy! He
was able to get his 10, 15 and 20m dipoles connected
to his FR50B without any difficulties. He was pleased
to copy KC4USG/MM2 on 14MHz SSB. This is the
US icebreaker Glacier which itself was trapped in
thick ice in the Antarctic, after damaging a pro-
pellor. On 10 March the Daily Express reported that
the scientists and crew aboard the Glacier had been
flown out. Andrew Swiffin (Cheadle) was kind
enough to send me details of his crystal-controlled
converter mentioned last month. It first appeared in
QST and uses a 6AKS RF stage with another 6AKS
as mixer. A 6J6 double triode uses a single crystal
on 6-2 or 8-3MHz, or thereabouts, harmonics being
selected according to the band required. It is very
versatile when used in front of a general coverage
receiver,
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l ET’S give-a big cheer this month to regular

A brief letter from Tom Proctor, aged 16, who
lives in Bristol and uses a No. 19 set on which he
copies SSB signals. No mean achievement with that
equipment! Michael Connolly (Yeovil) joins the
column for the first time, tusing a CR70A and PR40
and a dipole on 80m. He can also copy on 2m with
a Sentinel converter fed from a halo aerial in the
loft. Gary Edge (Culcheth, Warrington) stuck to
80m SSB like so many others, using his 9R59DS. and
150ft wire plus a whip aerial. A PS says ‘have sold
my 9R5 and bought an HAS500’. We all hope you
will both be very happy!

Paul Barker (Sunderiand) comes up with yet
another VE oddity! CY6GQ special event station in -
Calgary, work ten CY6’s for an award. Well, don’t
just sit there, go and get those CY6’s! Ian Moore
aged 14 has got a head start on most of you. His

Dad is G3JQJ ex-DL2WM and he allows Ian to use

the receiver part of his treasured FT200 provided
Ian learns the Morse Code. What a clever Dad! But
watch out Dad ’cos once Ian has his ticket you won’t
be able to get near your FT200!

0ld friend David Saul A8723 hopes to leave us
by the end of the year! He takes his RAE in May
and looks forward to a nice new G4+3 callsign.
We hate to lose you OM but sincerely hope you make
it. David Coupe (Nr Middlesborough) joins us and
says his main interest is 2m using a Microwave
Modules converter into an Eddystone 888A at 28-
30MHz. Input comes from a six element Yagi at
about 22ft. A good clear path to the north has
enabled him to hear many GM’s on SSB with the
odd ON and PAO to the south. He has also logged
many stations through Oscar 7.

Malcolm Sole (Lancaster) reports a quiet month
but still managed good catches like ST2AY and
KG4FO Guantanamo Bay on 80m SSB. Ron Newall
(Richmond Sy) joins the column with a first log of
stuff heard on 160 and 80m, presumably SSB. There
can’t be that number of stations still using double
sideband and carrier! I deliberately omitted to say
‘AM’ because the statement would have been in-
correct! It is quite surprising how many amateurs,
and others, who talk and write about SSB and AM
as if they were two completely different methods .
of modulation. They are both amplitude modulation
or AM! It’s just that SSB is the result of conventional
‘AM’ losing one sideband and its carrier. The
methods of generation are quite different of course
but that is another matter. I am surprised that those
who still use the old style of AM do not incorporate
all the refinements which have developed around
SSB such as VOX, restricted audio bandwidth etc.
There is no reason why they should be thought of
as being peculiar to SSB.

Stephen Terry BRS35669 (Banbury) kept his log
to the real goodies and a nice lot they aré too, from
15 to 80m using his FR50B and a dipole fed ‘off-
centre’. Watch your matching OM, the impedance
rises rapidly away from the centre and if you are.
using low impedance cable you could be losing some
of the signal voltage developed on the aerial.
Stephen doesn’t say which band the dipole is cut for
so it is probably rather ineffective on the other

. bands anyway. Alan Deherty (Portrush Co. Antrim)

just beat the deadline with a log that concentrates
on his favourite band, 20m, again with an FR50B fed
from a 132ft aerial. One early morning stint was
rewarded with KC6PS, quite a rare prefix.



Log extracts

J. Porter:— 80m HP4HCU TGSAU 20m CESAA
KC4USG/MM2 (see text) KV4AA ZDSTM ZS2PR
(Marion Is) 15m 5L.2JJR (Liberia)

A. Swiffin:— 80m FGTAO PZ1AP UISMV VP2DM
20m KL7IEU TA2SC VS5LH ZS3TP 15m CEGEZ
0A40 VP2A (Antigua) VP2EEE (Anguilla)

T. Charles:~ 160m VE1BCZ ZL3RB (see text)
80m HPICWP VP2DAJ YB2AU ZL1AHI ZL3FZ
Z14FB 40m CO2SM VK7CH ZL1BN ZIL2AGY 20m
CR4BS TRSVE VP2LAW ZS3DO 2m via Oscar 7
from 70cm DJ2IF DJ2RE DL1JV ON4DY

M. Bennett:— 20m CP10Y CR3AH P29MI 15m
JYI9CR VSIMB ZS4MZ

M. Connolly:— 80m CT2AE PI1VKL 20m CR4BS
TU2FG ZD7SD 8P6BU

G. Edge:— 80m EP2VJ M1I TZ1AC YBOABV
ZS51L.B TX5AH

S. Budd:— 20m C5AU (Gambia) TA1BW VQ9MC
15m VQI9HCS (Astove Is)

P. Barker:— 40m VU2AIK 20m FL8DN PJ2RC
P29FV VP2VBG 5T5GS .

I. Moore:— 20m HR1KS VQ9DC 40m VP2A

D. Saul:— 80m EA8CR VP2AC VP2DM VP2KX
VP2MDB (VP Club Net) 20m ETSUSE FLOJN
FP8DH TR8BJ

D. Coupe:— 20m HH2FW VQINB 2m via Oscar 7
DJI9DL F9FJ LAIFH OE2CAL PAOGCA plus W2 W6
W8 and WO.

M. Sole:— 80m AI9XH (Bahrein) KG4FQ ST2AY
UA9VH/JT1 (Ulan Bator) ZL2BT 8Q6AB (Maldive
Is) 40m HISXKP VKTDJ

S. Terry:— 80m VQIM ZL3PX 8Q6AB 9IM2DQ
20m CS5AR VPSNP ZD7SD 5T5CJ 15m EA9AQ
ZPSWM T7P8AT

A. Doherty:— 80m HS5ABD VU2GDG 20m C5AR
FYOBHI HR3IJJR KC6PS P29CW VP5GT VQ9HCS
VQIMC YS1IJWD 5L2FW

All stations are SSB except those in bold which
are CW.

SHORT WAVE BROADCASTS

by Derek Bell

EVERAL letters recently reproved me for re-

S ferring to a megahertz when I should have said

kilohertz. This was in the item on using 300,000

to find wavelength or frequency. The answer I offer

is that MHz has long been preferred to describe fre-

quencies, so that instead of saying “five thousand

kilohertz” we say “five megahertz” while for values

under one megahertz the frequency is referred to
in kilohertz.

Recently I asked for info on DX shows, in order
to compile a list for you. I am glad to say that
shoals of letters arrived giving not only days and
times but four or five frequencies for each station.
This is because of the practice of many stations of
putting out signals on several frequencies at the
same time. This posed an insoluble problem, namely
which frequency would be audible here on any given
day? Last year was, it is agreed, one of the worst
years in memory for the short wave DXer, due to
solar storms. So which frequency do I select when
there is every chance that it may be bloited out by
noise or that it may not be carrying DX at all?

In order to get round this I selected one frequency
and one alternate and the list is as follows:—

Mondays Japan 1640 11815 5990
Norway -~ 0810 11850 15175
Tuesdays Finland 1800 9550 11755
Hungary 1615 21505 17890
Wednesdays Prague 1900 7245 7345
S. Africa 2226 11970 7270
Thursdays Holland 1842 6085 6020
Bonaire 0045 11815 —
Fridays Bulgaria 1930 6070 9700
Rumania 1930 6150 7225
Saturdays Israel 2030 9395 9495
Monaco 0920 7230 9640
Sundays Lisbon 0935 9670 —

Austria 0915 9770  —

The first set of figures, that is the time, is the
advertised start of transmission and you will realise
that the DX shows are slotted into the session for
a particular target area and that this session may
be of an hour or so duration. The second set, the
frequencies, are those in English, since some stations
repeat the show in more than one language. My
thanks go to among others, Messrs Mead, Chowanietz,
James and Forkin for taking the trouble to help me
compile the list. There are of course other stations
that do DX shows, for instance BBCs World Service,
that are crowded out through space problems, but
your World Radio and TV Handbook will give more
information on these.

John Godwin of Rugeley sends some detailed in-
formation for the new European service of Radio
Sri Lanka. This starts every evening at 1900 on
15120 and 11800 and comprises talks, requests and
news and John says that for a QSL the DXer should
write to:—

English Services
Sri Lanka Broadcasting Corp.
PO Box 1510
- Colombo, Sri Lanka

We have at last lured into the column one of
the licensed amateur operators. Part of the con-
dition of the amateur ticket is the right to listen to
time-signal stations and G. F. Painter G3CFO sends
a comprehensive list of unusual stations that he has
heard. One in particular, LOL Buenos Aires, ‘“popped
up”’’, as Mr. Painter puts it, on 5MHz while he was
domg something irrelevant to the rig, at his house
in Chipping Norton.

John Haines has his rig in the living room w1th
his aerial made of five feet of cable suspended from
the curtain rail. This and the Heathkit SW717G he
runs brought in Radio Nacional de Brazil on 11780
at 2135, John Higginbotham of Holyhead, however,
goes in for a fifty foot long wire in the loft and has
an ITT Euromarine dangling on the end of it. John
has been fortunate enough to pull in

Voice of Nigeria on 7275 at 1530
Radio Norway on 9590 at 1300
RSA on 11900 at 2100

John hopes to take possession shortly of an ex-RAF
1132A. This is a fine example of the full coverage ex-
service set that can be bought very reasonably, if you
are lucky. The trouble is that there are so very few
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of them ever come on the market! From the charm-
ing town of High Wycombe Terry Gilbert sends a
logging of a very™-rarely reported station, Radio
Afghanistan on 15195 at 1130. This goodie was pulled
in via a Codar CR70A and Joystick, coupled tc a
Hamgear preselector ATU. Terry very kindly says
that this column gets read first in PW and wonders
if anyone can fill him in on the Heathkit GR78, as
he is looking for a set to take on holiday (We shall
be reviewing this kit in the July PW-Ed).

The other month I featured a set bought in a
jumble sale, but this month one that was actually
given away because it apparently did not work!
This happy event happened to J. Sharmen of London

who was given a Pye five band set by his grand-
mother. He does not tell us the aerial type but he
has managed to log:
Radio Peace and Progress on 9800 at 1415
Vatican Radio on 9645 at 1500
Radio Cairo on 9455 at 2315

We will all, I am sure, want to wish Alan Crookes
of Deepcar, Sheffield a “get: well soon”. He had an
accident at work which will, as he says, put him “out
of circulation” for a spell. Nothmg daunted he turned
to his Murphy B40 and hooked this on to the PW
aerial tuner unit which sucks the 51gnals from a
redundant TV aerial. This set up brought in, among
others, Radio Australia on 11840 at the unusual time
of 1710 along with another rarity the Gospel station
ETLF Ethiopia on 11830 at 2215.

To wind up this month’s items a quick look around
the stations. WDXC report that Adventist World
Radio plan to broadcast from the Deutche Welle
Malta relay by the summer, while FEBA plan to put
into action a 100kW transmitter which they test on
15325 from 1230 to 1500.

MEDIUM WAVE DX
by CHARLES MOLLOY

F. WILDMAN (Bournemouth) has been trying
the medium waves with his Codar CR70 and
o 75ft outdoor aerial. He reports excellent re-
ception of WINS New York City on 1010kHz at 2345
on the 4th March, both Hilversum on 1007kHz and
Mainz/Wolfheim on 1016kHz having signed-off at
2300 to leave a clear space for the North American.
Another outlet in NYC—WNEW on 1130 kHz—was
logged on the Tth March at 0620. Reception was very
good with occasional interference from Brussels on
1124kHz, and lasted until 0650 which was well past
daybreak. )

Fred Dinning pulled-in a good bag of Canadians
at his QTH at Dunlop in Scotland using a Hammer-
lund SP600 and medium wave loop. DX logged in-
cludes VOCM St John’s Newfoundland on 590kHz;
CKCM Grand Falls, Nfld 620kHz; CFCY Charlctte-
town, Prince Edward Island 630kHz; CBN St John’s
640kHz; CJCN Grand Falls 680kHz; CBNM Marys-
town, Nfld 740kHz; CBH Halifax, Nova Scotia
860kHz; CJCH Halifax 920kHz; CJON St John’s
930kHz; CHER Sydney, N.S. 950kHz; CHNS Halifax
960kHz; CKBW Bridgewater, N.S. 1000kHz; CBA
Monoton, New Brunswick 1070kHz; CBD Saint John
N.B. 1110kHz; CKEC New Glasgow, N.S. 1320kHz.
Newfoundland, which is located approx. 2,200 miles
west of the UK. and 3! hours behind GMT in time is
the first part of North America to fade-in (some 4 to
5 hours after sunset in the U.K.), followed shortly
afterwards by the eastern seaboard states of Canada
(GMT—4) and the United States (GMT—5). Even

in midsummer the outlets logged by Fred can be
heard in the U.K. for an hour before sunrise. Recep-
tion is often very good as dawn approaches—a re-
ward for the keen DXer who tunes round the band
at this hour.

Harlod Emblem reports again from Mirfield in
Yorkshire. Using an Eddystone 730 and medium
wave loop he logged Kabul, Afghanistan on 1280kHz
with sign-on at 0200; CKVO the new outlet at Claren-
ville, Newfoundland on 710kHz and Radio Caribbean
on 840kHz. (Radio Caribbean transmits with a
power of 10kW from Castries on the istand of St.
Lucia). Listen for medium wave broadcasts from
the Caribbean between 0100 and sunrise during the
surbmer. Stations to search for that are logged
regularly in the U.K. are Radio Surinam, Paramaribo
on 725kHz; Point Galina, Jamaica 750kHz; Radio
Demerara, Guyana 760kHz; Trans World Radio, Bon-
aire 800kHz; Radio Antilles, Montserrat 930kHz;
Radio Victoria, Aruba now on 960kHz; Radio
Paradise, St. Kitts 1265kHz; Radio Bahamas in
Nassau on 1540kHz.

A. J. Fenton (Warley) has heard a Russian station
on 254kHz after the close down of Lahti, Finland at
2130. Yerevan, Armenia is on this frequency until
2200 while Dushanbe, Tadzhikistan signs-on at 2300.

" FEither of these is capable of being logged in the

U.K. David Blair (Airdrie, Scotland) asks if an
Aerial Tuning Unit would improve reception on the
medium waves. An ATU is inserted between the
aerial and receiver and is adjusted to give a good
match between the two. In many cases this will bring
a considerable increase in signal strength. Partridge
Electronics, who advertise in Practical Wireless, can
supply a Joymatch ATU suitable for use on the
medium waves.
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Complete the coupon and
| wellsend you our
new catalogue. Completely free.

The new Heathkit catalogue
is now out. Full as ever with exciting,
new models. To make building a

Including our full range of test
equipment,amateur radio gear, hi-fi
equipment and many general

Heathkit even more interestingand %% . " interestKkits.

satisfying. ‘ So,when youreceive your
And, naturally, being Heathkit, every kit is absolutely catalogue you should have hours of pleasant reading.

complete Right down to thelast nut and bolt. So you won't And, if you happen to be in London or Gloucester, call

find yourself embarrassingly short of a vital component inand see us. The London Heathkit Centreis at 233

ona Saturday evening—-when the shops are shut. Tottenham Court Road. The Gloucester showroom is next
You'llalso get a very easy to understand instruction to our factory in Bristol Road.

manual that takes you step by step through the assembly. At either one you'll be able to see for yourself the
Clip the coupon now and we'll send you your freecopy  onethingthe catalogue can’t show you.

tobrowse through. Namely,how wella completed Heathkit performs.
With the world’s largest range of electronic kits to Heath (Gloucester) Limited, Dept. PW-65, Bristol Road,

choose from, there really is something for everyone. Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

A new oscilloscope from the Heathkitrange. ~ Marine direction finder with digital read-out. Stereo cassette deck with built-in Dolby.
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i ThenewHeathkit catalogue.Out nowFREE. ;
I To:Heath (Gloucester) Limited, Dept. PW- 65, Gloucester, GL2 6EE. Please send me my free Heathkit catalogue. :
1

1| Name Address |
: _ Postcode — :
1 Remember easy terms are available with the Heathkit Monthly Budget Plan. u—
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A lot of these valves are imported and prices dia, tubular screw-in sections. 11ft. (6-section) whip trade and export 743 0899.
vary for each delivery, so we reserve the right aerial with adaptor to fit the 7in. rod, Insulaied base, .
to change prices for new stock when unavoidable, stay plate and stay assemblies, pegs, reamer, hammer, colomor (Electronlcs) Ltd.
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INVERTORS
240v—50Hz. from your 12v car hattery.
25 watt—£3:80 + 30p p & p. 150 watt—£18-30 + 80p p & p.
40 watt—£6-80 +- 55p p & p. 300 watt (12v)—£28-80+-£1-05p & p.
75 watt—£9-96 4 75p p & p. | 300 watt(24v)—£22-70 +- £1-05p & p
All above invertors are in kit form but may be purchased built up & ready
for use. Price list sent on receipt of stamped addressed envelope.

P.w. AUTOMATIC EMERGENCY SUPPLY
280v—50Hz—150 watt invertor with built in battery charger. in event of
power failure switches over automatically from battery charging to invertor
operation. Cct. as appeared in Dec. 73 P.W. Complete kit of parts (excluding
meter) £22-50 4 £1:10p & p.

COMPLETE FLUORESCENT LIGHT INVERTOR KIT
8 watt—12v—Fluorescent light, suitable for tents, caravans, houses, boats
and secondary lighting for, factories, hotels etc. 127—8 watt £2-90 4 25p
p&p. 21”—13 watt. £3-30 + 30p p & p.
TRANSFORMERS & COILS
Both high volume & small order capacity avallable for Mains, R.F., & I.F.
Transformers. Before you buy elsewhere let us quote you and see what
you save.
V.A.T. at 8% included.
TRADE & EXPORT ENQUIRIES WELCOMED

Quality
Loudspeaker
Systems

Direct from manufacturer as supplied by us to the trade.

Finished in natural Teak veneer 15 watt 8 ohm bass reflex
speaker system containing Goodmans 8" bass with HF speaker.
Frequency response 50 Hz — 18000 Hz. Complete with leads and
DIN plug. Cabinet size 17" x 10" x 7" deep.

Price £17.00/pair including VAT plus £1.90 packing, carriage

*Bulk discounts available for trade enquiries. Please send cash with
order direct to:
Forward Marketing, 30 Ricdgeway, Stanground, Peterborough.

di K. mai I
gnd insurancel K¢, mainland) ASTRO ELECTRONICS, 10A SPRINGBANK RD., CHESTERFIELD ,
DERBYSHIRE
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ELECTRONIKIT

“ - ..« educat 1 kits of excepti 1 quality'*
{AUDIO mag. Dec. 1974)

BUILD AND REBUILD ANY NUMBER OF TIMES:

Radios, microphones, burglar alarms, inter-comms, ferrite
detectors, solar ceil, photoelectric cell, voice relay, electronic
cats, birds, guns, organs, illuminometers, voltmeters, meters
of all types, etc., efc., plus your own circuit designs.
COMPLETELY SAFE—-suitable for all, from beginners on.
30 different projects £10-45, 100 different projects £20-45, over
150 £33-95. Add-on kits, spares, available too,

3

Prices include Manuals, Battery, p & p, VAT, etc. Cheque/PO
(or 7p for catalogues) to DEPT. PW:

. SatisTactan guorunlued.
ELECTRONI-KIT L¥D. 408 St. Johi's Street, |
‘London, EC1.{01-278 4579 '
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PART 15—RF OSCILLATORS

only with oscillators that use resistors and

capacitors to introduce frequency selective feed-
back. Oscillators using RC frequency determining
components are usually restricted to the lower fre-
quencies, up to.a few hundred kilohertz. Above these
frequencies we enter into the area of Radio
Frequencies and it is usual to find the frequency
- selective networks using capacitors and inductors
instead of resistors. The reasons are various, e.g.
resistors are usually rather temperature sensitive
and comsequently the time constants of the circuits
could change from time to time; the quality factor
or “Q” of RC circuits is not usually as high as for
LC circuits at the higher frequencies and often we
require inductive coupling to help with feedback
control. : .

One of the most common LC oscillators is the
Hartley oscillator which we shall be describing and
using this month. The basic circuit is shown in Fig.
108a. To prevent experimental problems we shall be
making this circuit oscillate with frequencies in the
range of 500kHz to about 1MHz, i.e. over the medium
wave band. This allows us to use any conventional
transistor radio, having a medium wave tuning
range, to detect oscillation and, at the same time,
the frequencies are not so high to give us problems
with parasitic capacitance and layout.

Trl is operated in a very similar mode to the
simple feedback biassed audio amplifier stages
described previously, but note that its emitter is not
returned direct to the earth rail. Imagine that L1
and C1 had been left out of the circuit as we have
drawn it; L2 would act as an emitter load to the
transistor. Any signal that we applied through C2
to the base of the transistor would cause collector
current to vary through R2 and L2. This gives rise
to voltage variations at the collector of the transis-
tor. There will be pretty insignificant voltage varia-
tions at its emitter but there will be reasonable levels
of current flowing through the windings of L.2. These
currents cause varying magnetic fields within the
windings and these magnetic variations are used to
generate our feedback to make the circuit provide
self-sustained oscillation.

New let’s see what happens when we introduce L1
to the circuit. This winding is coupled electrically
to the top end of L2 and is wound on the same
magnetic axis. We shall be using a ferrite rod on

S O far in this series we have concerned ourselves

'
®
c 5 @
150pF Start
L2
4t
-0 ov

22 SWG enamelled copper

Fig. 108a, top: Shows the basic Hartley oscillator circuit. Fig. 108b,
bottom, gives the details of the coils L1 and L2, wound on a ferrite rod.
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which to wind the coils as this helps increase the
magnetic coupling between the two coils. By adding
the extra turns for L1 on the same core that we are
using for L2 gives us the equivalent of an Auto-
transformer. If an AC signal was applied between
the top end of L2 and earth it would induce a signal
across the top of L1 and earth having a higher
voltage. The voltage increase would be proportional
to the ratio of turns.

Turns on Ll1+4+Turns on 12
Turns on L2

Vou\‘ =V 'X

This simple turns ratio expression does not make
allowances for losses but is sufficiently accurate to
give an indication of what is happening. In our case

we get voltages at the top end of L1 that are approxi-

mately 20 times greater than are applied across L2.
We must, however, remember that something has
to go to allow this voltage magnification and, of
course the current is reduced by a factor of 20. In
other words we can say that the impedance across
L1 and L2 in series is higher than that across L2 on
its own.

s

capacitor exactly equals the reactance of the in-
ductor. For given values of inductance and capaci-
tance the frequency at which this state of affairs
occurs is given by:—

Capacitive reactance =Inductive reactance

1
r2:r'zxfx(:‘

1
- 27 4/LC

where f is in hertz, L in henrys and C in farads.

Remember, in our circuit, the value for inductance
is obtained from the total inductance of L1 and L2
together!

Itis a feature of a parallel tuned circuit that when
the two reactances are equal the impedance of the
parallel circuit becomes extremely high, the limiting
value of this impedance being set by the Q factor
of the coil. This means, in real terms, that at
resonance we shall see the highest values of AC
voltage appearing across the tuned circuit. At all
other frequencies, whether higher or lower, the

[} =2mxfxL

orf

TSN

Fig. 109 : Shows the practical layout of Fig. 108a assembied on S-dec.

If we now connect the top end of L1 to C2 we shall
be feeding back a higher voltage to the base that was
generated at the emitter. Provided the transistor has
a high enough current gain (greater than the current
loss factor caused by the transformer action) the
feedback voltage will produce a voltage change back
at the emitter at least as great as the original signal
that set the ball.in motion. Provided we get our phas-
ing right we can provide positive feedback with the
necessary amplification to produce self-sustained
oscillation but don’t worry about its frequency at
present. Provided that both the windings of L1 and
L2 are wound on the same core with the same sense,
i.e. in the same direction, and the starts-of each wind-
ing are as shown in Fig. 108a, any voltage applied
across L2 will be presented across L1 and earth in
the same phase and, of course, at a higher level.
We already know, from emitter follower action, that
voltages at the base of a tramsistor appear at its
emitter with no phase shift so consequently we shall
get positive feedback in our circunit if we obey the
foregoing points.

We now have to consider how to get oscillation at
a predetermined frequency and this is where Cl
comes into play. Cl1 with L1 and L2 form what is
called a parallel tuned circuit. For a given frequency
we can select values for Cl and the total inductance
of L1 and L2 together so that the reactance of the
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voltage across Cl will be less. It should, therefore,
be quite obvious that we shall get higher values of
feedback voltage at the resonant frequency than
at any other and the circuit will prefer to oscillate at
the resonant frequency,

By making C1 a variable component we can alter
the frequency of oscillation to suit ourselves. The
inductor we shall use is identical to the ferrite aerial
coil one would use for a simple transistor radio set.
After all, the input stages of a medium wave radio
have to tune to the same frequencies we are hoping
to generate so it should seem only right that the
inductance and capacitance values should be the
same. Wind L1 and L2 with 22SWG enamelled cop-
per wire on about a 6in length of 3in diameter
ferrite aerial rod. They should be close wound and
there should not be more than about 1zin gap
between L1 and L2, Fig. 108b. Make sure that you
start each winding at the right place and keep the
same winding sense.

Now wire up the circuit of Fig. 108a according to
the given layout, Fig. 109, and apply power from a
41,V battery. Lay (do not connect) a piece of in-
sulated wire close to Trl and connect the other end
of the wire to the aerial input socket of a medium
wave radio. If there is no aerial socket the chances
are that there is a ferrite rod inside the radio; if
so it should be sufficient, for our experiment, to

continued on page 157



LOWE ELECTRONICS

TRIO
QRE66

SPECIFICATION 170-410

Frequency coverage 170-410k z, 525-1250kHz, 1-25-3-0MHz,
3-7-50MHz, 7-5-18MHz, 18-30MHz (Dual cqnnrs/oni

Bandspread 3-5~4MHz, 7-7-5MHz, 14-14-6MHz,21-21-5MHz
{Dual converslon), 28-30MHz (Dual converslon)

Modes AM usB,

ity 2
Antenna 50-100!
Sensilivity 1.y Ior 10dB S/N (SSB/CW)

row

An all new receiver from the TRIO pany providing 1 T pt 170kHz to AF Output More than 1-5W Info 8X). Internal speaker fiited
30MHz with calibrated band d for the bands. Dual-gate MOSFETS for RF and PowirtsUPP;}' 1%11;/2[?0/240V5A;f010‘0:’1, E:’r;!emal 12v d.tc
mixer stages ensure high gain, good selectivity and first class A.G.C. characteristics. ,Z,:;ﬁ:, supply [; {ﬁgif/eni :t’%?u:faﬂuargmvw °
Dual position selectivity glves twobandwldths to cater for all band conditions. Dimenslons (mm) 362 wide x 163 high x 322 deep
Welgh! 7-3kg (16-09 Ibs)
Use the QR666 at home, in the car or boat or truly portable; all catered for by the excluslve Options 500kHz marker QR6MX, FM broadcast funer
3-way power supply. PRICE £130 (VAT excl) QRGFM i

We stock a great many products apart from those advertised month by month—everything in fact for the radio amateur operator. ! you need more Information,
ble free to callers. If you requlre them sending by mail, postai charges.being what they are today, please send us 20p in stamps
because that's what it costs to send them to you!

HEAD OFFICE 119 Cavendish Road, Matlock, Derbyshire. Tel. 2817 or 2430 9 a.m. to 9 p.m,

BRANCH OFFICES Goring Road, Steyning, Sussex. Tel. Steyning 814466
Soho House, 362-4 Soho Road, Handsworth, Birmingham, Tel. 021-554 0708

AGENTS Alan GW3YSA. 35 Pen-Y-Waun, Efail lsai, Nr, Pontypridd. Tel. Newton Liantwit 3809
John G3JYG, 16.Harvard Road, Ringmer, Lewes. Sussex. Tel. RiIngmer 812071
Sim GM3SAN, 19 Ellismuir Road, Baillieston, Nr. Glasgow, Tel. 041-771 0364

OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY INCLUSIVE

73 from BILL G3UBO/VESDP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC

TOSHIBA VALVES Pri i DIODES INTEGRATED
. Type  Each (p) Type.  Each {p) Type CIRCUITS price
Type Price (p) BD124 BA115 7
ov87 30.0 BD131 BA145
D802 ey 3 BA148 1
£CC82 X a BA154/201 TBA120AS
EF80 d 2169 BY126 1 AL
EF183 gozse BY127 Iea12080
80237 52 TBA4B0Q
BDX32 » 5Y599 TBA520Q
8F115 0 BY206) TBAS30Q -
BF160 B Y238 TBA540G
BF 157 01\90a TBAS60CQ
BF17T 0A20. 1 TBABOD
BF178 INBO/OAD1 TBA9200
BF179 NEW TOSHIBA TUBES  T18A9300
8F180 19 A49/191X  £48.95  TCA270Q
BF181 207 510DJB22 £50.75  ETTR6016
BF184 22- A56/120X E54.26  SN76013ND o 20
BF185 EHT MULTIPLIERS MONOCHROME (BRC)
BF194 Price Each
BF195 2HD 950MX1, 960 £1.70
8F196 2TQ 950MK2, 1400 £1.85
BF197 2DAK 1500 (17~ & 187) ;
BF193 2TAK 1500 (237 & 24"}
8F200
BF218 - EHT MULTIPLIERS - COLOUR
BF224 11TAQ ITT CVCI, 2 & 3
BF258 ITN GEC/Sobel
BF336 H1TAZ GEC 2110
5 BF337 - 111AM Philips G8
BF355 11T8P Philips 550
COMBINED | | Pri BEX86 3TCW Pye 6317693
4 ; Type BFY50 1TH Decca 30 Series
PRECISION AC127 17 BFY52 11TAQ Decca ‘Bradford’
COMPONENTS AC128 . BSY52 3TCU Thom 300073500
AC181K BT106 £1. T1HAA Thorn 8000
: AC142K : 8U105/02  E1. 11HAB Thorn 8500

NGO L W
SRREBERBESRRL ABRE R
MO OMOCORQOUOO

AC151

AC154 X =

- PRICES SUBJECT TO 8% V.A.T.

Department PW 8 eree All goods subject to settiement

194-200North Rd, o AC17R discount of 5% 7 days and 2%

i . AC187 monthiy

PrestonPR1 1YP - & Ac187K, v No postage charges or minimum
n 4 order values.

Tel.55034 3 :g:ggx RCA16334 . Write or phone for full details now.

Telex:677122. RCA16335
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NEW SINCLAIR 1C20 10+16 Watt sterao
amplifier kit with free 16

page boaklet and printed
clrcult £6-59 (82p)

PZ20 power supply kit for
above £4-45 (66p)

VP20 stereo volume, tone

control and preamp klt
AMPLIFIER KITS
SEND SAE FOR FREE DATA BOOKLET

SINCLAIR CALCULATORS
AND MULTIMETERS

Slnclalr Digltal MuItImeterD 2 £58.95 (£5-26)
Scientific calculator assembled £15-03 (£1°57)
Cambridge Calculator assembled £10°07 (£1:13)
Cambridge Memosrg Assembled £13-98 (£1-44)
Oxford 100 £40-50 (£1-20). Oxford 200 £18-85
(£1:70). Oxford 300 £24 95 (£2°40).
CALCULATOR POWER SUPPLY

This 6v 500MA model runs any Sinclair or other
8V calculator from the malns. £3-30 (65p)

FERRANTI ZN#14

1C radto chip with data £1-20 (25p). Also avaiiable
kit of extra parts to complete a radia £2°55 (47p)
Send sae for free leaflet

SINCLAIR PROJECT 80

Stereo 80/2 Z40/PZ5 £24- 40 (£2-40)
Stereo 80/2 240/PZ6 £26-70 (£2-67,
Stereo 80/2 Z60/PZ8 £28-66 (£287,

Decoder £f’ -46 (89p). Trans for P28 £3-75 (70p).
Tuner £11-43 (£1-42). Stereo 80 £11-43 (£1-42),
Project 805 £29-95 (£3). Project 8055Q £33-95
}5:3 30) Project 80 SQ Quad Decoder £15'9%

SINCLAIR
SUPER IC12
6 Watt IC power
nmg and preamp.
h 44 page
booklet and
printed circuit
£1-80 (43p)

TELEVISION
CAMERA
KITS

Complete kits are availabie for both

includes a comprehensive construc-
tion manual, and a completely FREE
technical back up service to ensure
your success. VHF and UHF Modulator
kits also available to allow "standard
domestic T.V. to be used as monitor.

All parts available separately, including

and focus/scan coil assemblies. Ready
built cameras also available, Complete
kits available for P.W. tele-tennis
game. Send 5 x 7 S.AE. for full
details, or come along for a demon-
stration and a chat with our technical
staff.

CROFTON ELECTRONICS
124 Coine Road, Twickenham,
Middiesex, TW2 6QS
Tele: 01-898 1569

Telex 934642 e A
Cadanac LDN T

“Mullard" and "P.E.” design. Each kit |

a wide range of lenses, vidicon tubes’

DELUXE KIT FOR THE IC12

Includes all parts for the printed clrcult and
voluma, bass and treble controls needed to
0 (31p). Stereo
model with balance control £3 90 (49p)

1C12 POWER KIT

Supplies 28V 0-5 Amps £3:07 (62n)

PREAMP KITS FOR THE IC12

Type 1 for maanstlc pickups, mics and tuners
Mono model 0 (30p). Stereo model E!

(36p). Type stal
Mono 80p (23p) Sterao £1:680 (303

SEND SAE FOR FREE LEAFLET ON KITS
I —————— T )

BATTERY ELIMINATOR
BARGAINS
The most versatile
battery eliminator ever
oﬁered Switched output
o 3, 41, 6, 7}.9-nd12V

at 500 mA' £3-90 (30p),

Other allmlnato‘rs atocked:—
250mA =3 way awltched model
glving 6, 71 ai
9V £2°50 (ﬂSD)

SOmA;~ HV 52 <40 (40p). 6V £2-40 (40p). 8V

T4 cass tte pe £2°80
(5Dp). 6oubl 43V + 3 £¥ 95 (50p)
(50p).

V £2°95 (50p). 9V + 8V 52
S00mA ;- Heavy duty deluxe models 6V £3 30
{65p). 74V £3-30 (65p) 9V £3-30 {65p)

S.DECS AND T-DECS
$-DeC £1:98 (36p)
T-DeC £3-63 (529)
p-DeC A £3-99 (56

p-DeC B £6-99 (86p)
I1C carriers;—

18 dil: plain l1p 18p
wlth gocket £1: 77

SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown In brackets after the
price to cover the cost of post and new VAT.
Officlal credit orders from schools etc, welcome.
No VAT charged on overseas orders.

10 TO5: piain 78p (18p) With socket £1-88 (27p)
T et T
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BETTER GET ‘SET’

FAMO US NO 19 SET TRANS/RECEIVER

= TR50/5) 2-8 MHZ in 2

. bands. 1l valve. 807 PA

) Power reqs I12VLT 275-

% 1 YHT REC 500VTM. Rebuilt
="

£12:50, Carr. £1°50.

Complete staton 12 VDC PSU. Mic. Cables
£23-50, Carr. £3-00.

POWER UNIT RECTIFIER No. 19
(Heavy Duty)

Mains |00/250V
AC Tapped in-
put 12 or 24vdc
6/7 amps output.
Excellent for
driving No. 19
and other equip-

ment, also battery charger. Size 19" x 6 x 7.
Only £8 50. Carr £1 50.

TET6/CT52

A superb Miniature Oscil-

loscope £25, Carr. £2-50.
Mains operation.

REI02 42/MAST

12-3" 6” x 2” sections WIRE
GUYS STRAINERS in carry
holdall £23-50 Carr. £3-50.
AERIAL RODS

3’ x }” screwed M & F
ends 10 £2 25. Post 75p,
25 £5, Carr £1 00, s
AEIOI Telescopic mast 20p
antenna £3-75. Carr. £1-25
List 25p refundable with
purchase.

XTAL CALIBRATOR

o.
4+ I0MHZ Harmomcs 30 MHZ
£3-50 Post S
No. 62 RC/TM 1.5.10MHz £15 Carr, £2.
Add VAT 8% Prices and Carriage

Surplus ElectronicTrading

P.0 BQX No. |9, HITCHIN, HERTS. 5G4 8TN

Wire Wound Resistors. Our selec-
tion of mixed. values. 30 for £1-50.
100 for £4-00.

Audio Amplifier Module. . Mullard
LP1173, output power, nominal 10 watt,
supply voltage +24. volt with data and
circuit, £2-50.

Ferguson Stereogram chassis
Model 3357, &ll transistor, medium long,
VHF/FM. 3 'watts per channel'S/M. with
connection data, less tuning scale, £20.

-Post paid.

Crystals HC6U ;. 52-03333 MHz:
53-02500: 52- 01667 51-56667: 51-58330:
E 1 12-895-8: 12:891°6:
12:700-0: 9- 456 25:-9-455-55: 9-533-3
9-531-94: 9-530:55: 9-090-62: 9°087
50p each.
Electrolytics. 32/32/32/uF 325v. 2"X
117 35p: 80uF 150vt 13" x 1 20p;.
2000xF 30v, 24" x1” 25p: 2000uF- 35v
37x1” 30p: A70zF .100v 3”x11” 25p:
2000/2000uF 25v 2” x-11” 35p: T00uF

"200v 31" x 13":30p: 16/16uF 275v 137 x 17

20p:- 40/40/20uF 275v 3" x 1”7 20p:
4500/900/9001AF 30v 23”7 x 1%” 50p:
2500uF 40vt 21" % 14” 40p: 4000uF 18v
27 x 1”7 20p: 4701:F 25v 11" x 1” 15p:
4,000F 25v 3”7 x 11" dpp.

Matched pair of bookshelf speakers.
Teak finish, size 12”x8"x.5". 8x5 8
ohms ceramic, 5 watts RMS. Complete
with din feads. £11-00 pair.

Thorn TV IF chassis, 950 series
(less valves), £1-75.

UHF 625 transistor push button tuner
(NSF Telefunken) as used on Decca
MS2400. Brand new and boxed, £3-25.
Light Dependent Resistors (RCA
$q3536) 30p each, 4 for £1-00.

P-C Boards (not computer panels)
1 off 6 transistor single wave band.
1.0ff 4 transistor audio. 1 off 3 transistor
£1-60, three boards.

Repanco Transformers AF1, AF2,
TT45, 46, 47, 49, 53, 56. 20p each.

L/M, M/W, VHF Tuner 5 transistor -
in kit form, complete with fufl assembly
instructions. 9vt supply, positive earth.
O/put 100mw. Built-in- AM. aerial.
88-1C8 Mcs. £5-75.

Stereo Dscoder using- MC1310 Fully
assembled, can be used with our
tuner kit. With data, £4-25.

Mains Droppers, 10 mixed values,
£1-00.

Edgewise - Level meters, 200uA,
size 3” overall. 50p.

Chrome Plastic knobs, 3 types,
4 off each with spring clip, £1-25,
Aluminium Chassis, 74”"X531"X24"
TOp: 10"X 747X 24" 85p. 117X 74" X 23"
95p.

BSR P128, similar to HT70 single play,
with heavy die cast turntable, less
cartridge, £11-00. ]
Circuit Diagram supplied with VHF
tuner £3-25. ) ]
Ferguson Stereogram Chassis. MW/

~LW/VHF with tuning scale (545 watis

sine wave) 15 ohms £28-50. Post paid
15 ASSORTED SWITCHES. £2.00.
50—3 way to 7 way TAG STRIPS,
£1.25. ALMA REED RELAY TYPE
DRH. 3 VOLTS. 55p.

~“REPANCO & DENCO COILS. NEW/

BOXED OUR SELECTION-—-5 FOR
£1,25
Goods not despatched outside UK

15p Handling charge on orders under £1-00,
Please add 10% for post and packing on all

|ten+s except gram thassis. All items include

SURPLECTRONICS |

216 LEAGRAVE ROAD,
LUTON, LU3 {jD, BEDS.




EXPERIMENTAL WORKSHOP-—continuyed from page 154

R4
100
+—AN—1 ~O+4-5v .
R2 '
18k g R3 RS R7
- 22k 8k S
Fig. 110: An audio tone is
generated by multivibrator
Tr2i3, modulating the carrier
produced by oscillator Trf.
iz
c1 A
150pF
QO OV

place the radio close to the ferrite rod-of our oscil-
lator. Tune in a broadcast station on the radio and
then adjust Cl1 of our oscillator. At one setting you
should hear a very loud whistle changing in pitch as
you adjust C1. This is heterodyning or beating of the
signal we are generating and the signal coming in
from the distant station.

Try different positions on the tuning scale of the
radio and you should be able to check the range of
frequencies our oscillator generates. It is easiest to
beat this signal against incoming signals otherwise
you will hear no noise from the loudspeaker when in
tune, apart, perhaps, from a slight reduction in back-
ground hiss as the AGC circuits of the radio come
into operation.

If the level of positive feedback is too great Trl
might be driven into saturation and instead of getting
a pure sinewave signal we will get a clipped signal.
This clipping introduces high order harmonics and
you might find in the case of excessive feedback,
spurious signals occurring all over the tuning range
of the radio. You can increase the level of feedback
by increasing the value of C2 and vice versa. With
too little feedback the circuit will, of course, not
oscillate. Ideally the value for C2 should be selected
to enable the circunit to just oscillate. Try altering
the number of turns for L1. Reducing the turns
makes the circuit operate at higher frequencies,

Fig. 111 Layout of components used in Fig. 110.

shorter wavelengths, because we are reducing its in-
ductance, and vice versa.

The circuit we have just. made produces what is
called an RF carrier signal. It is a pure, constant
amplitude sinewave and, as such, carries no intellig-
ible information. However, in the case of broadcast-
ing we need just such a signal but need to impress
audio information upon it so that we can get an
intelligible signal from the loudspeaker of our radio.
The simplest way of doing this is by a process known
as amplitude modulation, AM. This entails altering
the level of signal our oscillator produces in propor-
tion to the amplitude of audio signal we wish to
transmit.

Fig. 110 shows a simple modification that allows
us to modulate our carrier signal with a square wave
produced by the multivibrator, Tr2 and Tr3. Resistors
R3 and R4 form the collector load for Tr2 and we
use the junction of these two components to provide
the power rail voltage to our RF oscillator. As the
waveform at the collector of Tr2 rises and falls so
does the voltage driving the oscillator and the ampli-

. tude of the resulting carrier will be amplitude

modulated at the frequency of the multivibrator. A
clear tone should be detectable over the medium
wave range of the radio as Cl is adjusted. Such a
circuit can form the basis of a test signal generator.
The layout is shown in Fig. 111.

Next month: Simple radio receiver circuits.

+4-5V
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DIRECT CONVERSION RECEIVER—contd from page 118

IN USE

When receiving SSB signals, accurate tuning is

absolutely necessary, since small errors will influence
the quality of the signal. No resolution of speech is
possible if the oscillator is on the wrong side of
the signal. This will soon become apparent in use.

For CW reception, the oscillator may be either
side the signal, as is found to give best reception.
Tuning slightly either way will change the pitch or
audio tone.

The receiver is not intended for conventional AM
reception as AM signals produce a continuous hetero-
dyne except when tuning of the oscillator agrees
exactly with the carrier frequency.

The output stage is suitable for headphones of
medium or high impedance type with a resistance of
about 100Q to 1-5kQ. Battery current is about TmA
with 1-5kQ phones and 20mA with 100Q phones, the
latter providing greater volume. )

MODIFICATIONS

Other audio amplifiers could be used, omitting
Tr2 and Tr3. An example is the Sinclair IC-2, which
can be connected as in Fig. 5.

C7 and VR1 are already present. The additional

resistor and capacitor are a high frequency filter,
to help produce a frequency response more suitable
for the purpose. The amplifier is operated from its
own 9V battery and a 3 to 15Q speaker can be iised.
When using this or other Class B amplifiers it is
essential to prevent frequency modulation of Tr4
at syllabic rate from a common battery supply. The
simplest method is to use separate batteries, as
mentioned. The alternative is a decoupled and regu-
lated supply for Trl and Tr4. The amplifier in Fig. 1
gives excellent headphone volume with many signals,
but it is not really intended for a loudspeaker.

BANDPASS INPUT

If a resonant aerial or tuning unit is not available,
the coil and capacitor in Fig. 6 may be added near
the receiver aerial socket.

VC3 can be 100pF or larger, if one 0011 is to cover
both bands. The tuned winding resembling 1.1 or L2
in the receiver. For the aerial coupling winding, use
about one-third as many turns as the tuned winding.
TC1 is almost fully opened providing top-capacitance
coupling between the tuned circuits. Dy

nelevision

from JULY issue onwards

bigger pages—more pages

more of your favourite subjects

Look-for it—in June
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IN THE jUNE ISSUE

THYRISTOR TESTER
Thyristors are now commonly used in solid-state
receiver stabilised power supplies. Unfortunately

they are inclined to be troublesome. Other
applications are in the line output stage of many
imported colour receivers and as over-voltage
protection crowbar trips. So there is increasing
need to be able to test them. Simple checks are
not reliable: the only satisfactory method of
testing involves the use of high voltages and
currents. This is the basis of Alan Willcox’s useful
tester, which complements his recent transistor
tester.

FAULT-FINDING: GEC SERIES 1 AND 2
dohn Law's_latest fault-finding guide deals. with
the timebase sectlons of the GEC Series 1 and 2
chassis.

RANK'S REMOTE CONTROL SYSTEM
Channel changing techniques have altered a
great deal in recent times. The latest approach is
to use touch tuning in conjunction with a varicap
tuner unit, with an integrated circuit to switch
between the tuning potentiometers. This arrange-
ment lends itself readily to remote control and
Rank have exploited the possibilities to produce
an ingenious low-cost cordless remote control
system which is a standard feature of the latest
range of Bush colour receivers. A detailed descrip-
tion of the system will be given.

APOLLO—continued from page 139
AT Main tuning capacitor
Aerial RF

AH AH

Oscillator

Sweep
voltage in

A 4

\\§

Oscilioscope

ol

From set .
detector Trigger
MVAMT diode 53 el
. D%, )

Fig. 2.7: Using this set-up one may obtain a visible display o signals
present within the swept part of the band.

- If in any doubt about one’s proficiency to under-
take such a meodification to an existing set, take
great care to become accustomed to using the vari-
caps, and the techniques necessary to avoid damag-
ing them through over-voltage when coupling to an
existing circuit.
NEXT MONTH: A VARICAP AM/FM STEREO
TUNER



“ALL MAIL ORDER BY

All mail order and enquiries to 270 Acton Lane, chiswidk, London W4 5DG

G.T.ELEGTRONICS

V.A.T.
Unless otherwise stated alt
prices are EXCLUSIVE of V.A.T.
Please add 8% to all orders.
Carriage: orders under £10 plus
minimum 33p. Qver £10 post free.

Tel: 01-994 6275

RETURN.G.0.D.SERVIGE
ACI07  35p | BCY32 95p [ MMITI2  60p
ACi25  25p | BCY34 60p | MPF102  45p
AC126 - 25p [ BCY38 655 | MP
AC127  27p | BCY3 % | (@aNsasTy 35p
AC128 p : BCYS5 £1-50 | MPF104
ACIT6  25p "BCY70  22p | (2N5458) a5p
AC188 30p BCYl 22p | MPF105
ACYi7 25p BCY72 22p | (2N5458) 40p
ACY18  30p BDIA 5p | 0A47 10p
ACYI 350 iBDIM | SAN 1o
p 5D | OAT9 0,
ACY2  30p | BDI31  40p | OASY 4
ADi140  60p ( BD132  50p | OAg0 10p
AD142  50p | BDI53  75p | QA9 10p
AD14S  60p | BD156 5p | OA200 10p
AD161  4dp | BpDY11 £1-40 | OA202  10p
AD162  44p | BDY17 £1-60 | OA210  35p
AF114 P [ BDY19 £1-96 | OA211  35p
AF115 25p DY20 £1:40 | OC16 90p
Aie 2o ienw “we| G20 G
P BF194 14p | OC22  55p
AFt18 80P | prigs  15p | OC26 65
P
ASZH %00l Bri%s  15p°| OC2s
I ;o @
p p
B ey N oM e
P P
BA1S6 150 | gryas  30p | OC45 p
BC107 12
BG1o8  12p | BFX85  30p | OC70  15p
BC103  14p | BFX8s  30p | OCIM 12p
BC113  15p | BFX88 p(OC72  20p
BCH15  15p | BEY10 35p | OC75  25p
BC116  16p | BFY44  50p | OC76 25
BOM7 FY50 25p | OC77 40p
BG118  12p | BEYS ocs1 2%
BC147  ip | BFY52 25p | OC83  25p
BCl46  11p | BFYS3  25p | OCB4 B
BCl49 12p | BFYS0  65p ) OC130  30p
BC153  15p | BSWE3 65p | OC170  25p
BC157 14p |BSwes 80p | OCIT1 0o
BC158  15p | BY127  20p gc% L4
BCI6o  15p | BYie4  €5p | OCZ01  S0p
BC182  12p | IS100 15p | DIES0A ‘59
BC183  12p | IS103 150 | [in30 53R
BC1s4  p | MJado  Sop | oS0, 2P
BCiss  25p | Mddsi  esp | TIESIA S0
BC212  14p | MJ2801 £1-25 3 P
BC212L 1sp m%sa% ;:15-095 .}:};ﬁﬁ :}28
13 1dp p
BC214  14p | MJE370  75p | TIP35A £3-20
BC301 p | MJE371  90p | TIP36A £3-50
BC302  25p | MJE520 65p | TIPH1A  70p
BC303  40p | MJ2055 £1-20 | TIPA2A  85p
Y30  40p | MJE3055 75p | TIP29B  s4p
BCY31 55p | MM1613  45p | TIP30B  60p

QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+20%

DIGITAL INTEGRATED GIRGUITS

18p N7427 42
50p

s~74o1 18p | SN7428 SN7472  30p
SN7402  20p | SN7430 mp SN7473  #0p
SN7403 20p | SN7432 42p | SN7474  40p
SN7404 20p | SN7433 70p | SN7475  55p
SN7405 20p | SN7437 50p | SN7476  #5p
SN7406  30p | SN7438  50p | SN7480 30p
SN7407 30p | SN7440  20p | SN7481 £1-25
SN7408 p | SN7441AN SN7482 D
SN7200 75p | SN7483 £1-00
gNTII3 a0 SNraz  T5p | SNst  %op
SNIS  1%p | SN7443 £1-00 | SNT486 45
P | SN7445 £1-70 7490
SN2 22p | SN7445 £2-00 | SNTA91AN
SN7413  40p | SN7447 £1-50 £1:00
SN7416  30p | SN7448 £1-75 | SN7492  15p
SN7417  30p | SN7450  20p | SN7493  75p
SN7420 P | SN7451 20p | SN7494 80p
7422 38p | SN4753 20p | SN7495 80p
SN7423 38p | SN7454 20p | SN7496 £1- o
SN7425 38p | SN7460 20p | SN7497 £2-25

TiP31B  65p
TIP32B  77p
TIP33B £1-06
TIP34B £1-62
TIP35B £2-71
TIP36B £3-50
TIP41B  78p
TiP428  95p
iP29C  63p
TIP30C  72p
FP31C  80p
TiP32C £1-00
TIP33C £5-20
TIP34C £1-80
TIP35C £3-00
TiP3gC £3-74
TIPHAC S0p
TIP42C £1-00
TiSs0 40p
ZTX107  13p
TX 150
ZTX500 16p
ZTX51 20
ZTX 50p
ZTX531  30p
ZTX550 25p
INE59 8p
IN914 8
IN816 tp
IN4001 8p
iN4002 p
IN4003 9
IN4004 10p
IN4QOS  12p
N4006  14p
IN4007 16p
IN4148 7
2N696 25p
2N697 p
2N698 25p
06 12p
2N606A  15p
2N708 15p
2N930 p
2N1132  25p
N1302  t6p
2N1303  16p
2N1304  25p
2N1305  25p
N1306  25p
2N1307
2N1308  25p
2N1309
2N1613  25p
aNITH  25p
2N2147  70p
2N2160  65p
2N2217 25
SN74100£2-00
SN74104 £1-45
SN £1-

N74119£1-90
N74121 85p
N74122£1-35
N74123£2-00

N74161 £1-60
SN74162 £1-60
SN74163£3-40
SN74164£2:75

9N2218  25p 8.C.R.s TRIACS
2N2219  25p § CRS1/05 40p | TXL228B 8A 400V
2N2222  20p | CRS1/10 - S6p 85p
2N2322A 25p § CRS1/20 60p | SC40D £1-40
2N2206  70p | CRS1/40 65p | SC40E £1-85
2N2477  30p 1/60 90p | SC45D £1-70
2N2640  50p § CRS3/10 62p | SC45E £2-10
2N2846 £1-50 § CRS3/20 $2p | SC50D £2-42
2N2904 ~ 25p § CRS3/40 90p | SCE0E £2
2N2906 p § CRS7/400 g DIAC 25p
2Nsoss  13b | CRoloie  Sen
]
N353 25p | CRSigjec e1-6o) LINEARI.Css
2N3084 1068 a5p | LM309K 5V, 1A,
:,'gggg s0p cgs%ﬁgo ;,gp Voltage Regé .
P
2N3525  95p || TiC4s 355 '-M723C 2:371v.
2N3843  30p § 2Naddd £1-90 mA
i L] e
p
N304 12p BRIDGE MECsn% 25°"‘W
2N30s 120§ RECTIFIERS | 4noi0 . TSP
gﬁagw 2p § wo214 200v 38p udio . £1-50
Ng708 123 BY164 1-4A 2005\/7p 709C Op Amp
NS 128 R MDAS22 6A 0 | 1436 G Ao ot
2NaT2 £2.06 | 10OV b chl oLy e
s 250 | ZENERDIODES | D.l.L. 5p
P | B2Y88 Series M Dual op
2N3320  55p o
oN336  E5p 400mW e
3:3V-33V, 5% 11p ZN414 Radio I.C .
g“gggg 2p 1-5W range 25p £1-25
P 3 10W range  45p | TAD100 Radio |.C.
2N4es8  12p inc. Fiiter 1£-96
2N4059  12p CA3014 £1-55
4060  12p Casat I
2N4061  12p f TIL209 38p | Cazgn £1-20
2N4126  17p | HP5082 CA3035 £1-00
2N4286  15p | MA2082R 20p | éaz0as o5
2Na287  15p CAdz €238
2Na288  15p LO.R. CA3075  £1-60
2N4283  15p || orpP12 60p | CA3090 -85
et o | e e
2Nda11 359 ] NESSS Timer sop | MC1310P - £2-80
2N4903 £1-10 | TO3 VOLTAGE REGULATORS
2N5069 £1-10 | L005 5V 650mA
2N5191  96p § L036 12V 600mA
2N5194 £1-90 | L037 15V 450mA £1-60 ea.
sgo 50p
prei) g,‘: VEROBOARD
1 0-15
40669  80p
s08713  Top | 24x32 p 23p
D5151  £1-00 s 3p 35
Microwave 3% x3} 5p 35p
LD H et o
5 .
i gy of
5 . =
T 2.9 1 PININs. TOOL 2 2p
74167 £4.25 | SP.F. CUTTER 52p 52p
74170 £4-10 § 100 PINS SS 0p 30p
74174 £2-66 § 100 PINS DS 30p 20p
:?,mg g;gz 500 PINS SS £1:55 £1-55
NTiTTT 160 500 PINS DS £1'55 £1'55
74180 £1-55
74181 EE-S Ai.so STOCKED
N74182£2-00 it Mullard
74184 £2- & Sprague, Lorlin. etc. Polyester. Poly-
SN74185A styrene, Silver Mica Capacitors, etc,
43 I Resistors $W-10Watt. Potentiometers;
N74190£1-95 || carbon, wirewound, Preset, Rectilinear
N74191 £1-85 § multiturn, Antex Soldering  Irons.
N74192£2-00 § switches, rotary, slide, toggle, etc.
N74193£2-00 R Cabie, veroboard.
TR
‘35 § POTENTIOMETERS
smﬂ;gg Linear or Log Single Double
74198 £3-00 | Rotary Pots 11p 45p

SN
SN74199 £2-60

Rotary Switched 25p —

* % SPECIAL OFFERS *x %

9-WAY FULLY STABILISED SBATTERY CHARGERS.

MULTICORE CABLE. 25-way, individually

screened,

14/0076. £1-00 per yard+V.A.T. Posiage by weight.

IMHOFF 13” RACKING CABINETS. 1
13” deep. Brand new. £10-00 each+V.A.

* high, 22" wide,
. Carriage £1-00.

SIEMENS CONTACTORS. Over 1,000 in stock. Al types.

Phone or write for details.

247 L, 74” H. 7" D. Price £14-08 each. Carriage £1-00+

V.A.T.

% SPECIAL OFFERS %%

MINIATURE MAINS TRANSFORMER.
PRI 240V. SEC, 12V, 100MA Manuf.: Hinchley
Size: 36 x 45 x 40mm. F.C. 53mm.

Price 1-65p. 100-60p ea. 1,000-50p ea. 10,000~
4%p ea.

3 CORE PVC INSULATED MAINS
CABLE. GREY ML6650, 3x7/0-2mm. Price
100m-£4-50. 1000m-£35. 10,000m-£330.

9:47mid. SOV MYLAR FILM CAPACITOR.
Size 1”7 x 0-35” x 0-65” P.C. Mount. Price
100-4p ea. 1000—3p ea

240V. A.C. SOLENOID. Reversible opera-~
tion; twin coil. Size approx. 22 x 1% x 13in.
Ps

30 unmarked OC71 transistors £1-00
25 Unmarked 250mW Zener diodes, 4-7V,
51V, 6:2V, 7:5V, 9:1V, 10V, Measured and
tested 100
Please state voitage required,

50 GE Diode OAA47 equivalent, £1-00

TRANSFORMER: DOUGLAS PRI 0, 115,
200, 220, 240 SEC. 25-0-25-0-6V, 2: A, £4-50
+ 50p p.p.

TRANSFORMER

PRI, 0, 115, 160, 205, 225, 245. SEC. 35-0-35,
1:2A £4:50 + Sﬂp P.p.

MULLARD TUBULAR CERAMIC UHF
TRIMMERS (PROFESSIONAI.)

Type 092  0-8-2-2 .
801 0-8-2- 2p Price 10p ea.
991 051
QUANTITY DISCOUNTS PLEASE TELE-
1000pF Feedthrough capacitor 5p ea.
Miniature tuhular P.C. trimmers
§-30 10p ea.
4p clo Varley 700Q relay 50p ea.

METAL BOXES

ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WIiTH BASE & P.K. SCREWS

AB7 2%" Long 53” Wide 1&" High 55p
ABS 4" 117 55p
AB9 5" 23" 1-;" 55p
AB10 & 54" 1 55p
ABH 4 24 27 85p
AB12 3” 2” 1 S0p
AB13 6” 4 27 p
AB14 7 5” 24" 90p
AB15 8” 6” 3” £1-16
AB16 10” b 3” £1.32
AB17 107 4L 3” £1-10
AB18 127 5” 3 £1.32
AB19 12” 8” 3" £1-30

ALUMINIUM BOXES WITH SLOPING

TOP PANEL—IDEAL FOR PRE-AMPS,

ETC., USING SLIDER CONTROLS

AB20 8” Long 9” Wide 34" High at back £2-20
2" High at front 6” Slope to front
With P.K. Screws

AB21 As above but 15” long £2-20

AB22 As above but 12”7 iong £2-60

20 CORE CABLE + SCREEN, SIZE 14/0076
60p + VAT per yard Phone for postage rate

LARGE SELECTION OF MOVING IRON
METERS IN STOCK
From 5A-300 Amp. Send for list.

TEAK VENEERED SPEAKER CABINET

8-WAY BATTERY CHARGER. Type CC 999. Charges
up to 8 of the above battery cassettes, Price £14-00+-VA.T.

Suitable for 8” + Tweeter. Approx. size
8" x12"” x 6",
Price £5-50 + 70p P. & P. each.

METAL OXIDE RESISTORS TR4/5/6 In stock. All
values. 1-off price 3p each. Discount on quantity.

10 TURN TRIMPOTS by Bourns, Mec, Painton, etc. All

values in stock. 50p each. Discount on quantity.

12-WAY BATTERY CHARGER. Type CC 939. Charges

up to 12 0f 13-4V DEAC batterl

TEAK VENEERED SPEAKER CABINET
for 12” + Tweeter. Approx. size

d battery diti

check. Price £25:-00+VA.T,

15” x 18”7 x 9”.

Price £9-00 + £1-00 P. & P. each.

We are open from 9.30 a.m.-——6.00 p.m. Monday-Saturday.
We have the largest retail selection of components avallable. Phone or write if you are in difficulties obtaining

a particular comiponent.

C.0.D. service welcome. All mail order by return. Official orders welcome to Government establishments,

Education Authorities, etc.

01-994-6275
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ALL OUR PRICES INCLUDE V.A.T.
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BSR HI-FI AUTOCHANGER

STEREO AND MONO
Plays 12”7, 10”7 or 7" ucord.!
Auto or Manual,

quality unit backed by BSB
teliability with 12 months’
guarsntee, AT 200/250v.

Sixe 184 x 11iin.

Above motor board 81in.
Below motor board 2}in,

With STEREQ/MONO CARTRIDGE

PORTABLE PLAYER CABINET

Modern design. Size 167 x 157 x 7" rexine £4.50
covered, Large front grille. Hinged Lid. Chrome

fittings. Motor board cut for Garrard deck, Post 46p.
Fow only, in red and black.

SOLID MAHOGANY PLINTH

Wlth P.V.C. Cover. cut out for most
" S £6-50

B.S.R. o
Size lﬁ:} x 14% x 7hn
Post 45p
SINGLE PLAYER (fc)
Heavy duty 4-speed mofor with -

separate Dpick-up arm Bited (Y 1

LP[78 turn
oonlmaﬂble Caricidge. £4-95 Post 450

£7-95 Post 451).

BSR JUNIOR

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Idea! for Mike, Tape P.U., Guitar, etc. Can be used with

Battery-9-12v. or H.T. line 200-300V. D.C. operation. Size

12” x 13” x 2”. Response 25 c.p.s. to 25 Ko/z, 26 db gain.

For use with valve or transistor equipment. £| .25 Post

Fall instructions supplied. Details 8.A.E. 20p

E.M.L. 131 x 8 in.
SPEAKER SALE !

With twin tweeum £ 4. 50

And crosgover,
15 ohm. As illustrated.  Post 850

NEW TUBULAR ELECTROLYTICS CAN TYPES

2/850V  14p | 250/25V 14p | 16-+16-+16/276v45p
4/850V  14p | 500/25V 20p | 50-+50/300V  50p
8/350V 18p | 100-+100/275v65p 32+ 82/450V 80p
16/350v  98p | 150+200/275v70p |, 0 ol e e
82/500V  5gp | 8+8/460y  ogp 100+ /850V858
25/25V  10p | 8-+16/450V  25p 82+82+82 850 85p
/507 10p | 16-+18/450V 40p {900MFD/35 95p
100/25V  10p | 32--82/350V 40p [4700/63V #5p

Low VOLTAGE ELECTROLY'TICS.
, 25, 50, 6! 150 470, 500, 680, 1500, 2209, 3300, mid

!ll 6 volt Op

22, 25, 68, 100 150 200. 220, 330, 470, 680, 1000, 1500,
220 mid all 10 volt 10p

220 33 1000, 4700, mld all 4v. 10D ea.

1,84, 5. 8, 16, 25, so, 50, 1oo SDOmB‘ 15V 10p.
500 1% 151! H 20p ;

1000mF 12V 20P H 25V 85p ; 5OV 471) 100V 70p.
2000mF 8V 25p ; 25V 42p ; 50V §7p; 4700/88V 95p.
2500mF 50V 8217 : 8000mF 25V 47p ; 50V 65p.

5000mF 6V 25p ; 12V 42p 25V 76p ; 85V 8511 50V 95p.
500V-0-001_to 0-05 4p; 0.1 10p; 0-25 12p; O -47 25p.
CERAMIC 1pF to 0 OlmF 4p. Bilver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 7p; 0-5 18p; 1mF or 2mF 150V 15p.
MICRO SWITCH single_ pole changeover 20p
MIORO SWITCH sub min g

TWIN GANG. “0-0” 208pF +176pF, £1-10,
Slow motion drive 385pF +865pF with 25pF -25pF, 50p;
500DF standard twin gang 75p. 120 PF twin gang 50D.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with aufo stop, stereo/compat. cartridge. Base-
plate, Size 11in x 8iin. Turntable. Size 7in diameter. A/C
mains, 220/250V motor has a separate winding 14 volt to

Power a small amplifier.
8 speeds plays all size £6 05 0 Post
records 46p

COMPLETE STEREO, SYSTEM

Two full size loudspeakers 133 x 10 x 8%in. Player
unit clips to loudspeakers making it exiremely compact.
Overx 18% 0 walts per

. Bargain Price
Attractive
Teak finish £25
‘Weight 18iba. 85p carriage

SPECIAL OFFER!
SMITH’S (LOCKWORK
15 AMP TIME SWITCH
0-60 MINUTES

Single pole two-way Surface mounting
fixing screws. Will replace existing
wall switch to give light for return home,
garage, automatic anti-burglar lights etc. Variable knob
Turn on or off at full or intermediate settings
Fully insulated. Malkers last list price £4-50. Brand new and

tully gusranteed. ogp price £2°20 Post 35p.

CASSETTE RECORDER MOTOR ONLY. 68 Volt.
‘Will replace many types. Ideal for models. £1-25.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2%in sides
€ x 4in 45p; 8 x 6in 58p; 10 x 7in 65p; 12 x 8in 86p;
14 x 9in 90p; 18 x 8in 80p; 12 x 3in 50p; 16 x 10in £1,

ALUMINIUM PAKELS 18 s.w.g. 8-X 4in 12p; 8 x 8in 18p;
14 X 8in fup; 10 X 7in 24p; 12 x 5in 26p; 12 x 8in 34p;
16 x 6in 84p; 14 x 9in 40p; 12 x 12in 47p; 16 X 10in 60p,

ljinch DIAMETER WAVECHANGE SWITCHES 45p. EA.
2. ﬁ-my, or 2 p. 8-way, or 8 p. 4-way,.
1 p.1 2-way, or 4 p. 2-way, or 4 p. 8-way,

TOGGLE, SWITCHES, sp. 20p; dv. 256p; dp. dt. 80p.
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SRy BT SERATRR, T . s
wn. £2°95

watt. State 3 or 8 or

With ?rfg th‘shr cone and ceramic
magnet. 10 watt.

Basx res. 45-60 cps. 2'95
Flux 10,000 gauss,

State 3 or 8 or 15 ohm. Post 85p
Bookshelf Cabinet
Fluted wood front 16 x10x7in, Teak Veneer

GOODMANS 6%in. HI-FI WOOFER
8 ohm, 10 watt. Large ceumio magnet
Special Rubber cone surround.

Frequency response 80-12 000 £4

cps, Ideal P.A.

Hi-Fi Enclosure Systeml, atc

Suitable cabinet 12 x x 6 £4-00.

Suitable Tweater £2-0

ELAC CONE TWEETER
. The moving coil diaphragm gives s good
radiation pattern to the higher frequencies
and a smooth extension of totsl response
from 1,000 cps to 18,000 cps. Size 8§ x
8t x Sin. deep. Rating 10 watt, 3 ohm.
cronovar £1.60 9
Post 20p

£6.60

Post 455

GOODMANS e
8in. WOOFER " /a @J‘\
8 ohm 12 wait. Deep cone.

Heavy ceramic magfiet. Basa
86 c l.

AVAILABLE AT BARGAIK PRICE
10 WATT, 8 OHM. CERAMIC MAGNET.,

KEON PANEL INDICATORS. 250V AC/DC Amher, 30p
RESISTORS, § w. .}w,lw 20"/ 1p; & w. 5p. 10Q to 10M-
HIGH STABILITY. 1 w 10 ohms to 6 mez., 10p-
Ditto 5%, Preferrod vallul 0 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS. § wntt, 10 watt, 15 walit,
10 ohms to 100K, 10p each; 2w 0-5 ohm to 8-2 ohms 10p.
TAPE OSCILLATOR: COIL. Vaive type, 85p.

FERRITE ROD 8” x 3” 20p; 6 x §” 201! 8 x ¥ 10p.

MAINS TRANSFORMERS “3i.2::
40p each

250-0-250V sonm 6-8.2A £2-50.
250-0-260 80 mA.68:3v.35a.63v.1a.0r5v.2a.24:00
850-0-350 80 mA. 6-3v35a,638v,1a.0r65v, 2. £5-00
800-0-800 v. 120 mA., 6-3 v. 4 a. C.T.; 6-3 v. & a. £6-00
MINIATURE 200 v. 20mA 68v.1a. 2}x2ix2in 75p
MIDGET 220 v, 456 mA., 68y, 2a. 28 x 2} x 2n.. 200
HEATER TRANS. 63 v. 8 amps. £1-20 }amp 85p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs

34

5 amp., 6, 8, 01 16183024808040
3, 5, 8, 10, 18 o 5.0-5 v. 5 amp. $1-80, '6-0-8 v. 500 mA
D.

£2-50. 20V 8 amp. £2, 40V 3 a. £2°50, 22V O 22V 4 3, 28,
AUTO TRANSFORMERS. 115vto 230v or 280v to 115v.
150w. £4-00; 500w. £7-50; 750w. £15-00; 1000w. £18-00.
CHARGER TRANSFORMERS. Input 200/250\1
for 8 or 12v,, 1} amp. £1-50; 2 amp. £1-80: 4 amp. £8
BATTERY GHARGERS, Ready built with leadl :nd clips
4 amp. £4;5 amp. £4-50."

FULL WAVE BR!DGE CHARGER RECTIFIERS :
6 or 12v. outputs. 1} amp. 40p; & amp. 56p; 4 amp. 85p.

MAINS ISOLATING TRANSFORMER

anary 0-110-240v. Secondnry 0-240v. 8 amps. 720
Vnrnilh Fally
enclo:ed in steel case with fixing
£| 2 Carr.
85p

Famous make. (Value £19) OUR PRXUE
Suitable for outside use.
SET-OF 3 MOTORS
FOR COLLARO STUDIO
15 volt TAPE DECK £1-50 Post 50p.

VOLUME CONTROLS | 80 onm Coax B»sa.

BRITISH AERIALITE

S ome AL "°§'5°' AERAXIAL-AIR SPACED

STEREO L/S 55p. .P. 755, | 40 yil. 82; 80 yd. £3.

Bdgo 5K. 8.P. Traualsior 250 | FRINGE LOW LOSS | (), per
Idesl 625 and colour.

Wirewound controls liin. diam. 8 waits, 10 ohms io 100K
British made with long spindles }in. dia 80p ea.

DUAL CONCENTRIC POT 500k LOG -+ 500k LIN D.P.
switch. Inner spindle 8}in; outer spindle 2%in. 75p.

\
=Y/

g.i;gx ban nnlt Ior £3 75 L

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. 81-25; 8%in. £1-50;
8 x 8in. £1-60; 8in. £1-75; 10 x Bin. £1-90; 10in. 22-00.
SPECIAL OFFER LOUDSPEAKERS! All Brand New.
8 ohm, 2}in; 2%in; 8iin; 5in. 8 ohm, 2}in; 2%in; 5in x 8in;
5in. 15 ohm, &in, bin; 6x4in; Sinxaln 7 x 4in; 8x 5in.
25 ohm, Z}m, 8in; 8in; 5 x 8in; Sin. 85 obm; 8in: Sin.
80 obhm, 24in; 2%in. ’120 ohm 8in.

EACH,

LOUDSPEAKER VOLUME CONTROL 15 obm 10 wait
with lin long threaded bush for wood Panel mounting 65D,

RICHARD ALLAN TWIN CONE LOUDSPHAKERS. 8in.
diameter 4W £2-50, 10in. diameter 5W £2-95; Post 806p.
12in, diameter, 6W, £8 50; 8 or 8 or 1§ ohm modell.

SPEAKER COVERING MATERIALS. Samples Large S.A.B.
Horn Twestera 8.16Kc/s. 10W 8 ohm or 16 ohm £2-60.
De Luxe Horn Tweeters 2-18 Ke/s, 15W, 8 ohm £4-00.
TWO-WAY 8,000 ¢.p.s.CROSS OVERS 3, 8 or 15 ohm £1-60.
3-WAY GBOSSOVEB 850 cps and 8000 cps (25 watt) £1-96.

GOODMANS CONE TWEETER

18,000 ops. 25 watits. 8 ohm. Price £3 . 30.

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v d.c. operation over 250 hrs. continuous on SP2 baitery.
fully adjusiable swing and speed. Ideal displays teaching
sleciro magnetism or for metronome; strobe eto. 95p, Post 20p
R.C.S. VALVE AMPLIFIEP

2 8tage Triode Pentode valve, 3 waits 3 obm output. Volume
onjoft and tone conirois AC mains. Complete and tested..
With Loudspeaker. 50 Post 35p.

WEYRAD COILS

P50/1AC-60p. ] RA2W 85p. | Twin Gang
P50/20C-40p. OPT1  65p. \Printed Glrcnit 859
P50/8CC-40p. LFDT4. 65p.

COAXIAL PLUG 10p. PANEL SOCEETS 10p. LINE 18p
OU’ILE’! BOXES, SURFACE MOUNTING 25p.

ALANCED TWIN RIBBON FEEDER 800 chms, 7p yd.
JAOK SOCKET Std. open~-circuit 15p, closed circuit 28p;
Chrome Lead Socket 45p. Phono Plugs 10p, Phone Sockot 8p
JACK PLUGS Std. Chrome 20p; 8-5mm Chrome 15p. D!

SOCEETS Chassis 8-pin 10p; b-pin 10p. DIN SOCKETS
Lead 8-pin 18p; 5-pin 16p, DIN PLUGS 8-pin 18p; 5-pin 259,
VALVE HOLDERS 5p; CERAMIC 10p; CANS bp.

FM/VHF AERIAL FEEDER CABLE
800 ohm suitable for stereo 7p per yard.

BRITISH FM/VHF TUNING HEART
88 to 108 Mc/s British made. 2 Tran-

mt;)rlm ready lllignedgrfq\nrel 10.7 Our Price
Mc/s omp] with tuning gang.

Connections supplied but some .
technical experience required. £3 95
SUITABLE LF. STRIP £4-95. Post 20p.

ALL PRICES INCLUDE VAT  MINIMUM POST AND PACKING 30p.

CALLERS WELCOME

RADIO COMPONENT

Hlustrated Brochure, Radioc Books & Component Lists i0p.

Written guarantee.
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WOOFER AND - BAKER HI-FI SPEA
E.M. l oTWEETER KIT BAKER MAJOR 12 £3'5° HIGH QUALITY — BRITISH EEI:I}ES

(Auihble separately. ost 40p
£5-75 Gontaes s R wm'mm REGENT
together with -BAKER

Post 45 51 90).
[ 4 fine example of 2 Woofer
10 x 6}in, with a massive Ceramic h:’%g? "l!l‘lli‘;“'hlll'l,mb'l)!t 12in. 15 watts
0 sauss and s fotal fiux] Az inexpensive ynit for the

Magnet. 44oz. Gauss 13,000 lines.
nm_ Cone centrs 1o 45,000 Maywells. Bass beginner in high ﬂdellty and
rmmnee 40 c/s Rated 20] Sor gemeral purposcs. May be

Alumini improve
middle and top response. Also the E.M.I.

ter 81in. square has s special 1 watis, NOTE: 8 or 8 orf] uted to improve any Radio,
lllsm:' paper .tme“n:dmm m 1 15 okms must bs stated. Amaaer, HicFi or Television
fuil instructions supplied. Bags Resonarni - 450ps
Impedance Stan: 8 ohms I!oduh kit, 80-17,000 s ’Denlm 12, OOOglu’ll

18 watts
Taetul Responss 25 :g 18,000 cps

with tweeter, erossover. m
3 s sponse  45-13,000¢]
2nd instractions. £10.95 3 or ; o, 15 ohm modall."
lm Rmmco cpe £10.50
CLOSURE 20 x 13 x 8in. X

UTTABLE Ploase state 3 or 8 or 15 ohms. Post 45p £7 75 1,“*
IODm DEBIGX. TEAK WOOD FINISH. Post 75p “BIG SOUND”

___ELAC 8in. or 10 x 6in. |BAKER SPEAKERS DE-LUXE Mk I

Hi-FI SPEAKER ot periodsof sty poes
..'I Dual cone plasticised roll sur- AS Wed by leading groaps and discos ‘Rin 15 watts
Espeoially designed to provide
full range reproduction at an

' round. Large ceramic magnet. U'ﬁ\l-l responss 30-13.000 cps.
economical cost. Suitable for

gso-u,ooo capl. l;.::"im GROUP 25> 55 cps.

cps. ol pedance. C

8in. 10 waits £7 75 use with any high fidelity
£3.75 },zm'zs““ hms. -system. Built-in  concentrie

TEAK VENEER HI-FI SPEAKER CABINETS e | I } Hss Besopance | Seps
Fluted Wood Fronts gogp 35 £8 50 ' Dontal soruse S50 050mms

HODEL “AM™, 20 x 13 x 12in. 8 or 15 ohms models.

1‘”n- m-ﬂ:. £14. 00 %2 Pm

8 Borld ohnu
Post 40p

o s ¢£]6.50 @ | £775 &

SUPERB
12in. 20 watts .

A high quality loundspesker,
m remarkable low oane

nance  ensures v
rovroducﬁon of the deepest
bass. Fitted with a specisl

ODEL “B”, 16 x 10 x 7in.

n 13
ar x 8in. or £6 60 on

LOUDSPEAKER CABINET
WADDING 18in. wide, 20p ft.

Post

BAEER RECOMMENDED 12 inch Enclosute 4 cubl ft.
EL-FL GABINET 51850, Garr £2 each. Bow onl. §::;‘;;; {i‘.gc"“““ iuistock
fzo 80 x 20 x 1fin. Teak Finished Finted Front.

3 Post 50p
aasaom £12°95

50p

TEAEWOOD LOUDSPEAKER FRONT GRILLS

B g e ot Taby e rooved look. Sizes— | - MAJOR 100 WATT e o repatiog ontme
47 x 10478, 104" x 7 ALL PURPOSE mek h{opﬂmﬂon hw:’:h

1 HAN . remarkable ney 3

l’ﬁﬁi‘gséonc l!oRNEg SR TRANSISTOR upper_register.

EXERI“' ‘?dd mu’ﬁcnl > AMPLIFIER ‘:; %::\:;lta’nu e Om:

highlights and sound effects purpose transistorised. E

to recordings. Will mix anx:u tor Groups, Disco tnd p.A' Usetnl response 20417,000cps

4 inputs speech and music. 4 8 or 15 ohms models.

g, L 1 e £49 w £13-80 %

Guaranteed. Detail

Microphone, records, tape
and tuner with separate
eontrols into zsingle oufput.
2 volt battery .

0]

L33 g O [0 (00D NEW MODEL—MAJOR 50 WATT £39:95

R.C.S. STEREO FM TUNER o2 AUDITORIUM

-4 inp;x‘t:‘ Q-w;&o mixing. 2 outputs separate tréble

BRITISH MADE 1s. Ideal disco OF p.a. amp. 12in. 25 watts -
DE LUXE 100 WATT A full rauge reproduce:
VALVE AMPLIFIER CHASSIS. hieh. pomer, meomo"eu'xeu"-f
4 input 10 wide range controls, For Mikes, Diwo-. Otnm public address. mn.lﬂ-lm
Guitars, etc. 4, 8 & 15 ohm londlpea.kul matching £6¢- systems,  electric
Ideal for Hi-Fi and Dl.lco-
THE “INSTANT” BULK TAPE theques,
ERASER & HEAD DEMAGNETISER. Bass Resonance 3b5cps
This oomplmly cued mains powered Hi-Fi ﬂ3 Suilable for casseites, and all sizes of Flox Density ,ooonuu
Tuner with brushed aluminium facis i Briitsh taps reels, A.C. mains 200/250V. Useful response 25-16,000cps
made using the latest circuitry. Bargain Post 45p.  Leaflet 8.AE. £3.75 gg;t 8 or 15 ohms models.
BT T TR, e E12:9 &
-] volume an
bass controls. 18 volt battery opeut’ed £3 50 QSU:L";L:QL’I:?‘;E‘%%?.é;}EE%EU E
X X x n.
WAFERHEATING ELEMENTS|  catinet ‘teatices & wido mesh. sitver rill AUDITORIUM
OFFERING 1001 USES for every typo of hesting and W'OTﬂvl:E :emm‘t :mnt fo'}'h mo;ﬁng I
drying spplications in the home, garage, greemhouss, eeters or Mid-Eange Hors. The 15in. 35 tt
taotory (available in manufsctoring quantities), Approx.| Sesled bass compartment is “‘“ out for n. watts
size 104 x 8 x syin. Operating voltage 200/30V. u.c. LD L0 B, A high wattage londspeaker
D B e o otje]  Bafle could be cat to take lasker speaker. of exceptional quality with &
providing safe Black heat. British-made for use in photo- 8,000 cps: Ideal ,g, ;n:ﬁ:
coplers and print drying equipment. SPECIAL OFFERS Address, Discotheques, Elec-
Ideal for home handymen and experimenters. Suitable 100 Ohm 20 watt Rheostat 2}in diam. Ceramic Former. tronic instraments and  the
for Heating Pads, Food Warmers, Convector Heaters, ete. Screw Terminals }in, diam. spindle, 95p. Post 25p. home HI-FI,
Must be clamped between two sheets of metal or ashestos, AC mains relay 8 pole change over 75D. Bass ) 2Bep
etc., to make officient clothes dryers, towel rails—idesl for| Flux Density 15. ooo:uun
airicg cupboesds. Ideal for an&;‘z&?:‘:;ﬂlﬁ;ﬁ::ge REVERSIBLE 4 POLE MOTOR Usetul response 20-14,000cpz
Vel frozen TS
E’; in the gresnhouse for seed raising and plant protection. @ };‘m arll;""n " B;.«;::t% g" W:tt. £2 25 8 or 15 ohms models.
e et As iilustzsted. 240v. AC maing. Post 85p £ ] 6 50 Post
heat applications. E.M.l. TAPE MOTOR
. 4 pole, 240 v. 185 mA. Size 3§ x 2} x Eim.
ONLY 40p EACH (FOURFOR€r-s0)] 4sele 240 . 135 ma. Sice 33 £1-85 [ 1 Boctorar Manaal sontantng plaas, desiznn oroes
ALL POST PAID—Discounts for duantity. 120v version £1. Post 30p over data and cubic fables. 60p. Post 3p.
CUSTOMERS FREE CAR PARK OPEN 9-6. WEDNESDAY 9-1. SATURDAY 9-5. Closed for lunch 1-15—2-30
S P E ( : | A | l S T S -337 WHITEHORSE ROAD . CROYDON
(Exports Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst Telephone 0"684"“5
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HIGH FIDELITY

ane LOUDSPEAKER KIT

Mk Il VERSION NO SOI.DERlNG REQUIRED
Consisting of a Fane Model 805 ultra-low resonance 8” speaker unit with
PVC cone surround, and a Mode! 303/8 high frequency pressure tweeter
together with a printed circuit cross-over assembly with ferrite cored coils.

MODE
ONE

Mkl

Please
send S.A.E.
for fully .
descriptive

leaflet.

Recommended
retail price

£11-99

SPECIFICATION OF UNITS Model 805  Model 303/8

Overall Diameter 8” 3”
Natural resonance 30Hz —
Main resonance *35Hz 1200Hz
Magnet Pole Diameter 17 3

t Flux Density 11,000 gauss 8,000 gauss
Frequency response 30Hz-8kHz 2kHz-17kHz
Impedance 8-15 chms 8-15 ohms
Power Handling *15 watts *15 watts

*When used in sealed cabinet

Very easy to assemble, this boxed kit comes with acoustic foam
damping  wire, wirlnq diagrams and
instructions to provlde a
a pair is ideal for stereo.

A‘MBASSADOR 35" LOUDSPEAKER UNITS

Rating 30 Watts. Employing 12” Bass and 8" x 5"
Mid-range speaker plus Dome Pressure Twester. £89
Rec. Price inc. VAT

Pair
MARQUESS *30' LOUDSPEAKER UNIT
Rg'tin%" 303 Watlsl In'c‘ Deng Sono uil’tra Io‘\.n: re‘l":vla&:r‘ £7 5
13" x ass Speaker an oml:“re;:ic:mc S o i
air

Distributors to the wholesale
and retail trade

LINEAR PRODUCTS LTD. FANE ACOUSTICS LTD.

Electron Works, Armley, Leeds
LS12 3SA. Tel, 630126

Manufactured by

286 Bradford Rd., Batley, Yorks.
Tel. Batley 6431

YOURSELF FORA

BETTER JOB -~ MORE PAY!

Do you want promotion, a betier job,
higher pay? “New Opportunities’ shows
you how to get them through a low-cost
home study course. There are no books to
buy and you can pay-as-you-learn.

This helpful guide to success shoud be
read by every ambitious engineer.

Send for this helptul 76 page FREE hook
now. No obligation and nobody will eall
on yon. It could be the best thing you
ever did.

W EEN W CUT OUT THIS COUPON Il BNl IINE
CHOOSE A BRAND NEW FUTURE HERE!

Tick or stale subject of interest, Post lo the address below.

NAME (Block Capitals Please)
ADDRESS ...

Olher subjects . .
Accredlted by c

“To ALDERMASTON COLLEGE Dept. EPW-04, Reading RG7 4PF I

; Pos*r”coos" =g

ACC

l Build-As-You-Learn Electronic CITY AND GUILDS I
PRACTICAL RADIO Engineering [0 Installations and
l (A'l:tg klgLECTRONI%? Computer Electronics [] Wiring o | :
Computer . CITY AND GUILDS E
Electrical Programming a Electrical
Engineering O Technicians fim|
Generdl Radi
Electrical I . ’i_x‘e,m;‘ adio and ?ITY AND’GHILDSD
and wiring ]
. Radio Servicing, Radio Amateurs” Exam
Electrical Maintenance and | ete. ete. [}
Draughtsmanstip [J Repairs
Electrical Transistor
Mathematics (] Technology O

. . Age. . I
MembuofABCC

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

162

QUALITY  STEREO SOUND-

OFFER! SOLENT AUDIO SYSTEM

*Stereo Tuner Amplifier chassis with AM;FM, radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power output
(frequency response 25-20,00 Hz) Tape record and playback
facilities. Dimensions 18" x 8}” x 3%”. The very latest
8SR automatic. record deck with cue and pause control.

B Two matching elliptical speaker units.

Order early limited stocks available cash price £49-95.
Credit Sale £5 00 deposnt 9 monthly payments of £5 5

today.
Chassis only javailable for cash at £35-00.
Full 12 months Guaranteé.
CALLERS WELCOME.

“Stereo headphones supplied with every complete order. @
PW/6/75 100 CHASE SIDE SOUTHGATE
LONDON.N14 5PL Telsphones: 01.882-1644



Bargains from our FREE Catalogue

20 large pages, filled with real bargalns in transistors, 1.Cs, com-
ponents, equipment,. etc. Send Jlarge S.A.E. wlith 6p stamp for your
FREE copy of 6th Edition by return. Meanwhile, for prompt delivery
order from this month’'s ad, NOW. -

TRANSISTOR PACKS ALL AT 50p EACH
TESTED & GUARANTEED

B 4 iN4007 Sil. Rec. H39 6 Integrated circuits
diodes, 1,000PIV 4 gates BMC 962,
1 amp. plastic . i %fgra?osnslsalglce-ﬁ
81 Switches, 1 4
8 o fﬁi%“ §"dia, High- Complementary
speed P.O. type PlasticTranslstors

2
H35 [0 Mixed _ Diodes, HES 4 40361 Type NPN
4

Sll.  Transistors
Germ. Gold bond- 5
ed,  etc. Marked TO-5 can comp, to

and Unmarked. H66

H38 3 Short lead, NPN
‘Bilicon Planar Ex

66

40362. Type PNP
Sll.  Transistors
TO-5 can comp. to
Heés

Equipment.
UNMARKED & UNTESTED
B1 50 Germanium Tran- I:lG 40 250mV zener di-

sistors PNP, AF odes. At least 20
d RF d

?des Min. glass 750ml/1°\‘ assorted.
ype Top-hat type.

Hes |o Experimenter’s H34 Is Power - Transis-

pack of ICs, tors, PNP. Germ.

D.T.L. and T.T.L. NPN Silicon TO-3

B86 S Todes sub He7 SN Channel

. Diodes sub. anne

Ioo min. INS14 and Io FET’s plastic case

IN916 types type

PLASTIC POWER TRANSISTORS

40 WATT SILICON
Type

Polarity Gain VCE Price
1 NPN " 15 15 20p
40N2 NPN 40 40 30p
40P1 PNP 15 15 20p
40P2 PNP 40 40 30p
90 WATT SILICON
Type Polarity Gain VCE Price
80N1 NPN 15 15 25p
9ON2 NPN 40 40 35p
90P1 PNP 18§ 15 Sp
90P2 PNP 40 40 35p

CH GENERATOR Mk. 2

il Essential-for Colour T.V. allgn-
ment of -4 patterns. Featuring plug
in IC’s and a more sensitive sync.
pick-up circuit. The case Is virtually
-unbreakable—ideal for the engin-

e eer's toolbox—only measures 37 x
i 53" x 3”. Operates from 3 U.2 type
g et batteries {extra).
P/P add Complete £ Ready built
30p Kit £793 st £993

TO CLEAR

Hundreds of various portable translstor radio chassis with FM & AM
tuning. Ideal for experimenters. Alf in golng order, but no instruc-
tions or tuning drives. A cheap way to make a portable. Each £1.

SUNDRY

Capacitor Discharge Ignition Kit £7-50. 8 assorted relays £1-00.
Rev counter device (for cars) £1-00, U.H.F./TV Tuner Units £2-50.
1..M.380 Audio I.C. £1-08 and technical books of all kinds.

TERMS OF BUSINESS

V.A.T. Prices shown do not include V.A.T. This must be added to
total value of your order Including postage at current rate.
o0 V.A.T. on overseas orders.

POSTAGE . Except where stated, add 20p for postage & packing in
U.K. Overseas-—add £1, any differsnce being charged
or refunded,

PAYMENT Cash with brder, Cheque or money order. Minimum
value—=£1. You can also pay by ACCESS.

IMPORTANT—Every effort is made fo ensure accuracy of prices

and description at time of preparing this advertisement and going fo

Press. Prices are subject to alteration without notice.

R NG A2 .

TELEPHONE: SOUTHEND (0702) 46344.

Bargains in Semi-Conductors, components, modules & equipment.

E an good, .
B66 |so Germanium  Di- H15 30 Silicon rectifiers

BI-PRE-PAKLTD

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX ‘SSO 9DF.

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

STIRLING SOUND AUDIO MOPULES come to you as basic

units assembled on P.C.Bs enabling you to add required com- ~

ponents in layouts of your own cholcé. Modules are tested and
boxed before despaiched and include well printed instructions.

AMPLIFIER MODULES

Pre-amplifiers ; tone control

$8.100  Active tone control unit to provide bass, £1 60
treble, balance and volume controls

8840 Pre-amp for ceramlc cartridge, tape and £1 60
radio .

$8.402 Pre-amp for low output magnetic cartridge,
tape and radio. With R.LA.A. correction £225
+1dB at 1K

POWER AMPLIFIERS

88.103 Compact I.C. amp. with 3 waits R.M.S. £1 . 75
output. Operating voltage 6 to 22. Size 3”x2”

$8.102-3 Stereo version of above using one I.C. on £325
each channel

$8.105 A compact and useful all-purpose amplifier
which will run excellently on a 12V supply.
With 5 watt output, two make a good stereo £1 95
amp. Size 23 x 13*

$S5.110  Similar in size to $5.103 but with a 10 watt
output. Ideal for many domestic and smali-
siz\t,e P.A. applications. Operates from 28 to £240

32v.

$S.140 Excellently designed 40 watt R.M.S. (into
4 ohms) hi-fl amplifier, S/N ratio better than
75dB. THD better than0-2%. Power require-
ments—45V. d.c, With 0:157 centre edge
connections. Two can be bridged to give 80 £3 . 60
wetts R.M.S. into 4 ohms

BUILD A STEREO FM TUNER!

88201 G d tuning cond: with ly
engineered slow-motion drive In rugged
housing. Excellent sensitivity. Tunes 88-
© 108MHz. With A F.C. facility. Operates from £6-25
16V

6
$5.202 LF. stage (with I.C.) Pre-tuned. A.F.C. con- .
naction. Operates from 4-5 to 14V £5 25
$§8.203 Stereo Decoder. 1 d tially for
use with $5.201 and 2, this module can also
be used in most mono FM tunﬁrs. A LBEVD
gmcv be attached. Operating voltage 8-16V. £5 . 62

POWER SUPPLY STABILIZER

§8.300 Add this to an unstabilised supply (say

typically 45V output) to obtain a steady
powerful working output adjustable from 12

to BOV, Essential on your audio and special £3 . 25

systems. Money saving and very reliable

@® ALL MODULES TESTED AND
GUARANTEED WITH INSTRUCTIONS

MAINS TRANSFORMERS FOR ABOVE
Add 35p per transformer for PIP
Type A 18V/1A (Suit 8S.103) £1-50

Type B 25V/2A (Suit 85.110) ) £2-00
Type C 30V/2A (Suit SS.140) " £3-25
Bridge Rectifiers—Type A 27p. Types B & C 38p

L e 8 2 f 1 1 F 1 I J |
To BI-PRE-PAK, 224-226 WEST RD., WESTCLIFF-ON-SEA, ESSEX

Name ..

Please send .............:0 $hoao008Ran00000080000000000000 P ettt

l for which lenclose .....civiiiiviiiiiiininnnaaias

-PAK

inc. VAT, l

I Adcress ...,ciiniunn. M, T T AT T T oo IEers - e et
......................... N 417
L------------
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TRANSFORMERS |} | | 7¢ {20 ]\ ¥}

AFETY MAINS ISCLATING TRANSFORMERS

Prr. |20/z4o V Sec. 120/240 V Centre Tapped and Screened
R r. . S e 4 I nl Ion s s em I
No. £
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Here's the new, improved version of the original Scorpio
Electronic Ignition System — with a big plus over all the other
kits — the Electro Spares Kit is designed for both positive and
negative ground automotive electrical systems. Not just --ve
ground. Nor just —ve ground. But both ! So if you change cars,
you can be almost certain that you can change over your
Scorpio Mk. 2 as well.

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

% Easier starting from cold ¥ Firing even with wet oroiled-up
plugs % Smoother running at high speed ¥ Fuel saving

% More power from your engine % Longer spark plug life

% No more contact-breaker burn.

Electro Spares prices:
Deluxe Kitonly £10.85 inc, VAT and p & p.
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CASED AUTO TRANSFORME S
{15V mains lead input and .U in outlets ZOVA £3-23 pp 38p
500VA£ 045 pp 80p IOOOVA £I7 gl via B
TRANSFORMERS
PRIMARY 240250 VOLTS 12 AND OR 24 VOLT RANGE
Ref. A&ngs.v Weight Size cm. Secandary Windings P & P
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Ready Made Unit £13.65 inc. VAT and p &p.
State 6V or 12V system.
Send SAE now for details and free list.
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-19-25-33-40-50V 2 58

e 1
PE FM VARICAP STEREO TUNER

.As featured in the May 1973 issue of Practical Electronics’.
Superb Hi-Fituner Kit now available from Electro Spares.
Including cabinet and all components ~ pre-set Mullard
modutes for R.F. and !|.F. circuits. Motorola I.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first tifie results — or send it back, and
we'll return it in perfect order (for a nominal handling charge).
Electro Spares price only £28.50 inc. VAT and p & p.

=t ———————
PE GEMINI STEREO AMPLIFIER

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

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

frequency response is —3 dB from 20 Hz to 100 kHz into 8 or

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

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

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

VAT andp & p.

% All components as specified by original authors, and sold
separately if you vyish,

% Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 9p postage.

% Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details. .

ELECTRO SPARES

The Component Centre of the Notth

288 ECCLESALL RD., SHEFFIELD 511 8PE(B)
Tel: Sheffield (0742) 668888
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0-15-27, 0-15-27 3-85
* Carriage via BRS

PLEASE ADD 89, FOR V.A.T.
: INCLUDING P. & P.

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ-
' TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS . ALDGATE & LIVERPOOL ST

WRN——
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N

SLA7 RED LED 0.3"
DIGIT 0-9DP 89p ea
GREEN&YELLOW £1.40
JUMBO LED 0.6" 747
DISPLAY £2.25 ea.

3015F 0-9DP £1 ea,

i 2ENON FLASH TUBE
£4, .Data 15p,

LEDS red 13p

LEDS 209 STYLE ONLY 13p ea
TIL 209 WITH CLIP RED 15p ea
TIL 211 & CLIP GREEN 23p ea
LARGE Q,2" & CLIP RED 17p ea
LARGE 0.2" CLIP GREEN 30p ea
209 STYLE OR ,2"ORANGE 29p ea
INFRA RED LED £1,2N5777 33p,

PHOTO IC 81p

TEC12.PHOTO AMP/STMITT/RELAY
DRIVER or LED TTL INTERFACE 81p

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" £3, 13W 22" £3.50

UIGITAL CLOCH

IC AY51224 4 DIGIT CLOCK ¢3,75

MM5311/4 6 DIGIT CLOCK £7
CASSETTE I
mechanics L1375

NEW 8tk CARTRIDGE MECHANISM £8

STEREOQ CASSETTE MECHANISM £13.75
Suitable for 'PW ASCOT' recorder
with heads etc.SEND 15p for DATA

709 DIL14 29p

555 TIMER  54p
703 RF/IF  28p
709 T099 23p
709 DIL 14 28p
710 DIL 14 34p
723 Reg. 54p
741 DIL 8 27p
741 DIL 14 29p
741 TO99 29p
747 2x741 70p
748 DIL 8 33p
7805 5V £1.40
7812 & 15 £1,40
76013 6W AF - £1
8038 SIG GEN £3

CA3028 £1
CA3046 55p
CA3048 £2
CA3052 £1.50
CA3054 €1

LM300 2-20V £2
1M301 OPA 45p
LM304 0-40V £3
LM307 opA 49p
LM308 HiBo 95p
LM309K 5V £1.48
1M372 IF ¢€1.80

INTEGRATED
"CIRCUITS

LM377 2x2W£2,.87
IM380 2W AF 89p
LM381 2xPre £2
LM3900 4x0PA69p
MC1303 £1.20
MC1306 49p
MC1310&LED£2. 65
MC1312 8Q £2.10

MC1330 69p
MC1339 2xPre £1
MC1350 55p

NE536 fetOPA £2
NE540 Driver £1
NE550 2vRef 79p
NE555 Timer 55p
NES556 2x" €1,20
NE560 PLL £3.15
NE561 PLL £3.15
NE562 PLL £3.19
NE565 PLL £2,69
8N72709 709 28p
SN72741 741 26p
SN72748 748 33p
SN76660 IF €1
SN76611 IF¢l,25
TAD110 &IF ¢2

TBA810 7WAF 99p
ZN414 RX €1.09

SPECIAL OFFERS

2N3055 FULL HIGH SPEC 115¥ 37p
741C 8PIN DIL 27p.MFC4000B 33p
NE555 TIMER 55p.ZN414 RX £1.09
BC109 9p.2N3819e 16p.BFY5F 15p

‘11}) v

7400 GATES 13p
7404 INVERT 17p
7401/2/10etcldp
7415 SCMITT 31p
7440 BUFFER 14p
7447 DRIVER 89p
7470 & 7472 29p

90 TTL

7473/74/76 29p
7475 45p
7490 52p
7491/2/3/4 59p
74100 74175 £1

74121 32p
74123 583
74141(%7441)73p

Price each
AC127 & 128 16p
AC187 & 188 19p
AD149 43p
ADi61 & 162 33p
BC107 & 108 9p
BC109 10p
BC147/8/9 10p
BC157/8/9 12p
BC167/8/9- 12p
BC177/8/9 18p
BC182/3/444L10p
BC212/3/444L11p
BCY70/1/2 17p
BD131 & 132 39p
BFR51

BFR50/51 23p
BFR50/51 23p
BFR88 250V 29p
BFY50/1/2  15p

BSX19/20/21 16p

MJE2955 90p
MJE3055 65p
MPU131 PUT 49p
0491 0A81 6p
0A81 & 0a91 _6p
TIP 29 & 30 52p
TIP 31 & 32 69p

TRANSISTORS
& DIODES

MATCHING 16p
Ius,BUSH SET10p
TIP 41 70p
TIP 43 88p
TIP 2955 90p
TIP 3055 55p
TIS43 see2N2646
ZTX109&301 13p
144001 4p
1N4004 & 7 7

1N4148 & 914 4p
2N697 14p
2N70688 1lp
2N2646 UJT 32p
2N2904 & 5 20p
2N2926royg 9p
2N3053 17p
2N3055 115W 37p
2N3563 & 64 16p

2N3614 49p
2N3702 & 3 9p
2N3704 & 5 10p
2N3706 & 7 9p
2N3708 & 9 8p
2N3710 & 11 10p

2N3819E FET 16p
2N3823E FET 17p
2N3804/5/6 15p

FULL SELECTION IN OUR FREE LISTS,

BDALOpen69p

‘HEATSINKS

PAK B

PAK G 8 BFY51

NEW TRAMPUS FULL SPEC PAKS

JPAK A 10 RED LEDS our choice £1

4 741 OP AMP " £1
PAK C 4 2N3055 €1.D 12 BC109 £1
PAK E 10 BCi82 £1.F 11 2N3704 £1
£1.H ¢ 2N3819etl
PAK J 9 2N3053 £1.K 40 1N914 g1

BzY88 400mW
ZENER DIODES 9p

BRIDGE RECT
14 50V 20p

BR100 DIAC 25p

14/50V SCR  36p
TAG1/400 55p
C106 & 7 SCR D1

447400V 53p

SC146D TRIAC

104 400V 75p
TR

vero

;
|| ﬂ??ﬁr
VERO PINSx36 28p vkt H '

COPPER CLAD YEROBOARD 0.1

23"'x5" 29p 23x33" 26p,33x33"31p,
3#"x5" 31p 3ix 17" £1,50

DIL IC's BOARDS 6x43'" £1,50

24 way edge connector 60p.

36 way 90p. PLAIN 33"x17" ¢1,
FACE CUTTER 45p,FEC ETCH PAK 50p

PRINTED CIRCUIT BOARD KIT £1,69
DECON NO MESS ETCH PAK NEW 69p
DECON DESOLDER BRAID REEL 59p

5F/T05 & 18F/TO18 5p ea.TV4 15p,
TV3/T03 16p.EXTRUDED 4" 4Y1 29p.
TGS308 GAS DETECTOR ¢1.80 ea.

LOGIC PROBE TTL TESTER PEN ¢5

CAPACITORS

CERAMIC 22pf to 0,1uf 50v 5p.
ELECTROLYTIC:10/50/100 uf in
10v 5p.25v 6p.50v 8p.2uf/10v 5p.
1000 uf/25v 18p.200/500 25v 9p.
POTENTIOMETERS (POTS) 4B or EGIN
LIN or LOG ROTARY 13p.SWITCH 14p
DUAL 45p.o1 IDERS 29p.STEREQ 57p
Knoes 75.PRESETS 6PRESISTORS 14D
SWITCHES: SPST 18p. DPDT 25p,

Din pLuss ALL 12p. SockeTs 17p,
ALI CASES AB5/AB7 50p.AB13 65p.
TRANSFORMERS 1A 6v6v or 12vi2y
Only £1.34, 100ma type CT 75p,

UL sochkeis

TEXAS GOLD
LOW PROFILE ea
8,14,& 16 PIN 13p

SOLDERCON STRIPS:
100 PINS 50p,1K £3,

T VT v el

THE FLEA THAT ROARS I!1

A Good Transmitting Aerial IS A Good Receiving Aeriall
can't hear 'em you sure can't work 'em!! Read what the D
230CM LONG V.F.A.—operated continuously under “‘IMPOSSIBLE"’ conditions. A stamp secures the evidence!

y terminated for your gquipment ranging from modern communications
ything less than the PARTRIDGE WORLD RECORD ANTENNA

PARTRIDGE have a complete VFA SYSTEM, correctl
gear to a modest solid state radio. Don

't be satisfied withan

SYSTEM! Make your selection from the list below:-

—Accepted Radio Thinking and Simple Logic—If you
X ITSELF has to say about the **FLEA"” POWERED

(Each SYSTEM consists of the elegant gold stove enamelled 7° 6 VFA and a matching finish JOYMATCH A.T.U.,
despatched direct by parcel post—our risk). (All prices delivered—our risk). Prices subject to alteration without notice.
SYSTEM ‘A’ for modern Communications Receivers .......... e e e e ettt ey
SYSTEM ‘D’ for other S.W. and M.W. receivers, all types ....... DODoo060a
SYSTEM ‘J' for TXs and TCVRs up to 500w PEP 160 thru 10m (pa inpt) ....
JOYMATCH A.T.U. kit (1:6 continuous to 30 mHz) ................. a00
JOYMATCH A.T.U. kit (500 kHz continuous to 30 mHz) ........... N
Either kit fully assembled ........... 0opooogog Pe e e s aaas st eeer e rerreraens
JOYMATCH “Aerial Bandswitch” tuned aerial. MW & SW ...
SUPER SENSITIVE general coverage DX-CRYSTAL SET tha
and a sensitive matching Earpiece................. 0DoOOOOODOoOOnOODno0G D00OHOOOO00n .
COMMUNICATIONS HEADPHONES, 8 ohms, matches most modern Comm, Rxs,
VFA Stack Lashing (Massive VFA support on chimney stack) ..
JOYMATCH Attificial Earth (ground) switch tuned .....
A.G.T.U. Artificial Earth D.L.Y, add on unit for your A.T.U.

FIELD STRENGTH METER, (Japanese).........c.eveuveeenns 5050000
VALVES, complete set for 9R59DS & 9R59DE, including OA2 stabiliser ....

COMPLETE RADIO STATION FOR ANY LOCATION
ART ID E A Comoprising:—Trio QR666 Gen. Cov. RX, Headphones, *
V.F.A., System ‘A’, all connecting cables, del. (our risk)
Send 54p stamp for details and expert advice.

G,

BRORGSTRIRS WENT ENGLAND,

LELCTRONIT 2=

Phone 0843 62535

or 62839
(after office hours)

G3CED G3VFA

Buy it with Access
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3A
Slp  p INS400
7o INS4OY
% IN5402
% IN5404
Hp IN5406
135 IN5407
Todp . INSCB

DIN_CONNECTORS

CO~AXIAL

Plug - Screened  11p
- Plastic %

Sockets
Chassis 103

Surface 1

Coupler 25

PHONO

Sockets
Tway e
2way  Tp
3 way 7p
fway 8
Plugs:
Plastic Moulded  7%p
Chrome Screened 123p
Coupler screened 15p

JACK

Plugs

side entry
standard  48p

SWITCHES

High Quality
250v 1A

25p
450

endur

Subm.murum

1 pole
2 pole
4 pole

1 pole 12 way;
3pole 4 woy;

Sockets
2.5mm*  220p 12

35mme  20p  12p
standard * 25p  15p

serea*  Vp  2lp

A
155
163
17l Y213
L% BYZi2
20 BY21L
2 syZio
3p
Plugs Sockets
% 7
10p 7p
e 7p
ip 8p

Rotary 2A
Mains
Switches

350

Bulgin

pa N

48p push-to-make
25

Erg Dil Switches

8way 9%
dway 85
2way £1.24

Lortin Water Switches 27p

4 pole 2 way
4 pole 3 way

LUEIASIG electronics

12A
BYXél - 50 £3.21
BYX&! 00 £3.49
58p BYX61 200 £3 76
66p BYX61 400 £4.29
73p BYX62 400 £4.29

85p

Line
Couplers

0
o)

A
@)
“2%

>

BRIDGES

Available
in seven

. ALL the 1.C.’s listed below
FREE with arders over
£1.00 or 10p
without

/ /« s

 F

Dept.1

Muswell Hill,
telephone: 01-883 3705

(70 220)

L706 19 wart 3= bit £2.88
L646 20 watt " bit £3. 13

IIfIN SINKS

15 SF(TO5)
(TO'3) 16 18F (TO18) SL4I4 3sp
70 126) 14p 7ip 51415
1

56, Fortis Green Road,
London, N10 3HN.

SOLDERING

Desolder Braid

Multicare

183wg size 5 32
22swg size 15. 36k
Carton slze 1 50p |

Adcola Invader R b 1874

f UI(TBASOD)  16p
UI{TBASIOS} 1ép
U2(TBABIDAS) Tép
U2{TCA%Q) lép
U3{TDA2020) 35p

1.C._SOCKETS -

T05 Dual~in Line
Style 8pin  I3p

lpin 15
gpin 3lp Yopin 15
0 3% 2Upin 26
Bpin  30p
3bpin 3P
Opin  dp

LC. PIN SOCKETS -

1.C.. pins in stipiof 100.
Just snip off what you need.
65p per strip

0=1" pin centcas 24 way + key
supplied with ends s4p

O
v £
5
B

&35

35 driver|
20

R © 0o
P P N L

ZTOXZATICCFrOTMmA

& @ Sepuruh leaffets available free only with purchum over £1

VAT l\’( lU.SlV l‘ l’l{l( l S \'l‘ i

8

Etch
own printed circuit, then efch it . 8ép

~MAINS TRANSFORMERS

sist from o pen. » Drow your

secondaries
6~0-6v, 100mA 97p ; 200-20v 1A £4.55
9-0~%v, 100mA 97p ; 24-0-24v }A £2.48

12-0-12¢, 100mA 97p ;
18-0-18v, 200mA plus

28-0-28 1A £6.18
0-24v 40mA  97p

. P&P On UK Ordere

1A 2A 4A

MEC40008 Dual Low Noise +24 LM381 €216 0-9-17v §155  £2.27 £2.44
MC1306P Dual Low Noise ¥ 1 A LM382  {£2.19 0-12-15-20-24-30v  £2.48  £4.15 -
TAA300 £1.76 | Dual Pre-Amp IB | A | McCI1303L{£1.59 0-24-30-40-48-60v  £5.18 £7.02 -
TBAB20 74p | Dual Low Noise ¥ 22 | A | MC1339P| £1.31
EM380 €1.08 | Dual Low Naise 15 | A | T8A231 88p 0-19-25-33-40-50
LM377 €2.91 | Generl o
sLal4 £1.72 [D.C. Controlled atienvaror Mrceodo| 630 N (3 111 ] S/ AY 70 ~POWER
| sL415 £2.24 |3 stoge G.P.amp. 8 | TAA263 80p
TBABOO 94p | Tape Pre-Amp F | TAA3ID |£1.34 3
TBAB10S £1.07 | BiFer B | TAA320 97p safe; inexpensive;
TBABIOAS | £1.07 |Hear/Aid Amp 1.3v |1 [TAA370 |£5.05 quick,A.C. mains
TCA940 £1.94 | PPL stereo decoder(i) | A | MCI1310°1 £2.14 <connector. A 13
BHAOD02 | £2.60 |4 channel SQ " (i) | A | MCI312 [£2.42 omp plug top
NES40L £1.08 {4 pre~amp (ii) | 16 | MCIRI4 {£4.05 cantaining snap
TDA2020 | TBA - | CBSSQ logic (i) | 16[MCI3I5 [£5.37 connectors

£1.75

OVERSEAS CUSTOMERS D DUCT

VAT INVOICES ON REQUE ST
15p

Overseas Orders at Cost



. - Dept. 1
BULONASUNIG electronics = -covmswe
telephone: 01-883 3705

RESIST p
BT POTE voR's CAPACITORS
e—————— NTIOMETERS
are sither E12 o E24 ond the values Thermistors
are ol in multiples of ten Hme the
decode shown balow. The E12 items
ore only those in bold type. The - 3
E24 items arw both those in bold and 1 Silvered Mice 350V,
light type. Tol.t 0.5pf Vip each
PR o
i .3 p
o n 3 b 7p 5 pf 22pf 39pf
1 20 36 62 19 . 2 .
12 22 39 ] 16 10 pf 5p b
13 2% 3 75 i
18 z a 2 . . \ |§: Tolt 1% ip each
16 30 51 91 5K 250K  Log or Lin less Switch {ond 1K Lin) 13 150
. 10K 500K Log or Lin with Switch 4 gpf 5 mp‘
o 25K 1 Meg Dual Less Swirch 13 68;: m:: mz .
K| faiveg, LMy Lostenin e 13 75pf 1200 22098
CARBON FILM /3 watt + 5% tol. % ea. 100K 10K Log + 10K Antilog less Switch 13
E12 Series 108 1o 330K :g: 12p each
e e I’z 250pf 330pF  580p¢
270pf 390pf  680pF
CARBON FILM § wath + 5% tol. p ea. 10K Single  33p | E29DDPM2  Wp 3000 a0 80
E24 Series 10210 10MSY 25K E29DDP348 4p i
S0K DUAL 55p GLIs .2
100K cLs £1.21 17p each
RE3 £1.49 1000 pi  1500pf  220pF
'CERMET* THICK FILM } woit + 2%1ol. Bpea. : RS4 £1.61 1800pF
E12 saries 560210 150K x:gg: :aP
.
il Presets Vertical or Horizontal AT o 26p each
j C L Wart St .25 Watt Tp “VA1034 1': 00pf  300pf  5000pf
METAL OXIDE FILM Jwott + 2%10l.  43p ea. 4700pf
E12 series 10010 IMSL 10 K BK 100K IMeg 1%
250 2.5 25K 250K 2.5 Meg 160 33p sach
e : ¢ 500 - 8K 50K 500K SMeg 14 6800pF  8200pf  10000pF
B - -
CARBON COMPOSITION  watt 4lp ea. -
2.2 ;27 ;33 ;3.9 ;47 ;+0.5 tol.
5.6 ;6.8 ;8.2 T10% 1ol .
Mixed Dielectric 600 Volts Wig .
0.0 oF % ; 0.1 oF 9p

0.022uF 8p ; 0.22uF 17Jp

CARBON COMPOSITION 1 watt 5lp ea. 0.033uF f8p ; 047uF 2k
2.2 ;2.7 ;33 ;3.9 ;47 205 ol > . 0.047uF 8 ; 1 oF 36
56 168 182 T10% 1o Ceramic Plate -~ i 0.088uF % :
el wm Mullard C333 Series 43 Volts Whg. MULLARD C295 Saries 63 volts % Mixed Dielectric 1000 Volis Wkg .
- o : 1
catson k all at 5ip each Tolerance + 1% Polystyrens . 1000 pf zi:: 3.022u§ Ue
BON FILM T wott + 5% tol. 3pea. $0.25F 1.8 pf +2% .,,, 2% @ 6,800pF ~ (6.8nF)  C295 AH/D6KB 1p 2200 pf - ;  0.047ul p
E12 series 100210 10MS2 = 2.2pF 5 pf :f‘ 8,2000f (8.2nf) €295 AH/D8K2 1tp 3300 pf 7p; 0.1 oF 13
3.3pf 18 pF wo of 13,000pf  (13nf) €295 AH/D13K 15p 4700pf 7o ; 0.22 oF 24kp
BiZI 3.9pf Co22pf 120 of 18,0000f  (18nf} €295 AH/D18K 5p 0.01uF  10p; -0.47 a3p
) ‘B T = im e B
CARBON FILM 2 watt + 5%iol . 6dp ea. X e 180 pf ot : Abser e Solid-Tantalum Beads
£12 serles 10010 10MST L S38let 39 of 220 pf a2 CUAR) cosslaybsac s all ot 16kp AN
8.2pf Ve 270 51nF (.0510F) €295 AHDSIK 25 ' o
10 pf 56 pf 330 of ] 0.1 uF 3% ;  10uF (6.3v
. —_«.__._““ g.zz o 3y ; 10F 16
WIREWOUND 2% watt * 5% tol 0.22 to 0.47215% ‘::?3 Niolsr 357 Babeer 2%
E12 sories F10%" 1102700  13p Felystyrons 160 volts Wi 22 of 3y 47oF 6.3y
Myllard 630 40 volts + 10% tol . sl - i :
o2 ::;:j 100 wolts Tolerunce +lpf vp to 33pf; + 5% 47pf up. 47 oF 35 1006F 3
all of 5ip each 10 pf 1o 10,000 pf (0.01 uF) in multiples of: Feed-through Ceramics -
! ! 390 oF 1000 pf 3300 pf 10 ; 15; 22 ;33 ; 47 ; 68, /f
i é ;2:: Wima MKS  0.220F +5% 100v 1lp 1000 of 350 &p
H i 680 pf
i f 820 pf :
WIRE WOUND 5 WATT | 13p ea. /
i ¢ \
' I ] Moll ol €280 Se. i i Disc Coramics 750 Volt Wig .
H o . Bk Evie Monolithic Carmic 30 Valts Wkg. N:"’Af Polyorier S EOVollang all ot 53 each
K
B2 2 m 5 270f 1lp; A70f 13p; 100nf 17p 0.01 o M : 0.24F S 470 pf; 1000 pF; 5000 of; 0.01 uF
2.7 6 350 2.5K = 00I56F 3dp ; 0330F 7p
33 8 4o 2.7€ 00220F 3lp ; O47F %
39 75 470 3K 0.033,F 3p ; O.88¢F Izp .
(e 82 s saEr Low Voltage Dise Ceramics e 2*" A el ek ;;:P =" .
h 2 e all ot 53p each o w Ab 23 o %% Tubular H1-K Ceramics 750 Volts Wig .
ss 133 680 47K 0.5 oF 4 :
Howmoo2 X e I @ —1 B} Bz
1 180 820 5.6K Dz, poDza e ] _ B B o
&H 20 BT oK 7 0F 18 7F 3 p ! :
2 20 12K B.K -
WIRE WOUND 10 watt 14p ea. - Mullard C281 series 400 Volts Wi
All the valyes shown in bold in the 5 watt ronge Mytar Film 100 Voits Whg. Metallised Polycarbonate Film :loess
WIRE WOUND 10 watt * 5%tol . 20p ea. 3 .
10K ;15K ;20K BK o 53: Y :pb SO B i als w ]f—o:;’b_'“mlcm L.
- 5000pf 2p ; 0.0 oF 5 0.0226F Sp ; 0.220F llp 220 140pf 220pF
WIRE WOUND 15 watt 134 eo. 0.01F 3p ; 0.2 F 6 0.830F & ; D33 ISk pf  1500F 2500
Al the vatues from 105 upward shown in 0.020F 3%p ;: D4TWF 7§ ] 0.047F dlp ; 0.474F 18k 820F  130pf 2700¢
bold in the 5 wolt range . 0.04 uF 3 0.068uF 6 : 100pf  200pf 3005

©, OVERSEAS CUSTOMERS DEDUCT 2/27‘

N > i
VAT INCLUSIVE PRICES AT 83 S¥5ius
B4 A 4 d g PIN L ’® pgp On UK Orders 15p  Overseas Orders at: Cost
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BS 9113 - 859113

RIVLIN RESISTORS ROV NOO3L &M

Standard T.C. Values for all types shown (UNIVERSAL RANGE I)
are better than 10 p.p.m. between 10°C and 70°C. Lower T.C.'s may
be specified over the full resistance range. However, if a specific T.C. is
required, the temperature at which that T.C. is expected to operate,
must be stated. Wire for any given application can usually be selected []

from a wide range in stock from 2 p.p.m. to 6000 p.p.m. All pr
wirebound resistors manufactered by Rivlin Instruments are measured
in absolute ohms and are expressed as deviations from National Physical
Laboratory certified master standards held by Rivlin. These standards
have an accuracy of better than 0:0002% and the precision measuring
equipment has a discrimination better than | p.p.m. over the entire hirag
range of resistance values offered by Rivlin. Rivlin can provide accurately
matched sets of resistors. The stability of ALL types is considered to be
better than [00 p.p.m. per year under normal operating conditions.
It should be pointed out that all resistors are manufactured in a similar
manner and the choice of a low accuracy of RESISTANCE in no way
prejudices the high order of long term STABILITY of that component.
The limit on the component temperature with no power being dissipa-
ted is 130°C.

BS 9113
N 004 J

Type 28 Type 7 Type 3 Type 4 Type 2

%

400/2

. RIVLIN POTENTIOMETERS 1!
400 SERIES. A preset wirewound potentiometer conforming to BSI
3081 for printed circuit applications. The rugged construction ensures
stable settings-uinder vibration and shock conditions and reduces the
risk of damage handling to a minimum. :

CARBON SLIDE POTENTIOMETERS

60mm Single Track including Black Knob, 60mm Twin Track including
Black Knob, 60mm Quad Slide Potentiometers—IK, 5K, 10K, 25K,
50K, 100K, 500K ohms log, Lin, Antilog. Metal Case. 3:2db Matched
Track, 15mV Nomina! Noise (B.S.2122). Life exceeds 20,000 cycles.
Fixing Holes 2 x M3 on 80mm Centres.

' Prices on application.
Designed, manufactured and supplied by: RIVLIN
INSTRUMENTS LTD. Doman Road, Camberley,
Surrey. GUIS. 3DJ. Tel: CAMBERLEY (0276) 21107.

IRON POWDER TOROIDAL CORES
6 Mix 10 MtX 12 Mix [

- | 2 Mix
I“ CORE Red Yellow Blacl Grn/White
| 50k-30l¥IHz 10-90 Mst 30150 MHz
=

l 60-200 I\gHz* op” | 1D” {TH”

|
T-200 £1-35 £1-90 2-000 ; 1,250 | -550
3 T-130 +90 1-12 1-300 ~780 | -437
T-106 45 70 1:060 | -560 ) -437

T-80 -30 40 <795 | 485 | 250
T-68 -22 -28 £0-34 <690 <370 | 190

T-50 -20 .22 <26 £0-28 +500 | -303 | -180

T-37 -18 -20 21 -24 370 <205 | -128

Ll T-26 -14 -186 18 20 -255 | -120 | -128

TOROID CORE KITS

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Techmc1ans Certifi-
cates); the Grad. Brit. I1.LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics School, Dept W.C. 65
P.O. Box 156, Jersey, C.1.

Please send FREE BROCHURE to

e e e e e e Block
ADDRESS  oieriieiintirini et ree e e ree e s asra e Caps.
.................................................................................... Please

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

Terms: C.W.0O. Mail order only. S.A.E. with all enquiries. P & P 20p on ali orders

TK-101 contains 8 T-50-2 7 T-68-2, £z 40
TK-102 contains 7 T-50-6 6 T-68-6, £2-45
TK-103 contains 4 T-50-2 4 T-50-6 3 T-68-2 3 T—68 6, £2:40
Balun kit makes a 1:1 or 4:1 1kW balun, with instructions, £2-00

Data Sheets ayailable upon receipt of a S.A.E.

T.M.P. ELECTRONIC SUPPLIES
3 BRYN CLYD, LEESWOOD, MOLD, CLWYD, CH7 4RU
Tel.: Pontybodkin 846 STD 035 287

IS

A

I

If you have difficulty in obtaining

PRAGTICGAL
WIRELESS

Please place a regular order with your newsagenfor
send 1 year's subscription (£5-00) fo:—
Subscription Department,

Practical Wireless,

Tower House, Southampton Street,

London, WC2E 9QX

S T2
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 12p per word (minimum 12 words), box number 30p
extra. Semi-displayed setting £10-00 per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed *“Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon
Street, London, EC4A 4AD for insertion in the next available issue. '

Receivers and Components

BRAND NEW COMPONENTS by re-
turn. Electrolytics, 15V, 25V, S0V
0:47, 1, 2:2, 4-7, 10 Mfds.—4p. 22, 47—
41,p (50V—5p). 100—5lyp (50V-—Tp).
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, 22/16V, 47/6V. 100/3V—8p. Mylar
Film 100V 0-001, 0-002, 0-005, €-01,
0-02—21,p. 0-04, 0-05—3p, Mullard
Tubular Polyester 400V E6 series,
0:001-0-022—3p, 0-033-0-1—4p. Mullard
miniature C333 ceramics E.12 series
2% I'Bpf.-47pf.—212%. 56pf.-330pf.———3F.
Polystyrene 63V. 12 series 10pf.-
1,000pf.—21§1p. 1,200pf.-10,000pf.—312 p.
Miniature Highstab Carbon Film Re-
sistors ;W EI2 series 5% 10-10MQ
(10% over 1 Megohm)—1p. Postage 10p.
Prices VAT inclusive. The C.R. Supply
Co., 127 Chesterfield Road, Sheffield S8.

BETA DEVICES
FOR BETTER PRICES
LA R A& RELT |
AC187/8 PR 040 IN!
BC107/8/9  0-09
BC109C -11
BC147/8 -10
BCY70{71/720-18
BFX88 -20
BFY50 8| IN5401 83y 5% 000
BYYS1/52 012 1 watt 6 8-
00258 4517 SEG DISPLAYS| 200v5% 015
0C36 -85F3015F £1-00|L.E.D,
aN2646 -30f DL707-LED#1-70|209-RED  0-17
2N2905.A -2] FDL747-LED£2-45 | LED CLIP 0-02
2N3053 -14/ OP. AMP. I(’s
2N3065 -38 | D.I.L. SOCKETS | 709C T0%9 0-
TIP29A -49 8 Pin 0-12709C D.I.L. 0-30
TIF80A -871 14 Pin 0-12{741C TO%9 0-38
TIP31A -81 |16 Pin 014|741C D.I.L. 0-36
s  on 7RO DIL. 088
TIP41A 3 I.L. 0-
TIP42A oe0] V-A.T. INC. |76 pI'L. 036
7400N 016 74 SERTES T.T.L.| 7474N 037
7401N 0-18| 74208 0-18 | 7490N 0-63
7409N 018| 74275 088|7402N (4]
7404N 019 7430N 018 7479iN 050
74088 0231 7440N 018 | 74122N 070
74108 018 7447N £1-00|74123N  £1-26
7413N 0-30 | 7472N 032! 74141IN __ £113
C.W.Q, PLUS P.P, I5p TO
BETA DEVICES,
Abbey Chambers, 4, Highbridge Street,
Waltham Abbey, Essex.

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, carbon and W.W., capacitors

- various, transistors, diodes, trimmers,

potentiometers etc. Send £14+10p p&p.
C.W.0. To: Caledonian Components,
Strathore Road, Thornton, Fife.

250mA. Cartridge Fuses 11” 30p per 100.
Unused Carbon Resistors. 100 difforent 50p.
Unused W/W Resistors. 100 assorted £1-10.
100 Capacitor Mixture, 83p.

$ib. 8 to 2BA. Nut & Bolt mixture 28p. Brass 38p.
48 Assorted Potentiometers Unused £1-15
Ex Government Standard Jack Plugs 4 for 50p
8 volt 36 or 18 watt Bulbs. SBC. 70p per doz.
Earphones Ex Govt. 85p per pair.

New Meter or Cassette Cases, stiff imitation
leather 61 x 33" x 4”. Only 55p.

Ex T.V. Speakers. Porfect. 30 eliptical 55p.
300mA Meters New. £1-75p.

7’ Tape Spools 18p each,

All postage in U.K. included In price
SOUND SYSTEMS OF SUFFOLK
e il Rd.. I ich, Suffolk 1P3 SNQ

MULLARD 10W RMS AMPLIFIER
MODULES, Absolutely complete. £2-65
inclusive. LTE, Minehead Road,
South Harrow, Middx.

ELECTROLYTICS 6%p
DESPATCH BY RETURN.
2,2 uF, 4,7uF-83v. 10 uF,
RBRuF, 47uF; 100uF - 285v,

ALL 6-5R ({inc. Vat) +10P p&p
Discount: 10% on totals over

£3, 18% over £8. c.w.o,
BUG SDUND ELECTRORICE THE SHOP
BLACKMORE END, BRAINTREE, ESSEX

MULTI-BAND RADIOS. Grundig Satel-
lit, 13 band, £129; Koyo, marine, air-
craft, PSB, FM, SW1, SW2, MW, LW,
batt/mains, £44; 4-band, MW, FM, air-
craft, PSB, £14. SAE lists. Langtons
Radio, High Street, Rocester, Stafford-
shire. 088 923 388.

Precision Polycarbonate Capacitors
All High $tability — Extremely Low Leakage
440V AC (£10%) 83V Range
O1uF (13" x3”) ~ B0p +1% £2% 8%
0-32uF (13" x§") 58p | 0-47uF 56p 48p  26p
0-28uF (13”7 x§”) 62p | 1-0uF 66p 56p  46p
0-47uF (14" x4 Tip | 22uF 80p &6p  58p
0-5uF (13 x4”) 75p| 47uF  £1-30 £1-05 B5p
0-68uF (2" x4”) 80p | 6-3uF £1-64 2129 £1-09
1-0uF (2”x§”) 9lp {10-0uF £22-00 21-60 £1-40
20uF (2”x17) 192 l1s.0uF 2275 g2
TANTALUM BEAD CAPACITORS-—Values available:
0-1, 0-22, 0-47. 1-0, 2-2, 47, 6-8uF at I5V/2BV or 35V;
10-0uF at 18V/20V or 28V;: 22-0uF at 6V/10V or 16V:
88-0u¥F at 6V or 10V; 47-0uF at 3V or 6V; 100-0uF at 3V.
ALL at 10p each, 10 for 85p, 60 for £4.
TRANAISTORS: BC183/183L. 1lp ;} BFY50 20p

BC107/8/9  Op | BO184/184L 12p | BFY51 20p
BCil4 1 BC212/212L 14p | BFY52 20p
BCI147/8/9 10p | BC547/558A 12p | AF178 30p
BC158/7/8  12p | BF194 1%p | oCT1 1%p
BC182/182L 11p | BF197 13p | 283055 50p

POPULAR DIODES—1N914 6p, 8 for 46p. 18 for 80p;
AN916 8p, 6 for 45p, 14 for 80p; 1844 Bp, 11 for 50p,
44 for 41-00, 1N4148 Bp, 6 for 27p, 12 for 48p; 1N4001
&ip: 002 6p; 003 83p; 004 7p: 005 7ip; 006 8p; 007 Bip.
LOW PRICE ZENER DIODES—400mW, Tol. 5% at
SmA. Values available: 8V, 3-3V, 3-6V, 4-7V, 5-1V, 5-6V,
-2V, 6-8V, 7-8V, 8-2V, 9-1V. 10V, 11V, 12V, 13V, 13-5V,
15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V, All at’
7p each, 8 for 89p, 14 for 84p. SPECIAL OFFER: 100
Zeners for £5-50.

RESISTORS—High stability, low noise carbon film 8%,
W at £0°C, YW at 70°C. E12 series only— from 2-2Q to-
2:2M£). ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAYL, PACK: 10 of each
value 2-2£) to 2-2M (2 (780 resistors) £5.

SILICON PLASTIC RECTIFIERS—1'5 amp, brand new
wireended DO27: 100 P.1.V. 7p (4 for 26p); 400 P.I.V. 8p
(4 tor 80p).

BRIDGE RECTIFIERS—2} amp: 200V 40p; S60V 45p;
600V 865p.

SUBMIRIATURE VERTICAL PRESETS—0-1W only:
ALL at Bp each; 502, 1002, 220Q, 4700, 6801}
1k 0, 2-2kQ, 47k Q, 8:8k Q, 10k, 15k Q,22k Q, 47k Q,
100k Q, 250kQ2, 680k, 1M, 2-5MQ, 5MQ.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COST OF SEA[AIRMAIL.

PLEABE ADD 8% V.A.T. TO ORDERS.
Send 8.A.E. for lists of additional ex-stock items.
Wholesale price lists available to bona flde

INFLATION? PRICE INCREASES?
SGS.ATES 7 watt IC TBAS10AS, only
99p. Send £1-98+20p post for two,
data included. PC Boards 55p each,
post 10p. 7 watt IC kit, all parts £2-25,
post 20p. Ready Built watt IC
modules using TBA8I0AS overload
protected size 31, x 21, x 3, £2-50
each, (stereo) 2 for £4-60, (quad) 4 for
£8-50. Post 25p ver order. Send mail
order to Watson, c/o 131 Buxton
Street, London EI,

Send
stamp for lists.

R.D.1. Ltd:
Chilton Works,

Garden Rd.,
Richmond,
Surrey,

corders from £2 ea.

2215 21-90.

Wanted

WANTED. Communication receiver
(540-10 metres). 8 metre band spread
or vernier also (2-10 metre) receiver.
Age immaterial, good working order,
reasonable price. Hindhead 5605. &

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

populur T.V. and Radio types.

KENSINGTON SUPPLIES (C).
367 Keasington Street, Bradford 8,
Yorkshire.

“RADIO & TV SERVICING” books
wanted from 1961 onwards. Any
quantity. £2:00 paid per copy by
return of post.—Bell’s Television Ser-
.vices, 190 Kings Road,  Harrogate,
Yorkshire. Tel, (0423) 55885.

WANTED. Old Pye Radio or Radio-
gram. Condition immaterial.—Collins,
131 Hazleton Way, Horndean, Hants.
Horndean 591725. Reverse charge even-
ings or weekends.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON'S, 55 Worcester
Street, Wolverhampton.

MARCO TRADING (Dept. W6).
The Old School. Edstaston, Nz. Wem, Shropshira.
Tel: Whixall 464/465 (8TD 094 872)
{Propra. Minicost Trading Ltd.)

CLEARING DISTRIBUTOR STOCKS,
transistors, diodes, components, etc.
Sample pack 65p incl. postage or sen

stamp for list. Redhawk Sales Ltd., 10
Maple Lodge Close, Rickmansworth,
Herts. Mail Order Only.

TELEPHONES WANTED, candlestick
.type or older (foregn and English).
01-722 4151.

Ladders

LADDERS, timber and aluminium.
Tel: Telford 586644 for brochure.
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Situations Vacant

ELECTRONIC CRAFTSMEN

Is your present job routine and uninteresting ?

We are a research establishment and our craftsmen are engaged
on a wide variety of work in the fields of prototype and small
batch wiring and assembly, test and inspection, maintenance
fault finding and repair., Why not join us and enjoy working in
first class conditions in the country.

You can expect gross earnings including overtime of £45 per
week, and we can offer good housing at low rental (for applicants
who reside outside the radius of our Assisted Travel Area)
together with 3 weeks paid holiday with holiday bonus, free
pension and excellent sick benefit scheme.

Applicants who should have served a recognised apprenticeship
or have had equivalent training together with experience in one
of the fields detailed should 'phone Tadley 4111 (STD 073.56.4111)
Ext. 5230, or write to: .

Industrial Recruitment Officer
(PA/78/PW) Procurement Executive
Ministry of Defence

AWRE Aldermaston

Reading, Berks

RG7 4PR

RADIO ENGINEER/TECHNICIAN
FOR CENTRAL AMERICA

Needed to work with the Radio Schocls Movement in Guatemala, training
a team of Guatemalans in the maintenance and repair of station equipment.
A British Volunteer Post. _
Information :
Paddy Coulter,
Overseas Volunteers CHR
41 Holland Park, London, W11 3RP

Educational

C AND G EXAMS

Make sure you succeed with an 1CS home study
course for C and @ Electrical Installation Work &

Jobs galore? Tens of thousands of
new computer personnel needed

over the next few years alone. With Technicians Radio/TV/Electronics Technicians. -
our revolutionary, direct-from- Telecomms Technicians and Radio Amateurs.
America, course, you train as a COLOUR TV SERVICING

i 1
Computer Operator in only 4 weeks! Make the most of the current boom! Leamn the

technlques of servicing Colour and Mono TV sets

It can pay around £35 p.w. as a through new home study courses, approved by
starter and can reach over £90 p.w. leading manufacturers.
After training, our executive ap- TECHNICAL TRAINING

Home study courses in Electronics and Eiectrical

pointments burcau—one of the gnglneering_, Maintenance, Radio, TV, Audio,

world’s leaders of its kind—intro- ing and Pr a. Also
duces you FREE to world-wide self-bulld radio kits. Get the qualifications you
opportunities. Write or ’'Dhone need to succeed.
TODAY, without obligation. Free details from:

INTERNATIONAL
CORRESPONDENCE SCHOOLS,

London COIl‘lplltel‘ Op erators Dept 732, Intertext House, London SW8 4UJ.
Training Centre . : Or Phone 01-622 8311 (All Hours)

Y24, Oxford Hse..
9-15 Oxford St. W1. Tel: 01-734 2874
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I . TELEVISION

. TRAINING

16 MONTHS’ full-time practical
and theoretical training course
in Radio and TV Servicing
(Mono and Colour) for beginners

13 WEEKS' full-time Colour TV
Servicing course. Includes 100
hours practical training. Mono
revision If necessary. Good
electronics background essential.

NEXT SESSION commences on
Sept. 15th.

Prospectus from: London
Electronics College, Depart-
ment B6, 20 Penywern Road,
L_;mdon SW5 9SU. Tel. 01-373
8721.

Service Sheets

SERVICE SHEETS for Radio, TV, etc.,
50p and SAE. Catalogue 20p and SAE.
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

) ALL AT 50p EACH

 PLEASE ENCLOSE LARGE S.A.E

WITH ALL ENQUIRIES & ORDERS "'
Otherwise cannot be attended to -

(Uncrossed P.O.'s please, original
returned If service sheets not availabis.)

PLEASE NOTE
We operate a “'by return of post” service. Any
claims for non-delivery should be made within
T-days of posting your order.

C. CARANNA

71 BEAUFORT PARK

LONDON, N.W.11 6BX
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number alternative.
Free TV fault tracing chart or TV list on

request with order.
Mail order or phone 01-458 4882

SERVICE SHEETS, Radio, TV etc,
8,000 models. Catalogue 20p. S.AE.
enquiries. Telray, 11 Maudland Bank,
Preston.

BELL’S TELEVISION SERVICES for
Service . Sheets, Manuals, Books on
BRadios, TVs, etc., Service Sheets 50p
plus SAE. Free booklists on request.
Back issues of PW, PE, EE, TV avail-
able 25p plus 9p post. SAE with en-
quiries.—BTS (Mail Order Dept.),
190 Kings Road, Harrogate, Yorks.
Telepnone (0423) 55885.




Books and Publications

£3-35 each, full details from:—

* THE McCOURT T.V. REPAIR MANUALS
MAKE REPAIRS SIMPLE AS A.B.C.
Set out in the easiest to follow style, showing symptom, cause and cure for every
common fault and virtually every possible one, for every British standard or
portable set plus many foreign. Contained in 4 large manuals, only £12 set or
-send your model, make and £3-35 for the correct manual by return. Cofour manuals

T.V. TECHNIC, 76 CHURCH STREET, LARKHALL, LANARKS.

Technical Books -
RadiotElectronics

World's Radio & TV Stations {International Edit}..£0.68
Audio Amplifiers........ £0.70
Boys Book of Crystal Sets &
Television Timebase Circuits
Radio TV and Industrial Tube & Valve Equiv . .. ..£0.
How to get the best out of your Tape Recorder .. .£1.67

Modern Electronic Troubleshooting - . .. .. .. ... £155
Jack Darr’s Service CHRIC, . . v ciinennnnnns £1.55
Transistor Circuits for Modern Test Equipment. . . .£0.68
Rad & Electr Coiour Codes and Data Chart. .. .. .. £0.20
Handbk of Transistor Equiv.and Substitutes. . .. .. £0.48
Hi Fi, PA & Disco Amplifier Design Hndbk. .. .. .. £0.87
Radio Servicing Problems .. . ......oviiiaianny £0.75
Electronic Circuits for the Amat Photographer .. ..£0.68
Handbook of Simple Transistor Circuits ......... £0.40
TV Fault Finding oo vvviinnavno .£1.10

Sound and Loudspeaker Manual. .. ...
TV Technicians Bench Manual .......
Radio Amateur Operator’s Handbook .
Towers International Transistor Selectol
Television Servicing Vol. No. 2... . ...
Television Servicing Vol. No. 3.
Television Servicing Vol. No. 4.
Radio Technicians Bench Manual
Servicing Transistor Radio Receivers. 5
1st Book of Hi Fi Loudspeaker Enclosures ... ... £0.68
2nd Book of Hi Fi Loudpeaker Enclosures. .. ....

Manual of Electronic Circuits for the Home.
Modern Crystal Set Circuits for Beginners. . a0
Electronic Novelties for the Motorist. . .. .. .. ..£0.58
2nd Book of Transistor Equiv.& Substitutes
Handbook of Electronic Musical Novelties. . .
Transistorised Novelties for Hi Fi Enthusiast. .
Fault Location Exercises in Rad.& TV Vol.1..
Fault Location Exercises in Rad.& TV Vol.2..
Colour TV Picture Faults, . .........
Practical Transistor Novelty Circuits . .
Boys Book of Practical Radio & Electro a6
Radio Receiver Construction using 1Cs & Tran:
I1Cs & Transistor Gadgets Construction Handb"|
Integrated Circuits Equiv. & Substitutes Hbk. .
Audio Technicians Bench Manual .........
Improving your Hi-Fi . ......... ..£3.30
Guide to Printed Circuits . .. ..

Receiving Pal Colour Television ... . .
World Radio TV Handbook 1976 . ............. £3.80

All prices inciude Postage & Packing

SUNDERSTANDING SOLID.-STATE ELEC-
TRONICS" is the simplest, easiest-to-foliow
book yet on the subject. Includes 12-lesson seli-
teaching course with “‘quizzes™. 242 pages,

hnical y with each chapter. And only
£1-20 post paid. Send a cheque/P.O. for your
copy now to: Texas Instruments Ltd., Book
Sales, MS21 PW1{, Manten Lane, Bedford,
MK4t TPA. .

Aerials

GENUINE FULL SIZE 7

18 element TV aerial 7= ssci
as used by leading <% &colour
TV companles Buaranteed

g, Perfect Pictures.
-, Save ££5. We supply
£ this genuine U H.F.
agtial for only £2.20, can
ue fitted outside or inside.
_ “FQuahity made technically
" advanced design. Precision
gnid refiector el minates ghosting.
@» Complete w'th elamp. instructions
advice. Money Back Réfund.
Wall/Caravan Bracket 25p_Best
H Cahle 12 per yard. Pleg 10P & FREE
with order maps & channel reference
of Radio & TV Transmitters
SEND DIRECT TQ DEPT. PW10

218 Mansfield Rd. Nottingham.

HARDWARE. Comprehensive range of
screws, nuts, washers, etc, in small
quantities, and many useful Construc-
tors’ items. Sheet aluminium to indi-
vidual requirements, punched, drilled,
etc. Fascia panels, dials, nameplates
in etched aluminium. Printed circuit
boards for this magazine and other
individual requirements, one-offs and
small runs. Machine engraving in
metals and plastics, contour milling.
Send 2 x 41;p stamps for catalogue.
Ramar Constructor Services, Masons
Road, Stratford on Avon, Warwicks.,
CV37 9NF.

12 VOLT 21”7 13 Watt Fluorescent Lightin
(by Thont;)/AEI) with diffuser & on/o’ﬁ switch. Idenl
oat, etc. teed.

£5-50 inc. VAT & Post. List price £7°02inc. VAT

SALOP ELECTRONICS 23 Wyle Cop,
Shrewsbury, Shropshire Tel. 53208

COPPER CLAD laminate for printed
circuits. 1/16in  double-sided eguxy
glass in_assorted sizes (average 9in x
10in), £1 per Ib (approx. 200 sq in),
including postaée. and packing. Mini-
mum order £1. Cash with order please.
Midland_Circuits Limited, 76-78 Cato
Street North, Birmingham B7 $AN.

v

2 volt MULTI-USE
Sealed Lead Acid Re-
chargeahble Cells.
Size LAS0—1-4" x 1417
447, 3 for £183

inc. P.&P.

Size GA2-1-7" x 13"
x 5. 3 for_ £2:3%
inc. P. & P.
GARFIELDS, 289 Rye
Lane, London, S.EAS

J. & A. TWEEDY (Electronic Supplies) LTD.
78 Ch th Road, Ch i, $40 2AP

y
We have in stock a good range of Jaybeam TV
and FM aerlals. As well as these we have a good
gtc;clitl of accessories. A SAE will bring more
“details.

Multibeam: MBM 28 £5-00. MBM £8-00. MBM 70
£12-50. JBM 18 £4-00. Rotators AR 30 £27-00.
AR 40 £32-00. CD 44 £64-00. Stereobeam: SBM2
£3-00. SBM 3 £4-00. SBM 4 £5-00. SBM & £8-95.
NEW 9 element £19-00.

VAT included on all prices.

Masthead amplifiers £11-00, Setback £5-50.
State group required on all aerfals and amplifiers.
Carriage is paid on all aerial orders but extra on
accessories.

Miscellaneous

LOWEST COST JIC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
in DIL’s. Make 8 pin sockets for
p, 14 pin for 7p (at 300 pin price).
70p for strip of 100 pins, £1-50 for
3 x 100, £4 for 1000. 1 p&p for
orders under £2. Add 8% VAT.
Instructions supplied—send sae for
sample. SINTEL, 53n Aston Street,
Oxford. Tel: 0865 43203. -

FELSTEAD ELEGTONICS (PWS2)

Longley Lane, Gatley, Cheadle,
Cheshire, SK8 4EE.
for low price

Styli, cartridges, leads, cassettes,
tape, plugs, sockets, components
and accessories &c. (by post only).
Send S.A.E. for list incl. illus.
stylus chart.

All items -aiso available to callers
in Manchester at Trionix, 177,
School Lane, {Kingsway
Corner), East Didsbury. 19.

UFO CHARTS: Wave Prediction, 54p;
Daily Flight Pattern, 50p; TV Dopplexr
Detection, 63p; Propulsion Theory,
65p; “Anti-Gravity”, 55p. Map 50p. Cir-
cuits: Transistor Optical Detector, 66p;
Radiation /Optical, 44p; Crystal Radia-
tion Counter / Timer / Stopclock, 85p.
g. ﬂ&ll}(a' Highlands, Needham Market,
uffolk.

TAPER, hand-reamer (with T-bar).
Invaluable tool for constructors.
Saves time and temper! Reams lgin
to l2in dia., 4in long. Guaranteed.
Only £1-45 post free. Gemini Services,
2;1) El:}eechwood Ave., Kew, Surrey TW9

TRIACS (plastic) 10A/400V, 64p (60p
for 3+); Diac 19p; NES555V 58p (55p
for 3+); LEDs 0-2in dia. Red 20p,
Amber Green Yellow 25p. P&P ‘108'
Add VAT. CWO. TK Electronics, 1

Studley Grange Road, London W7 2LX.

LOW COST IC MOUNTING. 100 IC pin
sockets, 60p. Quanti rates, SAE
details and sample. and 8 hole
plastic sug%ovrts 5p/pair (P&P 8p/

ordert). L (MLED500), each,
post_free (Quantity rates). PKG_Elec-

fronics, Oak Lodge, Tansley, Derby-
shire DE4 5FE.

f §

DON'T LOOK

unless. you can resist the temptation to

get these super ‘attentlon-getters":

% Pocket-sized MAX!I-VOLT Big
kinch Spark Generator (instant
15,000 voits!). Ready-made, needs
no batteries. Carry it around any-

. where. Only weighs about 3 oz.
(89g.) send £1:90 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£6-90 for yours now!

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco’s & parties. ‘Brain-freeze’
'em with vari-speed stop-motion
fiashes. Includes super case too.
Send £2-90 now! i
(all prices include V.AT., packing
& postage.)

Send remittance to:

BOFFIN PROJECTS,
4 CUNLIFFE ROAD,

STONELEIGH, EWELL, SURREY

(Mail order U.K. only) X

Or for more details, send 20p for lists

mn



Add 10p P. & P. for orders under
£2. Dafa, and circuits where
appropriate supplied with orders,
" or available separately {send 9in

x 4in S.A.E.) ADD VAT at 8%.

DL707 Red 0-3in LED 7 seg display C. Anode £1-35
DL747 Red 0-6in LED Jumbo display C. Anode £2-45
Economy DL704 Red 0-3in 7 seg LED C, Cath. _95p
NSN32 Type 0-12in 3 digit LED C.C. Red £1-65
MK50250N Alarm Ciock IC £5-60
CT7001 Clock/Calendar/Timer IC £5-95
MK/704-6 MK50250N 6 digit Atarm Clock Kit  £16-85
{complete less case, transformer, switches, LS)
SOLDERCON L.C. Socket Pins 106 pins for 50p
(Nylon supports available) 300 pins for £1-50
Send s.a.e. for pin sample 1000 pins for £4-00
Other displays, IC's, etc. are available; also RCA
CMOS at new low prices:
Phone (9.30 to 7) or send s.a.e. for lists,

SINTEL, 53N_ASTON STREET OXFORR

Tel. (0865) 43203

VALVES. Radio, TV, transmitting, in-
dustrial. 1930 to 1975. Many obsolete.
2,000 types stocked. List 20p. We wish
to purchase new and boxed valves.
Cox Radio (Sussex) Ltd., The Parade,
East Wittering, Sussex. West Witter-
ing 2023.

VALVES. New, boxed, and reclaimed
types. S.A.E. for_lists. Al Radio Com-
ponents, 14 The Borough, Canterbury,
Kent, CT1 2DR. .

BULK OFFERS
All goods full spec, and marked
. £2:50/100 1N4002

1N4001 £2-80/100
1N4003  £3-20/100 1N4004 £360/100
1N4005 £4-30/100 1N4006 £4:70/100
1N4007  £5-00/100 1N4148 00/1

BC182 £7-00/100 BC183 £7:50/100
BC184 £8-00/100 BC212 £7-50/100
BC213 £8-00/100 BC214 £8:50/100
BC108 £7-50/100 BC109 £750/100
BC116A  £8-00/100 BC161 10/100

BC267 £6-00/100 741C £19/100

NEBSSV _ £38-00/100 2N3055 £2758/100

400mW Zeners £3/100, most values.

Agsorted Computer panels £25/cwt. .
Assorted small value capacitors—mlca ceramic,
poly etc. £26/10,000

Assorted C280 caps £4/1000 {cosmetic faulis)
Assorted 015/016/017 electrolytics—mostly OK,
but very few are marked, so only £18/10,000.
Ferric Chloride £30/100 1ib bags.

Miniature mains transformers, all 100mA sec:
6-0-6V £5/10; 9-0-9V £5'50/10; 12-0-12V £6/10.
. Veroboard Offcuts £22/101b.

1000mfd 63V wire ended ITT £25/100.

Minimum Order £5; carr free; Add VAT @ 8%,

JUNIPER ELECTRONICS (PW32)
PO BOX 6I SOUTHAMPTON

TREASURE TRACER
ME. i" Malal Laratar

@ Varicap tuning

® Britain’s best selling metal
focator kit

@ Weighs only 220z. Fitted with
Faraday shield.

@ Speaker and earphone operation

@ Knocks down to only 17in.

@ Prebuiit search coil bl

SUPERB INSTRUMENT CASE by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of %adio,
Electronics and Hi-Fi enthusiasts are
choosing the case they require from
our range of over 200 models. Largest
choice at highly competitive prices,
why pay more. Fast despatch. Free
literature, (stamp would be apprecia-
ted), Bazelli, Department No. 25, St.
Wilfrids, Foundry Lane, Halton, Lan-
caster LA2 6LT.

@ Thoroughly professional finisl
| @ As seen on BBC1 and BBC2 TV
*| @ You only need soldering iron,
\ screwdriver, pliers and snips
. @ Five transistor circuit
Send stamped, addressed
envelope for leaffet

PRINTED CIRCUIT manufacturer’s
offer, ready drilled PCBs for PW _and
PE projects published after June 1974,
at one price 70p. E.g. Orion amp, tele-
phone exchange. Also full sets for:
Tele-tennis £3-50; PE CCTV £1:40p.
Power slaves £1:35p. Scorpio ignition
and Ferret locator 60p. CWO. Please
add 15p per 40 sq in P&P. Production
space available for PCB production,
lesign, silk-screen printing, electro-
plating, tinning plus all graphic/art
and photographic masters. Estimates
by return post or phone. WKF Elec-
tronics, Welbeck Street, Whitwell,
Worksop, Notts. Tel: Whitwell 695
(Derbys.).

DIGITAL CLOCK CHIP, AY-5-1224, with
data & circuit diagram, £3-66 + VAT,
‘Jumbo’ LED digits (16mm high), type
DL-747, only £2-04 each + VAT, post
free.—Greenbank Electronics, 94 New
Chester Road, Wirral, Merseyside.
L62 5AG.

P.W. CRATA F.M. TUNER. Set of five
P.C. boards £3, p&p 20p. Other com-
ponents available, S.AE. for lists.
Teleradio, 325 Fore Street, Edmonton_
London N9 OPE.

Business Opportunities

] N A . go |
Run your own hifi store
A unique pportunity to run your own hi-fi superstore

and become the outright owner of a franchise that’s
the only one of its kind in Britain

Tandy Corporation (Branch UK), a division of The Tandy Corporation of America, where its
‘Radio Shack’ operation has over 2,000 retail outlets, arrived in Britain late in 1973 and has

already opened 100 audio superstores in England. During 1975, the same fast rate of growth
will be maintained and openings will commence in Scotland. Every major town and city will
have at least one Tandy Store.
The product range consists of exclusive Tandy brands of radio, audio and communications

equipment plus comp ts,
competltive prices.

ies and kits offering the highest possible quality at

This ensures high volume sales with substantial profits. Previous trade experience is not
necessary. Tandy's 50 years experience assures realistic training of the Franchisee and covers
everything from your Grand Opening, to everyday routines, plus regular newspaper
advertising, full merchandising and promotional support.

A minimum investmerit of £17,000 is required.

For further information please write in confidence to the Senior Vice President,

Mr. Richard N. O'Brien.

TANDY
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Tandy Corporation (Branch UK)
Bilston Road, Wednesbury, WS10 7]N, Staffs.

SIMPLE TO FORM
NON-MAGNETIC RUST PROOF

MILL FINISH

ALUMINIUM

FLAT MINI SHEETS
10ins. x 14ins. 20 swg (0.90mm.)
6 sheets for £2 plus 30p P& P
OTHER SIZES AVAILABLE
For general car repairs,
trims, kick plates, ete.
BAYKIN
ENGINEERING LTD.

(Dept. PW)
GREVILLE ROAD, BEDMINSTER,
BRISTOL, BS3 1LL

AERIAL WIRE. High quality PVC
covered multi-strand copper, 50ft 60
510}7); 75ft 87p (152; 100ft  £1-2
15p); 150ft £1-80 (2 p;; 200ft £2:39
(26p); 250ft £2-96 (28p); 300ft £3-54
(31p). P&P in brackets. Longer
lengths available. SAE all enquiries.
Al Radic Components, The
Borough, Canterbury, Kent CT1 2DR.

VAT & Post FREE

J%ngum BAKER ST.

Synthesiser
Sounds
Supreme

(X4

by Dewtron (v-rextrs)

Famous kits, e.g. waa-waa complete
kit £3-50; Fuzz kit £5-50. P & P 25p
under £10. Ring Modulator modules
£9. “Mister Bassman'’ Bass Pedal
Units and whole range of synthesiser
modules, musical novelties, etc. Cata-
logue 20p from D.E.W. Lid., 254
Ringwood Road, Ferndown, Dorset.

OSCILLOSCOPE TUBES for engineers
in electronics, New boxed, Mullard
E13-10GH. Caliers omnly £8-50. Com-
ponents, valves, etc. Rogers, 31 Nelson
Street, Southport.

GLASS FIBRE PCBs for all projects.
Drilled and tinned. Send master print
and 30p per board plus 5p per square
inch. Electro Circuits, 4 Highcliffe
Way, Wickford, Essex.



FANTASTIC NEW
|MICROTEST 80

TR

MEASURES i
90 x70x18 mm
ELECTRONIC ZERO O
Amazing Value at

8 fields of measurement
and 40 ranges

ﬁ PRINTED CIRCUIT BOARD IS l

REMOVABI.E WITHOUT SOLDERING

Volts D.C. 6 ranges: 100mV - 2V. - 10V, - 50V, -
200V.~1000V. (20kQ/V) E2% precision on
DCand AC

Volits A.C. 5ranges: 1-5V. - 10V, - 50V, -~ 250V, -
1000V. 4kQ/V)

Amp. D.C. 6 ranges: 50uA ~ 500uA ~ 5mA -
50mA - 500mA -

Amp. A c. 5 ranges: 250uA — 2:5mA - 25mA -
250m 2:5A
hm:4mn s: LowQ -0 x1 -2 x10-0 x 100
from1/10 dl Q until 5 Mega ()

Qutput 5 ranges: 1-5V, - 10V. 50V, - 250V, ~

Decibels 5 ranges: + 6dB, +22dB, +436dB,
+50dB, B

Capacity 4 ranges: 26uF -~ 250uF - 2500uF -
25,000uF

SUPERTESTER &80R ICE
20,000 Ohm per Volt/sensl-
ﬂvlty Fully screened
against external magretic
fields @ Scale width and
small case dimensions (128

x 95 x 32mm) © Accuracy
and stability (1% in D.C.
e 2% In ACé of indicated
reading @ Simplicity and
ease of use and readibility ® Fuil ranges o
accessories @ 1 timés overload ] Prlnted-
clireuit board is ble without

More ranges than any other £I 8 5 o

meter. Ask for free catalogue

Accessorles {extra) avallable to convert Microtest
80 & Supertester 680R into following: LIGHT-
R TER, EL T

MORE RANGES FOR
LESS MONEY!
ACIDC Muitimeter type U4324

A-DC 0-08-3A - 6 Ranges.
A-AC 0-3-3A -

anges.
: Inthe range of 45 to 23I;IH2
5 Ranges, Decibel: —10 to + 12dB.
B Accuracy: + 2-5% DC. & 4% AC.
Dimensions: 167 X 98 x 63 mm -

only £8°'85

ALPHANUMERIC NIXIE TUBES B7oT1
The Aipha
numerig NIXIE
tube has the
ability to display
ail the letters of
the alphabet,
numerals 0 thru
B and speciai
characters In-a
Bt L AT
rom e stand- Tr:'_ 7
point of both "ﬁ.]_.iqf‘" ¥
readabillty and Rl @
elactrical terist the Alph
NIXIE tube provides many unique benefits
Including % 170v-2imA % All d.c. operation
% Uniform, continuous line characters of equal
height % Memory with simple solid state drive
circuits Y Readability in high ambient light . , ,
200 footiamberts brightness ¥ Long life with no
loss of brightness % Character height 2}in.

Price oniy 99 each plus 16p P/P.
Bases for above 609 each.

JUST ARRIVED !!

NUMERIC INDICATOR TUBES
Ultra-long life, high quality, 0-9 and 2 indepen~
dent decimal points. Supply voltage 200V D.C.
Current 14mA, Pulse duration 100¢s. Cheracter
height 0-51, ovarall size 1-4.

Brand new,
requlrements Type BSBSSat
1-25£1-4 25+ 9 100+ 890,

prlce an appiication
Ad. 8% VAT to all items - 35p P& P
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
- Tel: 01-837 7781

For Sale

MICROPHONES. AKG DI09, £12 65’.
AKG

D202EI, £43-45; AK
£18-70; AKG DISOE, £20; AKG D22
£55; Sennheiser MD211N, 949-50;
heiser MDA413N, £29-70. All brand new
and boxed. Send CWO to J. 1. Francis,

_(Wood Green) Ltd. Manwood House,

Green, Harlow, Essex. Tel:

Matchmg 476.

COPPER CLAD LAMINATE
FOR

NTED CIRCUITS
Single sided 1[10" paper base—1-Up/sq. Inch.
SInulo sided 1/16” glags-epoxy—1-5p/sq. inch.
Any rectangular sizes cut to
Please send cash with order.
Price Includes postage and packln%
From: SIMTECH ENGINEERING LTD
VOLUNTARY PLACE
WANSTEAD
LONDON E.f1. 01-530-4240.

your requirements.

ENTHUSIAST CLEARING component
stock, for list s.a.e, to Fretter, 56
Antony Gardens, Plymouth PL2 3SB.

Everest Instruments Ltd.

34, Shakespeare St., Nottingham. Tel: (0602) 45468

All prices quoted include P&P & VAT, min order £1,
m.V'\‘.g. only, 12x10 S.A.E. for full lists. Trade enqumn
vite:

Transformers 240/110v p
Volts Amps £ autos. 30 watts 2-82
63 15 1-66 50 , 333
88 30 1-90 100 ., 478
90 1-0 1-66 150 ,, - 607
12:0 1-5 1-90 200 ,, 78
120 3-0 2:74 . 600 ,, 15-47
0-5 178 Bulk tape eraser 32
9-0-9 05 178 15-8-3 ohm 12 watt
9 10 2:03 ng . 1-58
10-0-10 2.0 2:73 Transistor driver
12-0-12 1-0 . 2:02 4:141
12-0-12 20 285
120412 3.0 3-83 P,C. Board
15-0-15 10 2862 Single olded
§-0-18 2:0 393 sq jt 0-50
0-10-12+14- Sln le uded ﬂbre
6-18  4-0 417 glass q {1 0-85
0.5-20-30- o— Do?ble sided ﬂbro
. 8

40-60 g g q ft 0-90
Battery charger ¢:ul in- multlples of 67

%01{ SALEthMSg.gf{)m Electra Marine
eceiver wi wer fb) unit.
£40 ono ' and Guillim po 'l‘ralzxpis]y

£20 ono, both in workmg order. 01- 283 .

1030 ext 429.

SOUNDLIGHT CONVERTERS from, £9,
Ry VS 1?§“ghung 98A5(N§

cal BTV Y,

West Green Road, Lond

01-800 8656.

H A C SHORT-WAVE
. - - KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for S8hort-Wave Equip-
ment of quality. "H.A.C.” were riginal
suppliers of Shart-Wave Receiver Kits for the
amatenr constructor. Over 10,000 satisfied

Colleges, Hos-
pxtnls, Public Schools, R A.F., Army, Hams, ete.

1874 “DX” RECEIVER
Complete kit—Price $4-60 (incl. p. & p. & V.A.T.),
omer writes: ‘‘Ausfralia, India and America
at loud volume,”—*T have now heard o{erh&m
e
received 32 Q.8.L. veriﬁed :reporta——!rom all

continents, An amazing one-valver,”
This kit contains all genuine short-wave com-
Pponents, drilled chasals, valve, sccessories and full
instructions. Ready to' assemble, and of course,
a8 all our products—iully guaranieed. Full range
of other 8.W. Kkits, inciuding the famous model
“X plus” (illustrated above). All orders despatched
by return. Send now for free descriptive catalogue

of kits and components.

Send stamped envelope for details.

“H.A.C” SHORT-WAVE PRODUCTS
P.O. BOX No. 16, EAST GRINSTEAD,
SUSSEX RHI? 3SN

tranaformers 6x6, 6x12, 12x12,
8&12v 1-0 214 12 %
. 2-98 Circuit etchant 250ml 0 50
4-0 3-93 1ib ferric chloride  ¢-50
-8 . SWR 50 swr & power o
2}" EMI 8 ohm tweeter win
0-834 |llumlnated (12v) edne
o ohm meter 130ua
tweeter 5104D 1-43 5x7led alphu numerlc
3” Audax 8 ohm tweeter matrix 14 dil
6:5TWBI8 155 BB113triple varlca ;s 0 M
5% Audax 8 ohm bass Dual reed relays 3 ohm
47 coll 2 reeds N.
5% EMI 8 ohm bags BC177 comnllmemary
3472BW P o BC107 0-20
5” EMI 8 ohm AC 28 018
1 10K 1in atereo pots 0-39

4A/564B 119
8}* EMi d/cone 8ohm
838 .
7 x 4 EMI 15 ohm
99950A 0-20

8x5 EM! d/coned or 110v solenolds 025
8 ohm 10 watt 322 | 8280A BCD decade
m

100K log stereo pots 4
D.P. switch . 0-45
250 ohm 1in pots + S. P.
tch ¥ shaft

10 x 6 EM! 8 oh counter .
3870KG/H 2:26 Twin tuning 300 4 250pt
10-x 8 EM! 8 ohm mid- with ganged 100K pot
range 93870 36 1 varicap tuning 0
10 x 6 EMi 8 ohm

20 watt 11-90 pression trimmers 0:08
10x 6 Elac 8 ohm d/cone 0-47mfd @ 100v

G10RM59 357 polycarbonate [ B 1]
8” Elac 8 ohm -Omid

polycarbonate 012
8” Celestion & ohm

0-01mfd @ 160v tu bulu.r
Nmfd @ 600v  0-04
1500y  0-04
13 x 8 EMI 20 watt 8 ohm RMmltplastlc bottles
390GK/H '6-55

92380GK/ for etching solution 0-18
13 x 8 EMi 26 watt 8 chm 280v 0280 capacitors

92390GF/H 10-12 0-01, 0-015, 0-022,
o 047 0-02
: 0-1 8-03
Miscellanaous 0-33 0-08
SWR 10 swrsingle 4 10 012
meter 8-20 2:2 020

Electrolvtics. Tubular with axlal leads except whorc
stated,

Mid Volts Pence
47 4 7
100 4 T
330 4 7
- 83 6-3 A 4
R B
470 A
1000 € 11 .single end p/c fitting
22 10 7
25 10 7
2 10 7
100 10 7
220 10 7
330 10 L]
15 16 7
a3 16 7
68 16 7
220 16 9  single end p/c fitting
330 16 12
1000 16 20 ,
10 25 7
22 25 7
47 25 7
100 25 7
150 25 9
200 25 11
470 25 15
1250 25 24  single end can
. 25 65 single end can
100041000 30 - 32 singleend can
500 30 40 single end can
88 40 7
15 40 T
- 100 40 9
1000 , 50 35  single end can
1 63 7
22 63 7
47 B3 7
10 €3 7
15 63 7
- B
agog 63 32  single end can
2500 63 85  single end can
4700 63 145  single end can
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ALL DEVICES BRAND NEW AND FULLY GUARANTEED. ‘ ‘
ORDERS DESPATCHED BY RETURN OF POST. TERMS
OF BUSINESS : CASH/CHEQUE/P.O.s OR BANKERS

DRAFT WITH ORDER. GOVERNMENT AND

35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS
MAIL ORDER. CALLERS SATURDAYS ONLY ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME.

Send 15p postage for our comprehensive catalogue P & P ADD 20p TO ORDERS UNDER £10-00. OVERSEAS

ORDERS POSTAGE AT COST, AIR/SURFACE.

TRANSISTORS (less 10% for 25+ of one type) 1
A fip Bciac s 8P B o0 e eme 7o v | PRICES EXCLUSIVE OF VAT.
6 11p p P p P p
ACt27 11p [ BC1s7 13p | BFIBL 33p | OCB! 15 | 1Soee  an [ oNaoss 42p | OVY ‘CoT 00t 000r0 0rars "0 san e e e AT A .01 3p: o.ts

AC128 11p | BCIss 12p | BF184 22p | OC2 15p | 15923 10p | IN30S5 45 | Go0Ro: 0v009, b-Ger. o'00 BT 4 o os, o onany oo 04T, D-006s, 0.1

0
ACG176 12p | BC159 13p | BF1ss 22p | OCa 28p | 2Ness 15p | 2N3614 595 L :
AC187 12p | BC167 12p | BF1o4 10p | OG140 100p | 2N6S7 13p | 2N3615 65p 3";«,%3":2"2'1".33"’“"7°°'°63’°""“3"'”"" 022 81 6:53 80 0-06 120

9
2

AC188 12p | BC168 12p | BF195 10p | OG201 70p | 2N6e8 30p | 2N3702 12p

ASYI7 33p | BCle 120 | BE1se 120 [OC02 80p | 2Ni06 11p | 2N3703 120 | pOLYESTER RADIAL LEAD P.C. TYPE (Values are In Hi). IFEEDTHROUGH

ACY19 2sp [ BCII0 11p | BEIGT 15p [ TIC44 30p | 2N708 16p 12P | 250V ; 0-01, 0-015, 0-022, 3p; 0-033, 0-047, 0-068, 3ip; 0'1 4p: | CAPACITORS
ACY20 3 T1P29 43p | 2N918  40p | 2N3705 12p 3 D} , 3ip; p;

Acv2t 28p | BCI72. fip | BFSgs 18 | TIP20A 45p | 2N930 18p | 2NS706 10p 0-154p; 0-22, 0-335p; 0-47 Tp; 0°6810p; 1- 0‘11p,1 520p; 2-222p. 1000pF/asov s
ﬁgﬁoz 1‘;’8 lg}:llg :g: Brxss g: T:;ggA 38 ENH% %8: Naro '8'; ELECTROLYTIC CAPACITORS. Axial lead type (Values are In )

AD149 45p | BC179° 18p | BFY50 15p | TIP31 54p | 2N1301 20p { 2N3709 8p | 83V:0:47.1-0,1-5,2:2,3-3, 4, 4-7, 8-8, 10, 15, 20, 22, 47, €8, 6p. 100, 12p. 40V 100, 6p

AD161 38p | BC182 10p | BFY51 15p | TIP32 &4p | 2N1302 20p | 2N3710 9p | 000, 42p. 30V ; 3500, ‘41p. 25V: 10, 68, 150, 6p; £20,"11p; 470, 13p; 680, 18p;
ADi62 38p | BC183 1op | BEYS2 45p | TIP33 85p | aN1303 Zop ] aNa77t 140p | 1000, 24p 2200, 34p. 3000, 39p : 4700, 47p. 1SV 40 125, 250, 6p. 16V': 1000, 1500, 16p.

3
°
[2]
Q
=
-
2
o
@
§
B

[

Abne 16| B0l 41p | B8 Tib | TirS e | aNish o | snares shep | 1OVEL (L b 340 ot il 14p; 2t o
AR nBCEZ o[ BONR et ® | Tibioa Ten | BN 24p | 2NaTis 28p | POTENTIOMETERS (AB) Carbon | TANTALUM BEAD CAPACITORS
AF117 13p [ BC214 17p | MJE370 63p | TIS43 26p | 2N1307 24p | 2N3s20 S7p.f Track, 0-25W Log & 0-5W Linear values | 25V: 0-1K4F, 0-2, 0-47, 1-0, 2-2, 47, 68
ﬁF11218 ggp 8¥:§ gp mjgg z;p ;!l's)(‘1‘07 :")Ip gmggg :gp 2N§8823 gl;p 1KQ-2M Q single gang 14p | 35V:0-12F, 0-2,0-47, 1- 0,2-2, 47 ¥

F1 ] p P 1:d P | 2N3824 50p | 5K -2M Q2 single gang D/P switch 32p | 20V: 10uF; 18V: 224F; 10V: 33LF, 221
AF124 30p | BCYS8 18p FP102 30p | ZTX108 8p | 2N2217 23p | 2N3004 15p ¢ 331F, 4T1F; 3V 47uF, 1001F,
AF125 30p | BCY5a 18p | MPF10330p | ZTX109 12p | 2N2215 20p | 2N3s0s 17p | 2K2-2MQ dual gang stereo 450 | BYitartop cacr V" <M
AF126 30p | BCY70 15p | MPF104 30p | ZTX300 12p°| 2N2221 20p | 2N3908 17p | SLIDER POTENTIOMETERS
AF127 - 30p | BCY71 18p | MPF10530p [ ZTX301 14p | 2N2222 20p | 2N4037 35p | 0-95W log and linear values MYLAR FILM CAPACITORS
AF139 33p | BCY72 12p | OC23 144p | ZTX302 18p | 2N2303 25p | 2N4058 15p f
AF181 45p | BD131 40p [ OC26 40p [ ZTX304 22p | 2N2369A oN4061 13p 5K Q-500K Q'single gang 35p | 100V: 0-601; 0-002, 0-005, 0:01xF 3p
AF186 48p | BD124 75p | OC23 = 48p | ZTX311 10p 14p | 2N4062 14p | 10K 0-500K Q Dual gang 50p | 0-015, 0-02, 0-04, 0-05uF - Ap
Agggg 3aop gg}gg :gp ggas ggp 'Z:P)éag :;p g#gggg ggp gngy_’ g;p KNOBS for above Black or Silvered 8p | 0-15, 0-250V: 0-47uF 6p
BC107 10p P 36 p | ZTXS 14 ] P E
'BC108  10p | BD145 55p | OC41 15p | ZTX501 13p | 2N2004 20p | 2N5458 30p | PRESET POTENTIOMETERS CERAMIC CAPACITORS
BC108B 12p | BDY60 75p | OC42 15p | ZTX502 18p | 2N2906 15p | 2N5459 30p | 0-1W 50Q-1M Q Vertical only Sp | 50V d.c. Plaguette body 25mm leads,
gg}ggc :29 BE1Y151 §5p 88:; EP g!%gg: gl’ g”gggzegsp gm:? ;gn 0-25W 100Q-2M Q Horlzontal - 6p | Range: 5pi-10,000pt 2p

5 p |2 P p . ¥ B . . .

147 ’g BFI77 26p | OC70 12p | ZTX550 18D | 2N20260 9p | 40361 ‘5; 0:25W 1K Q-2MQ Vertical 6p ' 0-015uf, 0-022,f, 0-033uf, 0-047uf 3p

BC148 8p | BF178 28p OC7i  12p 11544  5p ] 2N2026R 3p ! 40362 49P | QUALITY RESISTORS. ERIE MAKE 'IIJ‘I‘ELKE%?"P‘QISC
R 1 Small Size, High Stability, Low Noise -PRICE
Less 5% for 15+ mixed DIODES APOLLO—MW N IN

TTL 74 Less 10% for 25+ mixed | A a120 10p TUNER[RECEIVER | Type Pwr Tol. Range Val. 199 10049 500+ | IUNING

DIGITALICS . ¢ 159 for 50+ mixed Carbon W 5% 2:202-10M E24 1p 0-8p 0-7p

BYio0 18p | (all parts available) Carhon iW 5% 2:2Q10M E12 1p  0-8p 0.7p 100pf 80p

7400 14p | 7428 38p | 7473 33p |- - - 0
7401 14p | 7430 gg 72_7’; 2;;, :g:z ;;g 5D—§5UD1E Miniature R Earbo!l ;:ilze 5/.- thﬂ 10M E12f Z:p I2p - :gg:; :;p
15i 3 7 b o st of each value not mixed. 1 P
D B B a2p | BYZ11 25p | LM 120N £1-40 -
p p
7404 18p | 7437 27p | 7480 44p | OA5  38p | MVAM: £2:70 JACK PLUGS | SOCKETS PANEL METERS
7405  18p | 7438 - 27p | 7481 9p | OA9 9P | 6.Way Tuner Unit = 60mm x 46mm X 35mm
s sgp ;ﬁ? !’gp ;gg ;gp gﬁg? “a’p 1Mi 9932 £3-40 Screened | Plastic | Open | Moulded | requires 14" hole
708 :1'55 7442  63p | 7484 9op | OAss 13p |ShiderskQlin  3sp| chrome | body | metal | with | FULL SCALE
7400  15p | 7443 120p | 7485 125p | QA0 - 6p | Slider 50KQ Lin150mm [ 2-5mm 10p 8p 8p break | ME 6 0-50uA
7410 15p | 7444 105 | 7B 334p | OAGt  Ep Rivlin WS 150 £3-00 g's"’é" = 14p 10p 80 | contacts | ME 7 0-1002A
7411 20p | 7445 p p p | INDUCTORS tandard Mono 17p 13p | 13p 170 ME 8  0-500zA
7412 20p | 7446  105p | 7491 :‘;P Qp202 gr | Toko sas4os 30p | Standard Stereo’] 30p t8p | 15p 25p ME ¢ 0-imA
744 :;: Ta4s 12:: T4 d1p | PLicos 8 | TOKO Y1s576AQ 30p ME10  0-5mA
7416 35p | 7450 15p | 7495 . 63p | PL4006 6p | TOKO YHCS11100AC2 | DIN o Plugs [ Sockets | Couplers { ME11  0-10mA
17 3p | 7451  5p | 7496  72p | 1Net4 Sp , 3o [ o L OUDSPEAKER ME12  0-50mA
M0 fsp | 7453 15p.| Tét2t 32p m&yz zp TOKO CFUOs0D  55p | JYPE. 3 4 12p 8p 15p ME13  0-100mA
7422  24p | 7454 15p P p | p.C. Board 5
123 27p | 7480 13p | 74141 Top | 1N004I5 6p | Lo Do2rd . P r ME14  0-500mA
7495 27p | 7470  30p | 74190 160p | 1N4006/7 7p - | (5% discount for com- | CO-AXIAL (TV) 10p 8p 15p(if)| ME15  0-1amp
7426 27p ) 4772 z6p | 74191 6or | 1Nd1az 5p | plete Kit) ME 16 0-50V AC
FHONS & | Sp(sgl % | ME17 0-300V AC
LINEAR IC'S ZENER SCR assoriedycolours IGLIRY Mebie [Henliassd
N p (trpl.,
709C 14 pin 30p | LM300H  170p | NE562 310p | PTODES (Thyri ME 19 'VU' Meter
723C 60p | LM301 42p | SL403D  150p | Range 1A 50V 38p | BANANA i 70 1 - Price £2-65, p & p 10p
e 26p|LM30H 170p [ SLaeA  1s0p|27vv 1A 10OV 420 Swirches”
o o0 LMaus 170p | SN76033  250p [ 400mW 9P 11A 200V 47p DIL SOCKETS
P 1 Lm3cok 185p | SN76115  200p|1.3w 17p] 1A 400V 52p | TOGGLE: SPST 18p | PUSH BUTTON: Miniature push | 8pin 14p
748C 28p P11A SOV 70p | pppT . 22p | to make or break non locking ~ 15p | 14 pin 14p
7805 (T03) 160p |LM380  100p | TADIO  130p 3A50V  38p ROCKER| L oal 16 pin 15p
7815 210p |LM381 1850 | TBASO  110piBRIDGE  [3A100v 43p | SUB-MIN TOGGLE | SOTIER (white): 10A 250V SP
g S0, | LH3900 75p | TBAS10  150p | RECTIFIERS |3A 200V  55p | SP changeover d5p P | HEAT SINKS
AY-1-0212 5-50p ) b oun  gop | ZN414 110p 3A 400V .74p | SPST onjoft  40p | ROCKER: llluminated (white) incorp- | TO5/5F 10p
P {plastic case) TO18/18F
AY-1-5051 115D { yriane)  130p TA200V _ 24p|5A 400V 90p | DPDT 6 Tag 6dp | orates Deon, lights when on / 10p
CA018  72p| pcia04p . 360p | TRIACS 1As00V  25p|7A 400V 95p | SLIDE: A1 240 il BSR4
CA3020 145p MC1310P  280p | 3A200v = 2A50V 30p | 7A 600V 108p | 1A DP 250V 10p ROTARY SWITCH: 1 pole/i2way Insulation Kit e
CA3036 90p P Plaa1oov 35p]C106B  37p | 1A DP 250V C/O 12p | 2p/6w, 2p/2w 2/pdw, 3p/3w 3pjdw, (Mica & 2 washers)
MC1710CG . 55p { 3A400V  99p[pA200V  40p|C106D  47p | tA pP 250V op 1~ 4p/dw, 4p/dw 24p ca &2 washers
CA3045  55p | mSCe040  90p | 6A400V  120p[2Ad00v  44p|TIC44  28p - 2
CA3048  220p | MFC4000B 54p | 6A500V  147p|2A600V: 45p gu%i 1;39 TRANSFORMERS MAINS LAMP HOLDERS AND LAMPS
CA307s 1500 ) MLMaook  158p | 0Ad00v 1500 140900V 80P |00l5s " g5 | Primary 220-ze0v LES HOLDER Dome shapad, Red, Blue,
CA3081 150p | MVR12 170p { 10A500V 164D | yag00y 90: 6-0-6 (miniature  100mA 90p | Green, Yellow, White 14p
CAB3083E  210p | NE555 55p | 15A400V  178p | BY122 54p|DIAC 9-0-9 (minlature) 100mA . 90p LES BULBS 6v and 12v 70
CA3090Q 310p ) NES65 285p | 15A500V  198p | BY164 37p15T2 20p g—o—:}z_(ml?li‘;;ure);OOmA 1:::: MES HOLDERS Chrome cover, Red or
12, 012V 150) 150mA P | Amber, Jewelled top 28p
;&s:fmﬁr:\n :omzns fs"ﬁ;Mz%" SOPPER V%IRE @0z ree) evgl_g‘nﬁdaoxss 0-6,0-6V (MT 230)  280mA 1650 | MIES BULES oonv 12V o+
17 2A~13A malns ab |26 26,25 30 3WE  30p 5p per 23x5ix13- dgp | 2402V 500mA 220p | NEON : RED round top 250V 21p
13 500mA-15A 13p |32, 34,36, 0 SWG _ 48p  reel [0 0.7 o0 | 90-24-20-15-12-0  2A 340p | NEON: {” square top, red, green,
Chnasis Harder Bimm 10 FERRITE RODS: ¥ diam 42hdy 4sp | Pulse Transformer PT ATA #5p | Rea. 3 hole 2tp
Chassls Holder 13 22p |2” - 8p; 53" - 15p: 61 18p :::g;%" ::: VEROBOARD s Plofc:l 015 | KNOBS (fte 17 <hatt, with orub schew
OPTO ELECTRONICS vaAt?I(’:HgNEdSJ . xEr, U (copper clad) (plain) f(’;’;g'gfo':’fh“e)po,me, tpe - 10p
LED TIL 209 (red) Malgn OICIANg ey B:Gxaf ' ;:: 21*"3%," 32p g;p ::p K2 Slim silvered aluminium 10p
with socket. 16p 2'5 mm plug 15p bl 5 =l P | K3 Black 14 with chrome rim  15p
MINITRON 3015F 3:5 mm plug 15p Toxixar oop | B/p B/p gy Black semated. Mefal top with
7 seq display 110p grgsx:;l’_r" olug 28p 12x553” 1209 ginV “4'29 ;;P gp line {ndicator 33m dlam 12p
' " 1 24x P P P | K5 Black fluted metal top and skirt
gg: ;:' 40p 12x8x3" 1500 { 535177 . Msp  M5p TS calitrated 0-10. 37mm dia. 20p
850 | SPEAKERS THERMISTORS 15p each 43x177 185p — 110p | K6 PK2 as K5 with pointer on skirt 20p
ORP 12 58p -0- VA 1034; VA 1040; VA 1085; VA 1056; | Pkt of 36 pins 22p | K7 Black, knurled, tapered. Metal top
8023 0-5W . )
ORP 61 46p 8, VA 1058; VA 1066; VA 1067; VA 1077; | Spot face cutter 52p top & skirt, Calib. 0-10, 30mm ~ 20p
&N 5771 45p 4 VA 1098; VA 1100, Pin Insertion tool ‘72p 1 K8 Black or slivered for slider pot ([
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CAPACITIVE DISCHARGE

ELECTROMIC IGIITION KIT

“Sparkrite MK 2" |s a hlgh performance high quallty, capacitive discharge, electronic

i,

of the ker. Misfire due

system, S

§ to contact breaker bounce is electmmcally eliminated, contact breaker burn is eliminated,'the

condition of the s is not

to the perf

of the ignitlon, and the system

is no longer dependant on the dwell period for recharging.
Sparkrite will give you: Up to 20% belter fuel consumption, instant all weather starting,
cleaner plugs, faster acceleration, hlgher top speed, longer coll and battery life, efficient fuel

burning and less air poluti

| peak perf

The Kit comprises everything needed. A" ready drilled and guaranteed components and parts.
Prices: D.L.Y. assembly kit £10-83*. Ready built unit £13-85*. (Both to fit all

hiel

with coll/distribut
from *

ignition up to 8 cylinders.) Switch for instant

ignition £2-79%, R.P.M. limiting control £2-42*, Details of more i
*Inc. V.A.T., p &p. CALL IN AND SEE US FOR A DEMONSTRATION.

d units on req

ELEGIRUNGS (DESE
HSSE[}IHI[& of WALSALL

NIUM

lids, screws and
g (@ 8%). Add 18p to the total
ordervalue for postage and packmg

Ianty

FLUDHES?ENT

parkrite’” ignition to convenuonal

" “You can
bund this reverse

toetoad

it Hight. Everything need-

12v, 8w,
ed is supplied: white enamelled ready dritied metalwork,
ready drilled heatsink, printed circuit board. high quality com=

Iponents and transformer, end caps,

huts bolts washers, and simple assembly and
nstructions. Pnc‘s Assembly kit £3- 46* Readybullt£4 10"
Diffuser 59p* *inc. V.A. and

[
107 x T

le, the fluorescent tube

82 Bath Streel Walsall, WSt 3DE
Phone 33652.

FROM Name
Address

Please Sug

SPARKRITE MK 2 DIY Assemhly kits

to bulld Neg. or Pos. @ £10-93

SPARKRITE MK 2 Ready Bulit

Negative earth @ £13-85

SPARKRITE K 2 Ready Bullt

Positlve earth @ £13-86

lgnmon changeover switches @ £2-79
P.M, lelt systems in the above

Qry

umts @ £2
Fluorescent llgM assembly Kits

@

Fluor9scent light buiit units @ £3-78
Diffusers for the above @ 59p

of number alum. boxes

of number alum. boxes

of number alum. boxes

1 1 h

Cheque
(Send SAE if brochure only required)

/P.O.s for £........
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2 5SF
Tel: 727 5641/2/3

& | AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to Head Office

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON Wi

Tel: 580 8403

Open ali day Saturday

~AC/DC MULTIMETERS

TYPE U4313

39 ranges:
600:A to 1-5A A.C,
60uA o 1-5A D.C.,
1-5V to 600V A.C.,
75mV to 600V D.C.
Resistance up to 1IMQ
Capacity up to 0-5uF
Level up to 12db

Accuracy: 15%
2:5% A.C.

Sensitivity: 20kQ/V D.C.,
2kQ/V A.C

Mirror scale: 86mm long

Dimensions: 115 x 215 x

90mm

PRICE, incl. steel carrying

case, leads and manual

£13-80*

D.C,

TYPE U4315

42 ranges:

Accuracy:
4%, A.C

500uA to 2-5A A.C.,
50uA to 2-5A D.C,,
1V to 1000V A.C.,
75mV to 1000V D.C.,
Resistance up to 1IMQ
Capacity up to 0:03uF
Level up to +2db,

2:5% D.C,

Sensitivity: 20kQ/V D.C»

2kQ/V A.C

Plain scale: 86mm long
Dimensions: 1156 x 215 x

90mm.

PRICE, incl. steel carrying
case, leads and manual

£10-00*

LINEAR INTEGRATED CIRCUITS
— Please note reductions in prices —
Mullard TA A263. Direct coupled three stage
low level amplifier for use from DC to 600
ke/s. Supply voltage 6-8v. Typical power gain
77 db into 150Q load. Output power 10mW.
TO72 four-lead encapsulation £0-65%
Mullard TAA293. Medium freguency ampli-
fier with frequency response of 600kc/s.
Nominal supply voltage 6v. Typical power
gain 89db. Maximum power dissipation 160
mW. Power output 10 mW. into 150Q load.
TO74 ten lead-encapsulation £0-65*
Mullard TAA320. Metal oxide silicon low
frequency pre-amplifier consisting of a
MOST stage followed by a bi-polar transis-
tor. Gate to source voitage 9-14v. Total
power dissipation 200 mW. Drain current
1 pA. Output conductance 0-65 mmbho.
TO18 3-lead encapsulation £0-60*
Type 741 Operational Amplifiers, 8-dual-
in-line encapsulation £0-30%

TEST EQUIPMENT
YOUR COPY.

OUR NEW 1975 ILLUSTRATED CATALOGUE/PRICE LIST covering
VALVES, TUBES, SEMICONDUCTORS, PASSIVE COMPONENTS AND
IS NOW READY. PLEASE SEND £0'20 FOR

L.E.D. TYPE HP5082/4850
Red Light GASP Light Emitting Diodes
giving bright diffused light of 0'8 mcd at
forward voltage of 1-6V and DC current of
20 mA. Plastic wide angle lens 0-200in.
diameter. Ideal for panel lights, etc.
Price for 12 pieces £1-75 incl. VAT and p.&p

* ALL PRICES EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ADD £0-50 PER MULTI-
METER AND £0-15 IN £ FOR OTHER ITEMS—SUBJECT TO A MINIMUM CHARGE OF £0-20—TO COVER HANDLING
AND POSTAGE. NO C.0.D. ORDERS ACCEPTED:

= A
TTL 74 1.Cs. LINEAR I.C's Ngggg PDEEI155?’}4 FD'II’LDH. ;00;: Popular Op Amps
CA3046 Transistor Array n 709 OPA with ext. comp. 8/14
;:g? :22 ;ﬁ; ::: ;‘4345; 1;2: e Q/ggegendéntm:pnﬂgrﬂggp NES61  PLL with AM Demod. 15;'5'1 pin D"b 2an
3 un. Gen. 14 pin P 710 Diff. Comparator 14 pin DI
7a02  1p | 7447 pl7a80 210 | Nl OGS CAMD with ext comp, 36p | NESS2  PLL with VCO 16 Pin 325p 35p
7403 16p | 7448 7op [ 7430 400 | [M380 " Audio Amplifier gip | NESS3  PLLFM/IF Demod. 16 Pin D!L T T e T
i Mp|Tm ftp|nsl Mo | M SeopeAme S| owess puwepon
7408 P P P TR A NE566  Functlon Ganeratorﬂ Pin DIL 747 Dual 741 14 pin DIL 70p
Te  feo)less Mo |l 408 | Moo g?}'éi’aﬁxpiﬁfé’ bec. zm | N 2 748 OPA with ext. comp. 8 pin.
T4 329 ]7470 30p|74e5 . 70p | MCi3%4 SQ Quadraphonic Dec. 380p A LS De”"“’”'“,?,,",; o DIL 38p
7444 60 | 7472 25p | 7496 "~ 78p | MC1315 SQ Quadraphonic Dec. 4300 | TBAS510 AM/FM Radio receiver 180
7416 30p | 7473  32p | 74107  45p MFC4000 #W Audio Amp. 50p TBAS0Q ' 5 Watt Audio Amp. 30p 5001 12 Diglt Caiculator Chip
7420 14p | 7474 32p | 74121 3dp MFC6040 Electronic Attenuator  90p TBA810 7 Watt Audio Amp. 160p 28 pin DIL 485p
%42 25p| 1473 32 | 74141 65p | MFCBOT0 Zero Voitage Switch 2500 | TBA820 2 Watt Audio Amp.  B0p | PC Keyboard 0-8 decimal,
7435 Kb | M6 32p | TH1eL fson | Nesss  FET Op. Amp. 2500 | ZN414  TRF Radio Receiver  110n 4 function, C, K, keys. Size:
nEm o Gella o |7éled fzop | NESSS  TimerspinDIL 45p | Data sheets on above I.C's 10p each. | 23637675 0'45” ' 400p
92 2p |78z T6p | 7419 1200 | VOLTAGE REGULATORS (PLASTIC) SCRTHYRISTORS v ouiers  otp | " UA%Sov  aov  s0ov
723 1amp +Ve —Ve 1A 40p 42p 50p 70p  2N4444 185p | 3A 85p 95p 1200
e 16 pin DIL 4sp| 5v 7605 140p 7905250p | SA 43p 49p T5p100p  2NsOe0  4op | 6A 880 120p 150
, 120 Tezia0p o228 | A T B0 Me = 2N Gef0R - (30 [P SRR
DIt Sockets by Texas Data Sheets on{15v 7815 140p 7915 250p | Other B Other
8 pin 12p, 14 pin 13p, 16 pin 14p Vol. Regs. 18v 7818 140p — -— | BT106 140p, C108D 45p, MCR101 25p 40430 90p, 40486 85p, 40668 95p
Mica + 2 bushes for TO3 & TOss 5p_J 19p each 24v_7824140p —  — | BRi00 BI-DIRECTIONAL TRIGGER FOR SCR's and TRIACS .. .. 2fp
Teansistors | BC213 10 | OC28  8tp | 2Ntsos 27p | 40362  43p | DIODES LED C-MOS LOGIC | OPTO.ELECTRONICS
AC126/7 11p | BC214  13p | OC35 2N2219  20p | 40584  €0p | BY100 15p | Til2o0 16p s ORPi2 50p  OCP70 30p
AC128 " 11p | BDtis  55p | 0C38 2N2221/2 20p | 40595 75p | BY126 12p CD40CCAE 199 | ORPe0 60p OCPT1 90p
AC178 11p | BDi24 75p c41/2 15p 2N2380 1dp | UJT BY127 120 | JenErs CD4OMAE 19p | ORPe1 60p  2N5777 dop
AC187 12p | BD131 420 OC44/5 19p | 2N2484 30p | TIS43  25p | OA47 70 | ZENERS Codon2AE 19 | /oo
ACi88 1ip | BD132 45 ocm/uz 110 | 2Nosod 20p | 2N2160 70p | OATO g | 33Vt op | CD4O0SAE 67 | LEOS . ”
AD149 43p | BF115 22p | OC7a  60p | 2N2905 18p | 2N2646 35p | OA78 7p | 400m) (b | cosotiaE 21p | T with cllp p
AD161 36p | BFie7 23p | OCsi/2 12p | 2N2026RB 8p | 2N4781 31p | OAS1 7 p | CD4013AE 63p | Green/Yell. with clip  35p
Diezs 30| BEIZ B35 | Riesess 70 | snzsesve sp | EETS OA% o CDIDIIAE 163p | SEVEN SEGMENT
AF114/5 13p F184 "P i 955 GSp 12026 P | BF24d4  36p Oani eI-! A Tunnel CDaDIS AL 4 DISPLAYS
AF118/7 13p | BF194 p | TIP41A P 3 MPF102/3 9 P AEY11 50p & 19P t5F 0-35in DIL  120p
Fi39 41p | BF195 12p | TIP42A T2p | 2Ns054 45p tp | QABS T D4022AE 1e9p | S015F 0-95in DIl 12p
7239  44p | BF186 14p | ZTx300 12p | 2023055 49p | mpFigyss 0A200 6p Coawaae 2t | LIMO R DIt 186
BC107/8 p | BF197  12p | ZTX500 15p | 2N3442 140p p | 0A202 70 | varicap E #1sp | HII7 03800 DIt %00
C109  10p | BFR39/7928p | 2N69s  15p | 2N3702/3 11p | onage  20p | ING14 40 | BRi0S aop | CDace7AE 8tp | LITTHTO,
BC147/8 7p | BFX29/3030p | 2N697  13p | 2N3704/5 11p | 5N3ao0  57p | IN4001 5p CR40BAE 1400 Ma7in PCB 120p
BC149  Op | BFX84/5/6 Neos  30p | 2N3708/7 11n | Sn3ass gop | IN4004 6p CDAGOAE 1960 |\, §
BC157 13p . 2N706  12p | 2N3708/9. 9P | 5Nbgs7 o1p | IN40O7 70 | Noise 404 p P G
BC158 12p | BFXes  24p | 2N708  18p | 2Na772 161p | 5Nse2g 31p | IN4148 w ! zu 75p | CDa047AE 137p
BCi58. . 14n | BFY50/1/2 N930  tp | 2N3773 220D | 5Nsass 31p CDaoseAE 188p | Somes
BC169L 12p 15p | 2N1131/2 18p | 2Na803/4 150 BRIDGE RECTIFIERS 4055AE 196p .c.
S it |anve B | MRS | osrens, |, 0V YAy oy | Colent s | Caung, CoRoR. o”
P P ¥ by P —_ — .
BCi19 18 | MIE28SS 950 | ON1306/7 28p | 2N40B0 13p | 40673 SBp | 1A 22p  24p  2Ip  28p CD40BIAE 26p | INPUT. Ideal for single
BC182/3 10w | MJE3055 G5p | 2N1308/0 2tp | 40361 40p |aN128  75p [ 2A 300 35p  45p  4Bp CD4S10AE 1200 | supnly applications.
BG184  11p | MPSUOS 58p | 2N1613  20p | 2Naz30 18p [ 3N140  85p | 4A — 55p  — CD4511AE 250p | 8 pin DIL in 100p
BC212 11| OC26 _ 47p | 2Ni7i1_ 20p 036t 40p [ 3N141  75p | 6A S%p sp__ CD4s28AE 1205 | Data 20p Blus S.A.E.

Minimum order £2. P & P 20p.

MAIL ORDER ONLY

TEC HNOMATIC LTD.

Govt., Colleges, etc, orders welcome
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Please add 8% VAT to total
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54 SANDHURST ROAD,
LONDON, NwW¢
Tel. 01-204 4333




Over 150
ways to

engineer a
better future

T AT

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail it today and
we’ll send you full details and a free book. We have successfully trained
thousands of men at home—equipped them for higher pay and better, more
interesting jobs. We can do as much for YOU. A low-cost 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 you? Without losing a day’s
pay, you could quietly turn yourself into something of an expert. Complete
the coupon (or write if you prefer not to cut the page). No obligation and
nobody will call in on you . . . but it could be the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained, a view
echoed by two colleagues who recently commenced the course’”.

Student D.I.B., Yorks.

“Completing your course, meant going from a job I detested to a job that
I love, with unlimited prospects®—Student J.A.O. Dublin.

“My training quickly changed my earning capacity and, in the next few
years, my earnings increased fourfold”. Student C.C.P., Bucks.

FINO OUT FOR YOURSELF

These letters and there are many more on file at Aldermaston College,
speak of the rewards that come‘to the man who has given himself the
specialised know-how employers seek. There’s no surer way of getting
ahead or of opening up new opportunities for yourself. It will cost
you a stamp to find out how we can help you. Write to

ALDERMASTON COLLEGE

Dept. TPW06, Reading RG7 4PF.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

}é— = wmCUT OUT THIS COUPONmmm mam

Tick or state subject of interest.
Post to address below.

ELECTRICAL
ENGINEERING

City & Guilds

Wiring and
Installations O
C. G. Electrical
Tech—Primary O
Gen. Electrical Eng.[]

AERONAUTICAL
ENGINEERING

Air Registration
Board Certificates [
Geg. Aere Engin-
eering

AUTO ENGINEERING
City & Guilds Auto
Engineering
Practice

Inst. Motor
Industry

M. AAJLM.T.
Management
Diploma

Gen. Auto Engin-

eering
I Auto Diesel Main-
tenance
Motor Mechanics
Service Station and
I Garage Manage-

0O DOoo oo

ment
I TELECOMMUNICA-

TIONS

City & Gnilds

Telecommunica-
tions ]

RADIO & TV

Gen. Radio and

TV Eng.

Radio Servicing,
Maintenance and
Repairs O

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time jncome and
a career for a
better future.

Practical Radio &
Electronies (with
self-build kit)
Radio Amateurs’
Exam

ELECTRONIC
ENGINEERING

Gen. Electronic

ng.
Practical Elec-
tronics (with kit)

AGRICULTURAL
ENGINEERING

REFRIGERATOR
SERVICING

MECHANICAL
ENGINEERING
Society of
Engineers

Inst. Engineers and
Technicians
General Mechanical
Eng.

Welding
Maintenance Eng.
General Diesel Eng.

DRAUGHTSMAN-
SHIP

Institute of
Engineering
Draughtsmen &
Designers

General Draughts-
manship 8
Architectural
Draughtsmanship
Technical Drawing

CONSTRUCTION &
BUILDING

Institute of
Building

ITo Aldermaston College,

Dept. TPW06, Reading RG7 4PF.

Accredited by C.A.C.C.
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POST TODAY FOR A
BETTER TOMORROW'

£l

1
-

Construeticn
Surveyor’s Tu.-i.
Clerk of Woyrks
Diploma

C. & G, Bui ging
Quantities

i

OO0 CoOlOoo oo oo

ditioning
Carpentry ~
Joinery
Painting &
Decorating
Plumbing

CE.I. (Part o,
Inst. Cost &
Managemen.
Accountants
‘Works Managen,ent
ete. ete.

G.C.E.

-—58 0’ & ‘A’
Level Subjects
—over 10,000
Group Passes !

Member of AB.C.C.
SN R M _J

Published on approximately the 7th of each month by IPC Magaziney Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers, Dunstable,

Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (Asia) Lid. ; South Africa—Central New:
UK £5-00, Overseas £5-00 ($13-50 USA/Canada) International Giro facilities Account No., 5122007, Please state
to the following conditons, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold,
more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to V.A.T.
of in & mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or adv

reason for payment ““message to payee”’.

s Agency Ltd. Publisher’s subseription rate (including postage): for one year
. PRACTICAL WIRELKSS is sold subject
hired out or otherwise disposed of by way of Trade at
» and that it shall not be lent, resold, hired out or otherwise disposed
ertising, literary or pictorial matter whatsoever.



Henry's Radio

You can huild the Texan

and Stereo FN

TEXAN 20 - 20 WATT 1C STEREO AMPLIFIER

supply. Overall size 153" x 23"
teak sleeve with every kit.

HENELEC STEREO FM TUNER

Features glass fibfe PC board, Gardners low field 1ransformer .""" 2
6-1C’s, 10-transistors pius diodes, etc. Designed by Texas
Instruments engineers for Henry's and, P.W. 1972, Supplied
with full chassis work, detailed construction handbook and all
necessary parts. Full input and control facilities. Stabilised
X 63”7 mains operated. Free

£31-00 (Carriage 50p).

g

(also built
and tessted

Features capacity diode tuning, lead and tuning meter

indicators, stabilised powar supply-~mains operated.

High performance and sensitivity with unique station

mdlcation IC stereo decoder. Overall size in teak sleeve
7 X 2, 63”. Complete kit with teak sleev

200 (Carriage 50p).
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

%so built and
tested £24-95)

NEW SPECIAL PURCHASE
MULLARD TYPE LPi179 AND

and

LP1179

FM Coverage ‘87-108 MHz
Bandwidth 300 KHz
Selectivity 36 dB
Signal to noise at

Itmiting threshold 40 dB

Audio output 75 mV
w:"h bullt in tuning gang

LP11

1AM Bandmdfh 6°5 KHz
Sensitivity 1 pV
Built-in AGCLP1171
ply 6V negative earth

LP1179 and LP1171 £4 each

LPIE7F AM/FM TUNER MODULES

These two modules together form a high
quality AM/FMtuner covering the long, medium
VHF broadcast bands. Requires only 16
resistors and capacltors and a switch to
complete. Supplied with circuits and spec. data

EMI SPEAKERS
SPECIAL
PURCHASE

13 In. x 8 in.
chassisspeakers
(Carr.fpacking
30p ea. or 50p pr).
*150 TC 10 watts

8 ohms twin cone £2-20
4504 Built in tweeter

8 ohms £3-85
EW 15 watt 8 ohms with
tweeter £6-25
350 20 watt 8, 15 ohm

with tweeter £8-95 each

*Pollshed wood cabinet
£4-80 carr., etc. 35p each or
50p pair.

| Suitabie B
Sultable gerrlte aerial £0°75 UHFE TV
£4-00 each or £7-50 pair 625 line recelver UHF
Mullard Modules transistorised tuners UK
LP1157 AM/Type 2-50 | operation. Brand new. (Post
LP118510-7 I.F. Unit 4:50 | packing 25p. each).
LP1186 10-7 F/M Tuner 4-85 | TYPE A variable tuning slow
Gorier Perm. F/M Tuner 4-20 | motion drive £3-00-

Amplifiers with controls

E1210 12 volt 24 + 2% watls 8 ohms
Mains 7 + 7 watts 8 ohms
Mains 15 + 15 watts 8 ohms
9 volt 14 + 1% watts 8 ohms
12 volt 3 + 3 watts 8 ohms

TYPE B 4-button push-button

FM and AM Tuners and Decoders
FM5231 (tu 2) 6 volt fm tuner

SD4912 Stareo Decoder for Tu 3-12 volt
SP62H 6 volt stereo FM tuner

A1007 9 volt MW-AM

A1018 9 volt FM tuner [n cabinet

for above
1062 12 volt Sterec decoder general
purpose

TU3 12 volt version (FM use with Decoder) 7-

1
A1005M (S) 8-12 volt Stereo decoder FM

8-25 | (adiustable) £3-50
11-75 | TYPE C varlable tuning £2-50
14:95| TYPE D 6 Butfon UHF/VHF
6-95 £4-506
16-50

PA-DISCOTHEQUE

% | LIGHTING EQUIPMENT

-95 q

4-80
4-95
3-95

Without doubt "U.K.'s best

Power Supplies Mains Input
(*chassis-rest cased)

470C 6/7J-/9V 300 MA with adaptors
P500 9 volt 500 MA

HC244R 3‘6/7;—/9v 400 MA stabilised
*P11 2v. $ amp, 3-
*P1528V.yamp

*P1080 12V 1A

*P1081 45V 0-9A

P12 44-12V. 0-4-1 amp

SE101S 3/6/9/12V 1 amp stabmsed
P1076 3/4%/6/74/9/12V. L a

SEB00A 1-15 VOLT 0-+ A s!ablllsed

range of modular and complete
equipment. Lighting, mixing,
microphones, accessories,
speakers, amplifiers, lenses,
etc., efc.

FREE stock lists (Ref. No. 18)
on request CALL IN AND SEE
FOR YOURSELF at

HENRY'S DISCO CENTRE,
309 EDGWARE ROAD.
TEL. 01-723 6963

-
P CENENY WXTayr payny
o
=3
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SINCLAIR MODULES &
SINCLAIR PROJECT 80

ST80 Stereo preamplifier 11-85
Audio Filter Unlt -95
Z40 15 Watt Amplifier 5-45
Z60 25 Watit Amplifier 95

6
PZ5 Power Supplies for 1 or 2 Z40
4
PZ6 Power Supplies (S Tab) for
2 Z40

1or 7-98
TRANSFORMER FOR PZ8 4-00
FM TUNER 1-95
STFRE-- DECODER 7-95
1C20 power ainp kix 7-95
PZ20 power supply ta: : o7 2

1C20 5-45

PACKAGE DEALS
(carr./packg 35p)

2 x Z40 ST80 PZ5 25-00
2 x Z60 ST80 PZ6 27-75
2 x Z60 ST80 PZ8-trans 34-40
805 Kit 35-95
Sinclair Special Purchases
*Project 60 stereo preamp £6-75
{post 20

n)
*Project 605 Kit £18-95 (post 25p)

LOW PRICES-

LARGEST SELECTION OF ELECTRONIC
COMPONENTS AND EQUIPMENT.
MEAN LESS VAT.

€

TEST EQUIPMENT

ALL PRICES SUB-
JECT TO 8% VAT

MULTIMETERS

Carr/packing

D, £
U4324 20kQ/V
with gase  9-85
U4313°20k 2/ Vwith
steel case 13-80
U4317 202 /V with case
U4341 33kQ/V plus tran-
sistor steel case 1-00
U4323 20k2/V plus 1kHz
OSC with case 8-00
U4311 Laboratory meter £52-00
U4312 20K Qv with case £16-75
U4315 20K Qv wlth case £10-00
U4317 20K Qv with case £17-00
ITi-2 20kQ/V slim type 5-95
THL33D (L33DX) 2kQ/V
Robust g
TP5SN20kQ/V (Case £2) 1075

17-00

TP10S 20kQ/V 8 50,,
TW20S 20kQ/V 13-00°
TW50K 50kQ/V 14-50
S100TR 100kQ/V plus

transistor tester 2250

NEW REVOLUTIONARY
SUPERTESTER 680R : ,,

680R Multi-tester 18-50

1TE40 AC MuHivoltmeter 19-75

TTE1S Grid dip meter
440kHz-28mHz 19-50

TTE65 28 Range valve
voltmeter . 22°50

TTE20D RF Generator
120kHz-500mHz

1TE22D AF Generator
20Hz-200kHz

*HM350 in circuit tran-
sistor tester 19-50

*C3025 Deluxe meter
1-300mHz

*TT145 Compact tran-
slstor tester 14-75

1G3-36 R/C 08¢, 20Hz-
200kH.

'SE350A De-luxe signal

tra 12-95

'SE400 Mini-lab alf In

one tester

C1-5 Scope 500,000KHz
(carr. -00;]

Radio activity counter
0-10r (carr. £1)

Mains unit for
s{carr. 50p)

997
above

TAPE HEADS
MaHr_rI%t XRPS/17{ Track

ig
Marriot XRPS/18 + Track
od.
Marrlot XRPS/36 4 Track
ed.
Marrlot XRPS/63 § Track
High

Marriot Erase Heads for

XRSP 17/18/36 (XESt1) 75p
Marrlot BXIZE 343 1 Track

erasa 5p
R/RP1 Rec’d/Play 1 Track 45p
HRP S'gie Tr'k Rec/Play 35p
Bogen Type UL290 Erase 1-50
Miniature Stereo Cas-

sette Rec/Play 2-25

EXCLUSIVE ==
5 WATT IC
AMPLIFIERS  *

Spectial purchase 5 watt output
8-16 ohm load. 30 volt max.
DC operation. compiete with
gata. Price £1-50 each or 2 for

Printed Circuit Panels 50p.

8 DIGIT POCKET
ELECTRORIC
CALCULATORS
oCoambridge

Stnclalr
Built
Cambndge Kit £9-00
Cambridge Memory
Bullt £17-50

Scientific Built £15-00
Sclentific Kit £13-50 .

Electronic Cehtres

FREE :—

SEND NOW FOR OUR FREE LIST NO. 36
FOR OUR COMPLETE RANGE OF OVER
10,000 SEMICONDUCTOR DEVICES AT
NEW LOW PRICES.

EXTRA DISCOUNTS

Semiconductors—Any one type or mixed SN74 Serles
‘IC’, 12—extra 10%: 25—extra 15%; 100—extra 20%.

TRANSISTORS & INTEGRATED 1/C’s

TTL *'7400 sertes” 1C's from 16p each
Cosmos ''4000 series'" IC's from 25p each
Linear Op-Amps irom 40p each
Signetics Phase Lock IC’s; RCA Linear IC's; TO3 Powe
Devices in PNP and NP N,
BC107 and ‘‘BC range"
Range of OC Types 18p
Ptlastic Power Devices, Rectifiers, Zener, Power Regula-
tor IC's and many others.

Diodes up to 10 watts

DIL SOCKETS

from 12p

3Pl

14 PIN 15p
16 PIN 17p
24 PIN £1-15
28 PIN £1-25

NOMBREX TEST EQUIPMENT
Model 35 Stabilised Power Supply

A short circuit proof power supply delivery up to 30 volts |
at 1 Amp. Built-in Voits and ammeters £34-00

Model 40 Wide Range Audio Signal;
Generator

A high stabllity signal generator using the low distortion
Wien bridge principle. £34-0

Meodel 41 RF Signal Generator
Covering 150 KHz to 220 MHz In 8 ranges. Built in AF
£38-00

mod. Output up to 50mV.

NModel 42 Wide Range RF Signal
Generator

Covering 150 KHz to 300 MHz in 8 ranges. Highest range
on harmonic. £24-50

Model 43 RC Bridge

Null indicating bridge for resistors and capacitors.
Resistance range 10R to 10M +2% at Centre Scale.

2350

Model 44 Inductance Bridge
Measures 14H to 100H in 4 ranges £5% accuracy. Q
£34-00

measurement from 0-1—1,000 £10%.

Model 45 Direct Reading Frequency
Meter

10Hz t0 100 KHz in 4 ranges. Input from 10MV to 5V
£36-00

ELECTRONIC FOOTBALL & TENNIS
WITH THE

rasurovs VIDEO SPORT
ON YOUR OWN TV

Play three exciting electronic.ball games @ FOOTBALL
@ TENNIS @ HOLE IN THE WALL on your own TV!
Just plug Video Sport into the aerial socket of your TV

and away you go. Completely safe for you, your children
and your TV. Mains operated.

OUR INCREDIBLE PRICE

£34-72 + VAT

DEMONSTRATIONS NOW IN ALL Hi-FI
CENTRES

All models except Model 35 are internally powered
from 9V battery (extra). Carriage and packing all
models 37p.

NOW OPEN—SUPERMARKET

come and browse round the new com-
ponents supermarket at 404 Edgware Road,
Bargains galore. Goodie Bags. Compenents,
etc. WATCH FOR FURTHER DEVELOPMENTS !

404-406 Electronic Components & Equipment 01-402 8381 HiFrand

309 PA-Disco- Lighting High' Power Sound 01-723 6963
303 Special offers and bargains store
Altmailto 303 Edgware Road London W2 1BW

Electromecs
Centres Open
9am-6pm

s corrgctattime olpreparauon Subject to change without nouce E&OE-




