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&5 NEW EDU-KIT MAJOR

% COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
.@- BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

. @® 4 Transistor Earpiece Radio ® 7 Transistor Loud- @® 2 Transistor Regenera-

. \n ® ignal Tr_auer speaker Radio MW/LW. tive Radio
o @ Signal Injector [ ) Transistor Short @® 3 Transistor Regenera-

o ’ @ Transistor Tester NPN Wave Radio tive Radio
—PNP @® Electronic Metronome @ Audible Continuity

@ 4 Transistor Push Pull @ Electromic Noisc Genera- Tester
Amplifier tor @ Sensitive Pre-Amplifier
@ Batteryless Crystal Radio.

TOTAL BU"-D.NG COSTS hd ‘.”\mﬁ?iaﬁ":ymur Fush Fall @ One Transistor Radio
P.P. & Ins. 58P Components include:

a o @® 24 Resistors @ 21 Capacitors @ 10 Transistors @ 31" Loudspeaker @ Earpiece @ Mica Baseboard

(Overseas 54%3’“3" 3 12-way Counectors @ 2 Volume Controls @ 2 Slider Switches @ 1 Tuning Condenser @ 3 Knobs

) a " P. & P. £3. @® Ready Wound MW/LW/3W Coils @ Ferritc Rod @ 6! vards of wire @ 1 yard of sleeving, etc.
(+95% VAT £1-80) P ) @ Parts price st and plans 55p (free with parts)

ROAMER TEN __— | ROAMER EIGHT NEW ——
M. I Mk. | = | EVERYDAY

NOW WITH
I VARIABLE SERIES
AIRCRAFT TONE CONTROL EV6
Attractive case in black with red grille, dial and black

10 TRANSISTORS. ;;‘i“;’u‘: LW;V?;AIDS. knobs with polished metal inserts. 8ize9 x 51 x 23ins.
9 TUNARLE SW2. W3 AND TRAWLER BAND, Luilt-in fernite rod  §  2PProx. 6 Transistors and 3 diodes. Powered by 9
aerial for MW and LW. Chrome plated telescopic volt Battery. Ferriterod aenal, 37 loudspeaker, etc..
aerial can be angled atd rotated for peak short- ERSTHSY Gl T FHl] Gt (R0 (o
Now with free earpiece and wave lListening. Push-pull output using 600mW list and plaus free with parts.

;%kaﬁg EOAé"}; switched socket. transistors, Car nmerial and tape record sockets.

STATIONS, ALSO AIRCRAFT BAND Selectivity switch. 8 transistors pius 3 diodes, Latest 47 TOTAL - P.P. & Ins. 50p
O . ) 2 watt Ferrite Magnet loudspeaker. Air spaced ganged BUILDING (Overseas Seamail

laleat 47 2 watt Ferrite Magnet Loudspeaker. suning condenser, Vohnnefonfoff, tuning, wave change COSTS P. & P. £2:30)

Built-in ferrite rad aerial for MW/LW and tone controls. Attractive case in rich chestnut shade (425% VATE£L.00) °° ‘

Chrome piated 6 section telescopic acnal, can be with gold blocking. Size 9in X 71n X 4in approx. Easy

angled and rotated for peak short wave and VHE to follow instructions and diagrams.  Parts price hst

listemng.  Push-pull output using 600mW transistors, and plans frec with parts. TRANS EIGHT

Car Aenial and tape record sockets. 10 transislors

pitis 4 diodes. Ganged tumng condenser with VHE TOTAL 0 P.P. & Ins. 65p

gection. Separate col for Arrcraft Rand. Volumefonf BUILDING (Overseas Seamail 8 TRANSISTORS

off, wave change and tone controls. Attractive case COSTS &Y b &P.£350)

in black with silver blocking. Size 8in X 7in x 41n. (+25% VAT £1-75) AND 3 DIODES

Easy to follow inatructior nd diagrams. 1’arts price

li 4 plans 50p (FREE with parts).
o “6"‘LT£.&.",.“, NEW JIFFY TESTER

[] .

BUILDING (Overseas Seamail Easy to buld and operate, fits 11 the pocket, A quick 6  TUNABLE

COSTS AR e P. & P. £3:50) continuity of resistors, chokes, diodes, WAVEBANDS,
SO SR transistars, circwt wiring (not mains) and loudspeakers. MW, LW,

Alxo for checkmg short eircuits of capacitors, tuning

capacitars and many other uses not listed here. See 'LE
wnstruetion sheet free with kit . HAND RS cnait e
L Complete with i o) ey

POCKET

4 carpiece, Jack N M
FIVE plug and wsocket, Teleacopic aerial
resistors, cap- for short waves. . N
NOW WITH acitors, com- 4in apeaker. ®improved L)_'pn- lranslglors plus 3 diodes.
LOUDSPEAK ponents, ete. Attractive case in black with red grille, dial and black
knobs with polished metal inserts. Size %inX5}inX

Parts Price List
amd Eary Baild
Plans free  with
Parts

4 Tunable wavebands
MW/LW and Trawler 7 e
Band. 7 stages, 0O TTe——
transistois  and 2

diodes, supersensitive fernte  Tota) Building Costs Tofal_

rod  aerial, attractive Building Costs

Black and Gold Case. Size . .

Sgir’; xal";in = :(;ginnpnppn'.i. £2 95 0 @

Plans and parts price list (Loce VAT 75p) g_

free with parts. P.P. & Ins. 38p (+25%, VAT a6ip)
(Overseas Seamail P. & P. £2-:30) P.P. & Ins. 22p (Overseas Seamail P. &P. £1°70)

“Edu-Kit”

Build Radios, Amplifiers, etc., from easy stage diagrams.
Five units including master unit to constract.
Components include: Tuning Condenser: 2 Volume To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 I[SA
ng corl . Tel. 0234 52367 Reg. No. 788372

23in approx. Push-pull output. Battery ecanomiser
switch for extended battery life. Ample power to
drive a larger speaker. Parts price list and plans free
with parts.

TOTAL BUILDING COSTS

[ SN P.P. & Ins. 50p
[N £4 7 (Overseas Seamail

. & P. £2°50)
(+25% VAT £1- 30‘

Controls: 2 Slider Switches: Fine tone 37
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery .
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
[ itors: Three 1in Knobs, ilnity o
Y rncted are detachable frmn"!\l\‘nstlvr Vit i I enclose £ Sfore l
enabling them to be stored for future use.
1dealfor Schools, Elducational Authorities . l
and ?u lho}::e :nt«re.m-d radio con- ROAMER TEN L] EVé il
struction. wice list K
B ’;r::lcw.i‘t;\l mr'::r. s price st and plana . ROAMER EIGHT 1! TRANS EIGHT l
';g':'t!._mc £5 50 (pop & |ns's S0p ) . JIFFY TESTER W MA]JOR EDU-KIT ] l
verseas Seamai POCKET FIVE EDU-KIT I
€osTS P, & P. £€3-40) [ ] b 1
(+25% VAT £1- [ ]
(| 1
v Callers side entrance ‘‘Lavells’ shop i {
Y Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat. i ] !
i
L--------I--------‘ i
|
L
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CONSTRUCTIONAL PROJECTS

P.E. PORTABLE GAS IGNITOR by R. Bullen
Ignite town, bottle and natural gas with this simple project

GUITAR EFFECTS PEDAL by R. Gwinn
Eight variable sound treatments in one unit

P.E. JOANNA-3 by A. J. Boothman
Envelope generation systems

SINE/SQUARE WAVE SIGNAL GENERATOR by J. S'mith
General purpose a.f. test instrument

GENERAL FEATURES

TRANSDUCERS—4 by P. R. Allcock
Concluding section on the inductive transformer

INGENUITY UNLIMITED
Tunne! Diode B.F.0./I.F. Marker—Adding Circuit—Random Number Generator—Desoldering
Components

SYMBIOSIS—2 by M. Pointon
Concluding article on composing with the P.E. Minisonic

NEW DEVICES ... APPLICATIONS
Solid-state power control

NEWS AND COMMENT
EDITORIAL—AN Indiscriminate Tax

NEWS BRIEFS
Electronics For Schoo! Teachers—Queen's Award

SPACEWATCH by Frank W. Hyde
A new X-ray source

MARKET PLACE
Interesting new products and a V.A.T. announcement

POINTS ARISING
Ultrasonic Intruder Alarm—Light Pipe—Thermometer/Controller

INDUSTRY NOTEBOOK
A look at the American scene

PATENTS REVIEW .
Thought provoking ideas on file at the British Patent Office

READOUT
A selection of readers’ letters ,

Our August issue will be published on Friday, July 11, 1975

552
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572
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567

578

551
557
558
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576
589
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© IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable °
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, Inland £4:80, Overseas £5-00.
USA and Canada $13-50. International Giro facilities Account No. 5122007. State reason for payment, “message to

payee”.
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600 watts per channel
ects 10 yOUr

(\:oour:jnspeak ¢ or loud-

ocket. The
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aker sO v -
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1o yourt existing
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B.C. fitting

ENGINEERS

YOURSELF FOR A

BETTER JOB - Mﬂlﬂ’ﬂ'

Do you want promotion. 8 better job.
higher pay” ‘New Opportunites’ shows

This helpful guide to success should be
read by every ambitious engincer

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

Send for this heipful 76 page FREE book
now No obligation and nobody will call on
you It could be the best thing you ever did

@ EER @ CUT OUT THIS COUPON H Il Il il

NG

l Practical Radio and O
Electronics (Tech-
l natron)
Electronic Engineer- 0O
ing
Television Mainten- O
g ance and Servicing
l General Radio and O
TV Engincering
Radio Servicing. Main- 0
tenance and Repairs

J ~ ALDERMASTON COLLEGE

Also st our London Advisory Office, 4 Fore St. Avenue, Moorgate, London EC2Y

5EJ. Tel: 01-828 2721,
NAME (Block Capitals Please)

I ADDRESS . - L
Other subjects
Accredited by C ACC

CHOOSE A BRAND NEW FUTURE HERE!
Tick or state subsect of interest. Post (o the address below.
C & G Radio. TV O C. & G LI Insualla- O
Electronics. Mechanics
Radio Amateurs
Practical TV
Colour Television
Computer Electronics
C. & G. LI Radio TV
Servicing cert
Post Master General
Ist & 2nd class certs
C. & G. Electrical
Engineering Practise

tions and Wiring

General Electrical O
Engineering

Society of Engineers O
(Electrical Engineer-
ing}

Electrical Installations O
and Wiring

C. & G. Eectrical O
Technicians {Primary)

C. & G. Telecom 0O
munications

Dept. EPEOY
Reading RGY 4PF

0O O OoDoooo

POSTECDE
Age

Member 0ot ABCC

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Colbert
POSITIONERS
designed to quickly and easily
achieve the most CONVENIENT,

WORK
specially

Pana-Vise
are

The required work position is
firmly secured with a patented
ONE KNOB CONTROL, a
unique feature of COLBERT
POSITIONERS

A, series. of special holders is
available for various types of

COMFORTABLE and
SAVING work position.
Available with vacuum clamp or
screw-on base. They can be

TIME-

ROTATED, TIPPED, TILTED, work.
ANGLED, ELEVATED,
LOWERED. Full details available on request

Distributors:

SPECIAL PRODUCTS DISTRIBUTORS LTD.

81 PICCADILLY, LONDON, W1V OHL Tel. 01-629 9556
Cables: SPECIPROD LONDON (made in U.S.A))
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Pins

Red
Gresn
Orange
Yeilow

Low Cost Red GoAsP
Motorola MLED 500
in @ T092 packoge. 15p @

b

8 14

@ Fricol3p  15p

JbsnG electronics

A e
7

Veeo; Vebo 25v; Vebo 8y
/7" Veeo; Vcbo 25v: VEBO By
We 2500, 1c 250 ma S Sfe

1.C. SOCKETS

J Duat-in-tine
W16 24 B 38 40
155 15p 26p 30p 3% 4dp 3lp 35

Fres snap-on plostic retainer

-~

0.125" 'R 0.16" 02"

dio. lens dia, lens dia. lens

muov) (MLED 650"
10+ 100~ T+ 10~ 100+ 1+ 10+

16 15 13 Wp p 2p e 1B 16p

2 24p  22p . 33 30p pe 3p 2p
2% 24p 2p® 3% 3Wp pe 30p 2p
34 3lp Mpe 35 32 ¥pe 35p 3

NEW Opto-isoatars
W 1aN25 o TILTG

VAT INCLUDED

Practical Electronics  July 1975

& pin industry standord packoge
.2.5KV isolation £1.00 ®

urzo7
0.3'

100 +

lép @
25p @
25 e
0 @

L] ] L] L) [ .
e 2599 100up En SED, (L3S || cRiREhdnly B
H .
cmoo?Az 23 :9p 15p ;ﬁ ::2 :i: :g: 556 (14 pindip) €1 .np.
CD4001AE 23 9p 15p
CDA002AE 23 19p 15p 7402 Tp 12p 10p 703 (RF/IF Amp) 59p
CD400SAE £1.59 €.33  £1.06 7403 150 12p  10p 709 (8 pin dip) 38p
CD4007AE 23 19p 150 7404 6o 13p Tp 709 (T0-99) a5p
CD400BAE €1.75 £1.4  £1.)7 7408 tép 13 1p 709 (14 pin dip} 39p
CDA00RAE Use CDa0sy 7409 1 13p e 710 (8 pin dip} 39p
CD4010AE Use CD4050 7410 Tép 13p ilp 710 (T0-99) 45p
CD4O1IAE 23p 199 15 7413 2% 24p 20 710 (14 pin dip} 44p
CD4012AE 23p 19p 15p 417 27p 22 20p 711 {T0-99) 51p
CD4013AE &9p 58p #p 7420 Iép 13p p 711 (14 pin dip) 44p
CD40V4AE £1.75 €46 €117 7427 27p 225 720 (A.M. Radic} £1.76
CD4OISAE £1.75 £l.4  E1.17 7430 16p 13p p 723 (10-99) £1.08
CD4016AE &% S8p 46p 7432 p 22p 18p 723 (14 pin dip) T4p
CD4017AE £1.75 £1.46 €117 7437 27p 2 18 741 (8 pin dip) ®p
CD401BAE £2.51 €2.09  £1.67 7441 750 62p 50p 741 {10-99) 43p
CD4019AE 80p bbp 53p 7442 65p 55 43 741 (14 pin dip) 36p
CDAG20AE £1.97 £1.64  £1.31 7445 850 7lp 57 747 (14 pin dip)  £1.04
CD4021AE £1.75 £1.46 £1.17 7447 95p 83p 67p 748 ( 8 pln dip) 42p
CDA022AE £1.83 £.5  £1.22 TMTA 95p 83p 67p 748 (T0-99) 51p
CD4023AE 23p 19p 15p 7448 85p 7ip 57p 748 (14 pin dip) 45p
CD4024AE £1.26 £1.05 84p ;‘;0 30p 25p 20p 753 (F.M. 1st. 1F.)£1.08
CD4025AE 23 19p 15p 472 25 20p V7p
CDA026AE £2.79 £2.33  £1.86 7473 30p 25p 2p 75491 880 o
ggﬁga: o :Bp o ng o 65p ;:;; :;p 26p Z:p 75492 £1.10 o
.53 .2 .02 P % 3p
CD409AE £1.12 £1.76  £1.41 7476 3% 2p 21p Regulatars 100 mA
CDAOIAE 71p 5% a7p 7482 750 82 50p 78105WC (T0-92)  60p ®
CD403ISAE £1.75 £h.46 €107 7485 £1.30 £1.09 87p 78L12WC (T0-92)  60p o
CDAO40AE £€2.01 £1.68  £1.34 7486 3% 2p 2p 7BLISWC (T0-92)  60p o
CD40A2AE £1.49 £1.24 9% 7489 £3.56 £2.80 £2.10
CD4C049AE &9 58p 46p 7490 4% 40p 32 Regulotors 100mA
CDAOS0AE 69 s8p ap 7491 65p 55 45p 78LOSAWC (T8A625A)90p ®
CD4051 AE £2.78 £2.32  £1.85 7492 57p a6p 36p 78L12AWC (TBAS258)90p @
CD4052AE £2.78 £2.32  £1.85 7493 4% w0p 3% 78LISAWC (TBA625C)90p ®
CDAOSSAE £2.12 £1.76  £1.4 7495 67 5 4
CDAGS0AE £2.51 £2.00  £1.67 40 €108 agz 7;: Regulators 500mA
CDADSSAE £1.13 94p 75p 74107 3sp 2%p 22 7BAMOSHC £0.35 o
CD406BAE 28p 24p 19p 74121 Up 2%p 23p 78 MI2HC £1.35
CDA0SOAE 280 24p 19 74122 a7 39 3lp 78M15HC £.35 o
CDAO70AE 280 24p 19 74141 78p 83p 53p 7aMIBHC £1.35 o
ggﬁ;;:: ;z];p ;‘p 19 ;AHS 8p 58p 48p 78M24HC £1.35 o
1S P a7p 4154 £1.75 €1 .48
CD4081AE 28p 24p 19 74174 £1.00 83p &7 Regulaters 1A
CDA0B2AE 28p 24p 19p 74180 £1.06 88p 7ip 7805KC (T0-3)  £2.09 e
COA0BSAE £1.28 £1.06 85p 74181 £3.20  £2.50 £1.90 7812KC (T0-3)  £2.09 o
COA0B6AE £1.28 £1.06 85p 74192 £1.35  §1.14 90p 7815KC (T0-3)  €2.09 o
CD4093AE £1.56 £.20 €104 7419 £1.35 1.4 90p 781BKC (T0-3)  £2.09 o
CDA0MAE £2.95 €2.4  £.96 74196 £1.64  €£1.34 99 7824KC (To-3)  £2.09 o
q Regulaters 1A
SIEMENS LCDs 7805UC (10-220) €1.72 o
7812UC (T0-220) €1.72 »
LIQUID CRYSTAL DISPLAY complete with | 7815UC (10-220) £1.72 o
socket ond removable reflective bocking; 7818UC (10-220) €1.72
Ref ANAIIZR 13mm character height . Can 7824UC (10-220) €1.72
be directly driven by National Semiconductors
Alarm Clock chip MM5316. €13.99 ¢ tCLgo3s £3.52 o
| NEW LED Linear Carsors AY-1-0212 £6.93
each device contoins 10 light AY-1-5051 £1.44
emitting uiodes in a 20pin dual- AY-5.1224 £3.95 o
| in-line package. ideal for solid AY-5-3500 £6.59 o,
state analogue meters or dials. AY-5-3507 £6.59 o
| Type 101 RED £2.26 @ AY-5-4007 €7.94
PHOTO -DARLINGTON SPECIAL PURCHAS

Dept. 2, 56. Fortis Green Road
London. N10 3HN.
telephone:  01-883 3705

LINEAR I.C.'s

B

BHA0002 £3.01 MC1258 (amsm 16
MC1375
cAZIM £1.19
CA3045 £1.69 MC1455 (555T) 62p
CA046 88p MC1456CC £1.68
CA053 59p MC1458CPI 84p
CA065 £1.60 MC) 468G £2.18
CA3075 £1.64 MC1495L £4.24
CA3078 £1.26 MC1 896G %p
CA3080 50p
CA3081 €186 MC3302P £1.50
CA3082 £1-86 MC3401P 74p
CA3089E (TDAI200£2. 43
CAI97E £r.67 MF C4000B 87p
CA3123E £1.76 MFC4060A p
CA3401E (LMI900)  68p MFC6030A 7p
3600E £1.44 MFC6040 9%p
MFC5070 £1.66
C17001 £5.34 o
MM5314 £4.80
LOOST! (T0.3)  E1.46 o  MM5316 £9.99
L036T) (T0.3)  £1.46
103771 (T0-3)  £1.46 &  MVRSV (T0-3) £1.45
1129 (SOT-32) 85p e  MVRI2V (T0-3) £1.45
1130 (SOT-32) 85p @ MVRISV (T0-3) £1.45
1131 (SOT-32) 85p e
NESAOL £1.25
LM30IT (T17-99)  6Sp NE5464 £1.16
LM01S (E.pin dip)  59p NE555V 7%
WA TT0-99)  67p NE556 £1.29
LM301A S (8 pin dip) 59 NE5608 £508
LM307 T (TO-99) 58p NES618 £5.06
LM307 § (8pin dip)  57p NES628 £5.06
LMm308 T (T0-99) £196 NES63 £2.96
LM308 § (8 pin dip)  98p NES65N £2.63
LM3084 T (T0-99) £7.92 NES66V £1.87
LM0BA S (8 pin dip) NES67 £2.63
£6.90
LMI0PK £2.34 s SL4l4A £2.09
wMmax £2.28 SL415A £2.75
LM370N £2.85 SL&37D £7.50
WM £2.08 5L440 £2.84
LM372N £1.99
LMI73IN £2.99 SL610C £2.03
LM37IN £2.71 SLENC £2.03
LM380 £1.25 SL612C £2.03
m3s! £1.85 SL613C £4.31
wag £1.66 SL620C £3.06
703 88p SL21C £3.06
SLs22C £7.62
LM1820 £1.03p SL823C £5.57
w21 £1.12p SL&24C £2.84
LM00 & e SLEC £1.67
SL640C £3.75
MC1303L £1.84 SLAAIC £3.75
MC1306P 80p SL&45C £3.75
MCI310P £2.% SLASOC €9.85
MC1312 £2.42
MC1314 £4.13 SN75491N 28p
MC1315 £4.62 SN75492N €.10
MmC1327 £1.12p
MC1330P 83p SNT6001N (TAASII) £1.82
MC1339P £1.% SN76003N £3.30
MC1350 S4p SN76013N £1.98
MCI351 88o SN76023N £1.98
MC1352 88 SN76227N (MC1327) £1.89
MC1357 €1.52 SN76532N £1.88

£1.990

90p:@ LIT747
0.6

NEW

Litronix Double Digit Displays
0.5"; Common Anode

D.P.'s

DL721 gives * 1.9

DL727 gives 0.0. 10 9.9
Suitable for Clocks; Instruments,
1.V. Channel Indicator
Qur Price £4.75 each. @

NOTICE

Poytage & Pocking Charges

With the recent incieas
postal charges ond a continuing
increase in packoging cost:
we hove bees foiced 10 review
our policy
Henceforword
V. Orders volued at £5 or
mare will be post free
2. AIlUK. ‘small pockage'
orders will go First ¢ lass mail
3. Minimum posiage & packing
chaige will increase 1o 20p.

Items marked with o @

n

0.3

0.¢"

0.6"

include 8% VAT
Items unmarked include VAT ot 25%

ADVERT. No.1. of Series'B.

i a

~

~.

COMMON COMMON

ANODE éNODE

L

ec. Pt.
RED DL7O7R DL707 oLzl
GREEN  M*N51 MANS2 MANS3
RED MAN7T MAN72 MAN73
YELLOW MANST MANS2 MAMB3
ORANGE MAN3610 MAN3620 MAN3630
GREEN  XANS! XANS2
RED XAN7Y XAN72 -
YELLOW XANS8I XANS2 -
GREEN  MAN45IC MAN4520 MAN4530
RED MAN4710 MAN4720 MAN4730
YELLOW MAN4SIO MAN4820 MAN 4830
ORANGE MAN4610 MAN 4620 MAN 4630

CA LM C.A c.coym
Dec. Pt | Dec P

RED D47 DL7 46 bUse

NOTE; MANAGOO series pinouts ore |4 pin dil the some o3 MANS0;70 & BC sevies,

CALIERS WELCOME

SN76544N

SN76550-2 (TAAS50) 8%

SN76552-2

SN76660N (TBA120) 75p
SN76666N (CA3065) £1.12

TAA263
TAA300
TAA3IGA
TAA320
TAA350
TAA370
TAAS550
TAAS70
TAA700

TBA120S
TBA231
T8A281 (723)
TBAS00Q

TBAS520Q
TBAS30Q
TBAS40Q
TRA550Q
TBAS60CQ

TBAS25A
TBAS258
TRAS25C

TBASS]
TBA720Q
TBA750Q
TRAB00
TBABIOS
TRABIQAS
TRAB20
TBA920Q
TBA99OQ

TCA270Q
TCA7460
TCAB00Q
TCAB30S
TCA940

TDA1054
TDA1200
TDA1405
TDAl412
TDA1415
TDA2010
TDA2020

ULN21T1A

ZN4O2E
IN4I4

20156 11

COMMON
CATHODE

R/H
Dec. Pr.
DL704

MANS4
MANT7 4
MANS4
MANJ640

XANS4
XAN74
XANB4

MAN4540
MAN47 &0

MAN 4840
MAN 4540

¢.c

DL749

Minitron Filament Display
bi~directional 0.36"
015 0.9 (/M d

Muswell Hill,

£1.81

8lp

£1.50
£2.16
£1.87
£1.44

£2.43
£3.45

75

£2.74
£5.03

BRERBEEESD
BVIYRFTBIR

-
o
8
-

£1.03 o

£1.08 &

Our
Price

£1.82 0

£1.820
£1.828
£1.820
€1.82e

£t 490
£l . He
£l.Qe

£2.32 @]
£2.32e
£2.32e
£2.32¢

£2. 420




AIL ORDER CO.
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16a WELLFIELD MAIL ORDER SERVICE
S -
SPECIAL EXPRES 10p per orderin U.K.
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* THEd Po::!: eitf T i it IN1001 0.8 Bone g'gg U 8.35 o Gl 7it3 g'gg
Is supplied compl structiona are supp t the 2N1131 025 | pCl1a1 20 | GET114 0.30 0C35 '80 | 7416 g
Complete fixing in is required to bargain. z 1132 024 | BC12a  0-2 GET115 0-80 | 0C36 0- 5 | 7417 0-36
o L e R s o g bCizo 088 | GETIL 0881 ocsl . 038 7417 0.3
ly wired modules. for further deta 2N 1302 126 0-85 GET11 % w42 0-40 = 0-25
byl R sl bab| St 8% el R
BEAT BRIT! on this or onur reas BC147 0.08 GET875 0-40 | 0C4ad 7425 &
Soh 8 o M 0-17 - 0-87
slN(-L:aEL 12-0-12V sooM/AA ok ek Bgi:g 0-10 | GETH80 0-80 og:g 020 743; 040
CHAND former bargain. Apprc 75mm. BC 14 | GETS81 0-25 | O vl 0-18 | 742 016
SOUND TO 240V priniary trans O X centreAs 7o, BC167 012 GET882 0-85 | 0C45M 0.27 | 7430 37
e e S o8 beme tgiost 88 o
This  fa ice £1-20, ; 89%. BC i . 5 :
littie " box | Our pr e B BOYSL 048 | Ghxas 948 | oS 60 | 7437 37
i edhene ]y L BCY31 0'85 GEX941 0-45 | 0C59 .50 | 7438 $5
approx. to the output of a |4 fixing centres: 75mm. BCY32 0 P -80 [ OC66 8 | 7440 0-
conlljﬂ;‘(:rcpu"om 1t0100 watﬁ: 50mm. ICE CASSETTES BCY33 gl‘gg g.LM .50 | 0C70 3{8 7441AN ogg
8 ¥ i i v o v .. B
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Kit inspection

STUDIO ELECTRONICS EASIKIT N }

We invite your closest inspection of our loudspeaker kits.
Here at last is a kit which doesn’t require you to be either
an electronic genius or a master carpenter. The assembly
is simplicity itseif, taking barely 15 minutes and requiring

only a soldering iron, screwdriver and our easy to follow SOUND SPHERES
instructions, the cabinet being already built. 4 drive units

provide excellent reproduction free from colouration,
cabinet resonance and listening fatigue. In teak or white.
Based on an original design as also selected for the
outstanding Practical Electronics Rondo Quadraphonic

The little speaker with the
big sound! Only 43#n dla-
meter and weighing 700
grams, it is capable of
handling 10W. A very

system. versatile little -performer,

ideally suited to rear
SPECIFICATIONS channel systems. In the
Impedance 4-8 ohms. car. extension speakers,
Pawer Handling 20W r.m.s. etc. The magnetic base

enables them to be
mounted  virtually any-
where. Superbly finished in
black, white or orange.

SPECIFICATIONS

Crossover Frequencies 250Hz, 5kHz.

Frequency response 30Hz to 20kHz * 5dB.

4 Drive units, Bass (13cm dia.), Bass/Mid-range (13cm
dia.), 2 Tweeters (6-5cm dia.).

£42-50 per pair. Post free. Plus VAT. impedancs &6 ohms.
ready assembled £49-50 per pair. Post free. Response 100Hz to 16kHz.

Plus VAT. £19-95 per pair. Post free.

Trade enquiries welcomed. a7
Demonstrations by telephone appointment. Plus VAT,

N N N B B N N N N N N N N N N
NAME & s re it S Ao T e rm iR 5k Wi JVEAY 50 Liofs AWkl e FEL

Please forward by return .................................cee
........................ I enclose cheque/PO/Cash

Barclaycard or Access cards welcome. Reg. VAT No. 1182 359

otudio Electronics Lid

LEVEL 16, TERMINUS HOUSE, HARLOW, ESSEX, CM18 6SH
Tel. Harlow 416771
Y R T P R R BN R R RN R RN
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SUDHOINISYY Guqmado

TRADE ENQUIRIES WELCOMED

MINOR

WITH

33 RANGES

4kQ/V a.c.
PRICE £16-30 Inc.

o, T

(U.K.) LTD.

[ ]
20kQ/V d.c. 5
[ ]

PROFESSIONAL QUALITY

TEST EQUIPMENT

ROBUST CLASS 1-5 PRECISION MOVEMENT
ACCURACY 2-5% D.C. AND 3-5% A.C.

12 MONTH GUARANTEE

SELF-POWERED AND POCKET-SIZED
OPTIONAL 30kV D.C. PROBE

VAT (P. & P. 80p)

PROBE £8-80

For details of this and the many other exciting
instruments in the Chinaglia range, including
muitimeters, component measuring, automotive
and electronic instruments please write or
telephone:

A cHINAGLIA

19 Mulberry Walk, London
SW36DZ Tel: 01-352 1897

THE RADIO SHOP

16 Cherry Lane, Bristol BS1 3NG
Tel.: Bristol 421196. STD Code 0272

Your West Country shop for electronic
components and solid state devices

PIV il A 8A 0, 16A
50 0-25 0:28 0-37 0-41 0-45 0-50
100 0-28 0-30 0-42 0-47 0-50 0-58
200 0-31 0-38 0-50 0-59 0-65 0.73
400 0.40 0-57 0-77 0-85 0-97 1-15

PIV 1-6A 3- A BA 10A 15A
100 0-28 0.52 0.61 0-68 0-72 0.80
200 0-20 0-56 0-65 0.76 0-76 1-02
400 0-38 0.67 0.70 0-85 099 151
600 0.45...0-68 0-76 1.08 1.24 1.84
TRIACS WITH INTERNAL TRIGGERS

5A 10A  15A
100 0-28 0-52 0-65 0.68 0-72 0-88
200 0-30 0-67 0-86 076 076 1.02
400 0-39 0-68 0-72 0-88 104 1.52
600 0-50 0-84 0.88 1-10 1.31 1-89

Quantity prices on appilcation S.A.E
Diacs for use with triacs 23p.

704 7 seg. LED display 0-3in high, £1:10.
07 7 uq LED display 0-3 high, common

747 7 sog LED display 0-6in high. common
anode, £1-75.

NES55 Timer t. C 8-pin DIL with data, 55p.

741 Op. amp. |.C. 8-pin DIL with data. 40p.

ZN414 This is a 10 transistor TRF clrcuh in
TO18 can with data and circuit, 75p.

TBABOO Linear integrated clrcult ludlo power
amplifter, 2W with data,

LATEST Dacon Dato P033 Qulck Dri, etch-
resist pen,

1000MFD 35V wlro ended }in x 1}in. Only 20p.

2200MFD 18V wire ended {in x 1}in. Only 12p.

Catalogue 15p post paid
Please add 25% VAT 10 all listed prices
Postage and packing 15p per order.
Calters welcome.

‘N-TTE-R- LOCK-I'NG
PI.ASTIC STORAGE DRAWERS

/—/1//////////

w"
fl)

f
i

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT DISCOUNT PRICES!

SINGLE UNITS (ID) (Sins X 2%ins X
2}ins). £2 DOZEN.

DOUBLE UNITS (2D) (Sins X 4fins X
2}ins). £3-50 DOZEN,

TREBLE (3D) £3-50 for 8.

DOUBLE TREBLE2 drawers, in one outer

case (6D2), £4-90 for

EXTRA LARGE SIZE (6D1) £4-50 for8.
PLUS QUANTITY DISCOUNTS!

Orders over £20, less 5%.

Orders over £60, less 7§%.

PACKING/POSTAGE/CARRIAGE: Add 50p
to allorders under £10.Orders £10 and over,
please add 109, carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total remittance

mm {Dept. PE7), 124 Cricklewood
Sowns Drosdway, London, N.W.2

Tel. 01-450 4844
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GETTING THE MOST OUT
OF YOUR ELECTRONIC
CALCULATOR

by W. L. Hunter Price £2:10

1IC OP-AMP COOKBOOK byW G. jung.
Price £6°95.

THE AUDIO HANDBOOK by G. |. Kng.
Price £5°25.

COLOUR T.V. SERVICING by G. . King.

Price £4°75.
THE RADIO AMATEUR'S HANDBOOK
1975 by A.R.R.L. Price £3°60.

DIGITAL ELECTRONICS CIRCUITS
AND SYSTEMS by N. Morris. Price £2°50,

ELECTRONICS SELF-TAUGHT WITH
EXPERIMENTS AND PROJECTS by

}.Ashe, Price £2°10,
BASIC ELECTRONICS PROBLEMS
SOLVED by D. A.Smich Price £1°85.
WORKING WITH THE OSCILLOSCOPE
by A. C. W. Saunders. Price £1°75,

TOWERS’ INTERNATIONAL TRAN-
SISTOR SELECTOR by T. D. Towers.
Price £3°40,

Y PRICE INCLUDES POSTAGE %

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-2§ PRAED STREET

LONDON W2 INP

Phone 01-723 4185
Closed Saturday | p.m.
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BI-PRE-PAK

Bargains in Semi-Conductors,components, modules & equipment.
BARGAINS FROM OUR FREE CATALOGUE CHALLENGING VALUES!
; Stll’ ing
X-HATCH GENERATOR MK.2
pick-up circuit. The reinforced fibre- you to add required components in layouts of your
glass case is virtually unbreakable— own choice. Modules are tested and boxed before

I.C.s, components, equipment, etc. Send large S.A.E. with 7p stamp
choice of four patterns—essential STIRLING SOUND AUDIO MODULES come to
Ideal for the engineer's toolbox—

for your FREE copy by return. Meanwhile, for prompt delivery

order from our ad. this month NOW
for colour TV alignment. Featuring f R :
bl n'IC]s and amorelsensitivelsyncy you as basic units assembled on P.C.B.s enabling

! o — %my measures  3in x 53in x 3in despatch and include well printed instructions.
o = Gom teeh perates from three U-2-type batterles
» € (oxtra). AMPLIFIER MODULES
Ready buitt . Complete . Pre-amplifiers; tone control
unit only
e kit §5.100 Active tone control unit to provide bass,
G > P treble, balance and volume controls £1 ° 60

PLASTIC POWER TRANSISTORS e e S 6160

§8.102 Pre-amp for low output magnetic cartridge

40 WATT SILICON 90 WATT SILICON

Type No. Galn VCE Polarity Price Type No. Galn VCE Polarity Price (aa(pﬁ(gnd radio. With R.L.A.A. correction +1dB £2 ° 25
40N1 15 15 NPN  20p 90N 15 15 NPN  25p

4ON2 4 4 NPN  30p 90N2 40 4 NPN  35p

WP1 15 15 PNP  20p WP1 15 15 PNP  25p POWER AMPLIFIERS

40P2 40 40 PNP 30p 90P2 40 40 PNP - 35p $8.103 Compact 1.C. amp. with 3 watts R.M.S £1 . 75

output. Operating voltage 10-20. Size 34in x 2in.

TRANSISTOR PACKS—ALL AT S0p EACH | Jorsmcrchama ™" ® " e & 1€ £3. 25

TESTED AND GUARANTEED It e airary opurpose ampiltier 09 . 25

i . With 5 watt output. two make a good stereo
4] IN4007 Sil. Rec. diodes 1,000 H39 _Integrated circuits ¢ gates A . g
4 PIV/T amp, plastle 6 BMggsz.znipllopsBMc o amp. Size 34in x 2In. New Mk. 2 version.

Be1 10 Reed Switches. 1in long Hat 2 BD131/B0132 Compiementary $5.110 Similar In slze to $S.105 but with a 10 watt £2 R 70

fin dia. Highspeed P.0. type Plastic Transistors output. Iqeal‘ for many domestic and small-size
W35 (Q Mwed Diodes. Germ Golo HES 4 40361 Type NPN Sil. transis- P.A. applications. Operates from 26-32V.

bonded, etc. Marked and tors TO-5 can comp. to HE6 $5.140 Excellently desijgned 40 watt R.M.S. (into

Unmarked HEb 4 40362. Type PNP Sil. transis: 4 ohms) hi-fi amplifier. S/N ratio better than £3 - 60
H®  3() Short lead Transistors. NPN tqrs TO-5 can comp. to HES 75dB. T.H.D. better than 0-2%. Power require-

Silicon Planar types ments—45V d.c. With 0-15In centre edge con-

Ex-equlpment nections. Two.can be bridged to give 80 watts

R.M.S. into 8 ohms

UNMARKED AND UNTESTED
81 50 Germanlum Translstors PNP.  H34 1 Power  Transistors, PNP. BU'LD A STEREO F.M. TUNER!

AF and RF Germ. NPN Silicon T0-3 Can ;i
. $5.201 Front end with ganged tuning and geared
6T {() 381N Channel £ET's plastic slow-motlon  drive  in ruggengd hogusing

BB6 150 Germanium  Diodes  Min case type Excellent s Hivi
ensitivity. Tunes 88-108MHz. With
glass type A_F.C. tacility. Operates from 6-16V £6 . 25
BM 100 Silicon Diodes DO-7 glass | OVER A MILLION TRANSISTORS §8.202 I.F. stage (with 1.C.). Pre-tuned. A.F.C.
! equiv. to 0A200, DA202 IN STOCK—AIl most-needed types connection. Operates from 4 -5-14V

MARKED — TESTED — GUARAN- .

$8.203 Stereo Decoder. Designed essentially for £5 25

B86 i 14 gl TEEO—SEE CATALOGUE = g L b7 .
100 f"]m?a'm’ls':‘m“’zg glass use with $5.201 and $5.202. this module can

also be used on most mono F.M. tuners. AL.E.D. . 2
TO CLEAR 2

may be attached. Operating voltage 9-16V d.c

Hundreds of various portable transistor radio chassis FM and
AM. Ideal for experimenters. Components electronicaily sound: £1
Each

SPECIAL MONEY SAVING OFFER!

Save £5—buy all 3units (5S.201, $5.202 and $5.203) £1 2 . 1 2

chassis not all perfect. No instructions. or tuning drives. A cheap together for

way to make a radio set

MAINS TRANSFORMERS CAPACITOR POWER SUPFLY STABILISER
D|SCHARGE $5.300 Add this to an unstabilised supply (say £3 . 25
P. & P.. add 35p per unit [ typically 45V output) to obtain a steady powerfu!
Type A—18V/1A (suit SS. 103) £1-50. |GN|T|0N KIT working output adjustable from 12 to 60V
Type B—25V/2A (suit §8.110) £2-00. Easy to Essentlal [or your. au¢_1lo and special -systems
Type C—30V/2A (suit $5.140) £3-25. assemble and Money saving, very raliable and ideal for the workbench.
. flt to your car

Bridge Rectlitiers: Type A 27p; Types B & 12v A £7 o 50
Clat! Instructions. (P, &P add 30p) STIRLING SOUND DISCO MINOR

Twin tufntable console with cross-fade mic (with over-ride) and headphone monitor
TERM S OF BUS' N ESS jacks, etc. plus unique 'AMPOWER 40" speaker with built in 40 watt H.M?S. power amp.
V.A.T. Prices shown do NOT inciude V.A.T. Please add 25% to total value You can add up to ten to give 400 watts! Portabie console and one AMPOWER £100 plus
of your order including postage for V.A.T. except for items marked @ or £3:50 carr. U.K., plus VAT
(8%) tor which the V.A.T. rate is 8%. No V.A.T. on overseas orders.
O add £1, any di e being Charged or refunded. Have you
PAYMENT Cash with order, Cheque or-money order. Minimum value—¢1. had your r 7y ¥ Fr rr Qs & R r
You can also pay by ACCESS. FREE

IMPORTANT—Every sffort is made fo ensure accuracy of prices and CATALOGUE? To BL-PRE-PAK, 222-224 WEST ROAD. WESTCLIFF-ON-SEA. ESSEX

description at time of preparing this advertisement and going to press
Prices are subject to alteration without notice.

BI-PRE-PAK LTD

Co Reg No B20M9
222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 9
TELEPHONE: SOUTHEND (0702) 46344.

WRITE ORDER SEPARATELY AND ATTACH COUPON IF NECESSARY

Please send

for which | enciose dnc. V.AT.

NAME

l ADDRESS .. sl PER
h—------- N N T
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VISCOUNT IV STERED SYSTEM

System 1a. £69.00

The new 20+20 watt Sterec Amplifier incorporating the latest silicon transistor solid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
finished cabinet, with anodised fascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has ‘a comprehensive range of controls — volume, bass, treble, balance, mono/stereo.
mode selector, and scratch filter.

Front panel socket for stereo headphones. And a host of sockets at the rear — for left and right
speakers, tape recorder, auxifiary, tuner, disc and microphone.

SPECIFICATIDN: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion @ 10 watts better than 0.2% Six switched inputs: 1. Magnetic PU. — 3 millivolts @
47 K ohms (RIAA); 2. Crystal/ceramic P.U. — 50 millivolts @ 50 K ohms (R.LAA); 3. 4, 6. Tape
Tuner/Aux. — 140 millivolts 50 K ahms (flat frequency response); 5. Microphone — 3 millivolts @
50 K ohms {flat frequency response).

CONTROLS: Push button ON/OFF. stereo/mona, scratch filter. 6 position rotary selector. Individual
rotary controls for treble, bass. balance and volume. Headphone socket. tape out socket. Aux. mains
output. Frequency response: 25 Hz to 25 KHz @ full rated output. Signal to noise ratio: better than
—50 dB on all inputs. Tona control range: Bass +15 dB @ 50 Hz: Treble +12 dB @ 10 KHz.
Power requirements: 200-250V A.C. mains @ 60 watts, Approx. size: 153" x 37 x 10"

Garrard SP 25 deck with magnetic cartridge, de luxe plinth and cover.

Two Ouo Type lla matched speakers — Enclosure size approx. 183" x 10§ x 7§ in simylated
teak. Drive unit 13° x 8" with 37 tweeter. 15 watts handling. 30 watts peak.

Complete System with these speakers £69.00+£6.50 p & p.

System 2. £85.00

540

Viscount |V amplifier (As System 1a)
Garrard SP 25 deck {As System 1a)
Two Ouo Type )1 matched speakers
— Enclosure size approx. 27~ x 137
x 11}". Finished in teak simulate.
Orive 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 £85.00+£7.60 p & p.

PRICES: SYSTEM 1a
Viscount IV R103

ampliier £25.00+£190p & p.

2 Dua Type la

speakess £30.00+£6.50 p & p.

Garrard SP 25 with Mag. cartsidge
de luxe plinth
and cover
Total it purchased

separately:  £79.60

Available complete lor onty: £69.00

+£6.50 p & p.

£24.50+£3.30p & p.

PRICES: SYSTEM 2
Viscount IV R103

amplifier £25.00+£180p & p.

2 Ouo Type Il

speakers £48.00+£7.50p & p.

Garrard SP 25 with Mag. cartridge

de luxe plinth

and cover £2450+£3.30 p & p.
Total if purchased

separately:  £96.60

Available complete tor only £85.00

£7.60p&p.

SYSTEM

Scotland P & P Surcharge
System 1a £1.75 System 2 £3.50

EMI SPEAKERS AT FANTASTIC REDUGTIONS

LE-4 SPEAKERS

Superb performance and  beautifully
finished in selected teak veneers. A
professional standard four-way speaker
system giving 25 watts RMS power
handling. Bass unit is 147"x 9" with
87°x5" unit for mid-range and twin 3"
high frequency units to give monitor type
quality and performance.

Specification — Size 33"x14"x16"
approx. Impedance 8 ohms. Power
handling 25W RMS. {Peak 50 watts.)
Frequency range 35 Hz—20 KHz.

Our Price £34.00
{normally £66.00)+£5.80 p & p.

EASY TO BUILD SPEAKER KITS

These superb simulated teak-finished speaker kits have been specially
designed by RT-VC for the cost-conscious hi-fi enthusiast who wants
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”8 woofer, 33" tweeter and

matching crossover.

Easily put together with just a few basic tools.

Specification {each speaker): Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20—20,000Hz. Size 20"x11°x8}"
approx. Comparable built units (EMI LE3) sold

elsewhere for over £45 pair.

£2 2 00 pair complete Complete with crossover

+£5.20 p & p.

Components and circuit diagram

EM' 350 KI System consists of a 13" x8”
approx. woofer with a 3" tweeter,

crossover components and circuit diagram. Frequency response:

20 Hz to 20 KHz. Power handling 15 watts RMS into 8 ohms.

{Peak 30 watts.)

Complete with crossover Componants and circuit diagram £6 50+£].20 p&op.

20 WATT SPEAKER SYSTEM .

System consists of a 13"x8" (approx) eliptical
woofer unit with 3 8"x5” {approx.) mid-range unit
incorporating  parasitic  tweeter and  crossover
components and circuit diagram

Technical Specification: Bass Unit: Flux density —
100 K, speech coil — 14" Cone. Triple laminated paper
with P.V.C. surround. Mid-Range Unit: Flux density —
33 K, speech coil — 1" with parasitic tweeter. Power
handling: 20 watts RMS, impedance — 8 ohms,

frequency response — OUI' Price £870
20 Hzto 18,000 Hz.  Complete+£1.60 p & p.

DECCA STEREO AMPLIFIER
CHASSIS

Specification: 4+4 watts into
8 ohms. Input Sensitivity 4mV into
47K (tor magnetic cartridges). AC
Mains only 240V. Controls — volume,
bass, treble, on/off, mono/stereo
switch. Chassis size 11°x5§"x3{"
approx.

£6.90.+c1.2008p.

Practical Electronics
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PUSH BUTTON CAR RADIO KIT— THE TOURIST TT"

NOW BUILD YOUR OWN

PUSH BUTTDN CAR RADID

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

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. £9.50+£105p8p
Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended — fully
retractahle £1.60+40pp & p.

The Tourist | Kit For the experienced constructor.
It you can solder on a printed circuit board you
can build this model. Same technical specification

as Tourist TT. Price £8.20+£1.05p&p.

smneg] QUAL

ITY SOUND FOR

- LESSTHAN £24.00

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

Includes — BSR 3 speed deck, automatic, manual lacilities
together with stereo cantridge.

Twao speakers with cabinets.

Amplifier module. Ready buil] 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. Qutput impedance 8—15 ohms. Stereo
headphone socket with automatic speaker cutout. Provision for
auxiliary inputs — radio, tape, etc.. and outputs for taping discs.
Overall Dimensions. Speakers approx 164" % 8" x4" Complete deck
and cover in closed position approx. 154" x 12"x6"

Complete only £23.20+t3.00p&p.

Extras if required. Optional Oiamond Styli £1.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance £5.80.

easy 1o assemble audio system kit. No soldering

TRACK HOME CARTRIDGE

Compatible with Viscount v system,

PLAYEB Elegant self selector push ‘button player
for use with your stereo system.
A ‘W-‘..

Unisound module and the Stereo 21

Technical
240v,

specification  Mains
Output
Comparable unit sold
£24.00 approx. Yours for only

£16.20:c170p8p.

input,
125mV.
elsewhere at

sensitivity together.

"DISCO AMPLIFIER

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

Inputs *4 electrically mixed inputs. *3 individual
mixing controls. *Separate bass and treble contrals
common to all 4 inputs. Mlxer employing F.ET.
(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:

1 By 3L
Uk i 2 e £20.00-£135p8p.

BUILD YOUR OWN .
STEREQ AMPLIFIER

For the man who wants 1o design his own steren

here’s
pre-amp, power amphfler and control panel. No soldering — just simply screw
4 watts per channel inte 8 ohms.
cartridge). The heart of Unisound is high efficiency 1.C. monalithic power
chips which gnsure very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers (7" x 4”) £10+£1.75p & p.

your chance to start, with Unisound

Inputs: 120mV (for ceramic

£8.95£105p8&p.

INCORPORATES : Pre-Amp with full mixing facilities, including switched input
for mic with volume control. switched input for auxiliary with volume control.
bass and treble controls. valume control and blend control for turntabies. Two
B.S.R. MPBO type single play professional series decks, fitted with crystal cantridges.

TECHNICAL SPECIFICATION:

Consaole size -

DO NOT SEND CARD

Just write your order giving

your credjt card number

Practical Electronics

Mail orders to ,icton. Terms C.W.0. All enquiries
stamped addressed envelope. Goods not despatched
outside U.K.

Leaflets available for allitems listed thus® Send
stamped addressed envelope. All items subject to
availability. Prices correct at 1st May 1975 and
subject to change without notice.

All prices include VA.T. at 25% rate

July 1975

Pre-amp — Output — 200mV.
Auxiliary inputs — 200mV  and
750mV into 1 meg. Mic input — 6mV
into  100K. 240 volt operation.
Turntables capacity — 77, 10" or
12" records. Rumbie, wow and flutter
Rumble Better than --35dB. Wow
Better than 0.2%. Flutter Better than
0.06% {Gaumont kalee meter).

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

Unit Closed— 174" x 133" x 8} (app.)
Unit Open —35¢"x 1 35")(4}" {app.)
This disco console is ideally matched
for the Reliant IV and Oisco 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
£57.00+£6.50 p & p.

[TV

C

21D HIGH STREET, ACTON, LONDON W3 6NG

323 EDGWARE ROAD, LONDON w2
Personnal Shoppers EDGWARE RD: 9 a.m.—5.30p.m. Half day Thurs.
ACTON: 9.30a.m.-5p.m. Closed all day Wed.
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GIRO NO. 331 7056. Access accepted.
C.W.O.onty. P. & P. 15p on orders betow £5
Discount: £10-10% (except netitems)
Export Order enquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments
ALL PRICES INCLUDE VAT AT 8%

SPECIAL RESISTOR KITS \
1012 $W KIT: 10 of each E12 value, 22 ohms—IM, a total of 570 (CARBON FILM .5%), £3-85 net
10E12 W KIT: 10 of each E12 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%), £3-95 net
26E12 +W KIT: 25 of each E12 value, 22 ohms—1M, a total of 1425 (CARBON FILM 5%), £9-00 net
2SE12 +W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%), £9-00 net
SEI2 4W KIT: 5 of each EI2 value, 10 ohms—IM, a total of 305 (METAL FILM 5%).
Due to current world shortages. resistor kits may contain some wattage and value substitutions.

(Prices include post & packing)

£3-45 net

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mouncing: 0-01uF, 0-0154F, 0-022uF, 0-033uF, 0-047uF, 3ip. 0-068uF,
0 VuF, 43p. O-1SuF. 5p. 0-22uF, 6p. 0-33uF, 8p. 0-47uF, 10p. 0-68uF, 13p. 1uF,
16p. |-SuF, 24p. 2:2uF, 27p.

MULLARD POLYESTER CAPACITORS C196 SERIES

400V, 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 3p.  0-0068uF, 0-01.:F,
0-015uF, 0-022,4F, 0 033ufF, 3§p. 0.047uF, 0-068uF, 01 uF, 4§p. 0-15uF, 7p. 0:22uF,
9p. 0-33uF, 13p. 0-47uF, 15p.

160V: 0:01uF, 0-15uF, 0-022uF, 3p. 0-047uF, 0-068uF, 3ip. O 1 uF, 4}p. 0'15uF. 5ip.
022uF, 6p, 0:33uF, 7p. 0-47uF, 9p. 0-68uF, 13p. IuF, 15p.

MINIATURE CERAMIC PLATE CAPACITORS

S0V : (pF) 22, 27. 33, 39. 47, 56, 68, 82, 100, 120, 150, (80, 220, 270, 330, 390, 470,
$60, 680, B20, 1K, IKS, 2K2, 3K3. 4K7, 6K8, (uF) 0-01. 0-015, 0-022, 0-033, 0-047,
2ip. each. 01, 30V, Sp.

POLYSTYRENE CAPACITORS 160V 5%

(pF) 10, 1S, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,
4700, 6800, 10,000, 4ip,

B. H. COMPONENT FACTORS LTD.

RESISTORS

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

W. Type Range 1-99 100-499  500-999 1000 + Size_ mm
+ CF 12-tM -80 065 0-60 2:4x7'5
+ CF 22-2M2 0-80 065 0-60 39x10-S
¥ CF  22-1M I 0-80 065 0-60 5-5x16

P MF  10-2M7 2 A-7 14 12 3Ix7

+ MF 10-2M2 2 1-6 [j=E) 1-1 4-2x10-8
1 MF - 10-10M 3 198 1-81 1-65 6-6x13
2 MF j0-10M 4-5 3-52 3-08 275 8x17-5

For value mixing prices, please refer to our catalogue. (Price in pence each).
VALUES AVAILABLE—EI2 Series only. (Net prices above 100.)

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 7p each 1K, 2K2,
4K7, 10K, etc. up to 1M Q i
SUB-MIN 0-05W Vertical, 100 @ to 220K Q 7p each.

(P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,
LU7 7EG. Tel.: Leighton Buzzard 2316 (5td. Code

05253). CATALOGUE No. 4, 20p.
Miniature Mullard Electrolytics VEROBOARD 0:1 0:15 | POTENTIOMETERS : . .
1.0uF 63V 7 6BuF 16V 7 24 x 5" 36p 36p | Carbon Track 5K 0 to2M g, logorlin(and 1K lin). Single, 173p Dual Gang 48p. Logsingle with
I'SHF 3V 7p  68uF o an | 2% 31 33p 25p | switch 28p. Slider Pots. 10K, 100K, 500K, semi log 30mm, 34p. 45mm, 47p. 60mm, 55p.
22.F63V Tp  [00uF IOV Tp ;; X 3* 420 4¢P | c1oDES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3.F 63V Tp 100uF 25V 7o | 3} o 108 39P | IN4001 63p | Din 2 Pin  12p [ (uF/Y): 1/25, 2/25, 425, 4.7)10, 5/25, 8/25, 10/10, 10/50, 16/25,
4-0uF 40V 7p  100uF 63V 17p | 31 5 (Plain) P 1on |IN402 7ip 3Pin 13p | 22/63,25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50, 8p.
47uF 63V 7Tp 150uF 16V Tp | 37 X 337 (Plain) T 1eb | IN4003 Sp |5 Pin 180" 16p | 100/50, 200125, 10p. 250/50, 18p. 500/10. 8p. 500/25, 17p.
6-BuF 63V Tp 150uF 63V 17p | §1753% (Plain) 295 | IN4400 9p [Std.Jack 20p | 500/50.25p. 1000/10,17p. 1000/25, 25p. 1000/50,40p. 2000/10,
8-0uF 40V Tp  220uF 6.4V Tp | ;XL U0 730 795 11N4005 12p | 2-5mm jack I3p | 20p. 1000/100. £1°10. 2000/25, 35p. 2000/100, £1°20, 2500/25,
touF 16V 7p  220uF IOV Tp | D000 00 56: 56: IN4006 14p ono 7p | 38p. 2500/50, 68p. 5000/25, 68p. 5000/50, £1-20.
louF 25V Tp  220uE 16V 8 | Pins.Pie.25 12p27p |INSI4 o [SOCKETS | HI-vOLT: 4/350, 20p. 8/350, 13p. 100/100, 27p, 16/350, 35p-
IS4F SV 75 330MF 18V 8p NS ab | Oin2Ein  lop | 16/450. 38p. 32/350, 38p. 50/250, 40p. 100/250, 40p.
t5uF 63V Tp 330uF 63V 25p | TRANSISTORS OA5 42p | 5Pin 180° 12p | METALLISED PAPER CAPACITORS
16uF 40V T7p 470uF 6.4 14p | AC127 1lp BC212L 13p | QA47 9p |Std. Jack  18p | 250V: 0-O5uF, O-1uF, 6p. 0-25, 6p. O-5uF. 7ip. 1uF, 9p. 500V:
22:F 25V T7p 4T0uF 40V 26p | ACI128 22p BC2I3L I3p | OA8! 11p | 2-5mm Jack 13p | 0:025, 0-05, ép. 01, 6p. 025, 7ip. O-5. 9p. 1000V: 0-01,
}%u: ?g:// ;n 22%“: ng zgp gg:gg :%p %CcluL :gp OA200 8p | Phono 7p | 11p. 0-022, 13p, 0-047,0-1, 19p. 0-22, 28p. 0-47, 36p.

" (-] s P ] P
3 l6v 7o looouFiev i7e | BCI0 13p OCT) 1o | PLEASE NOTE OUR NEW ADDRESS. NEW KiT
P 000;:F 25V 28 BCl48 13p 1 .

32MF 63V 7p  15004F sav2sp | BC149 13p OCI70 295 | Our New Electronics Centre is now open in Leighton Buzzard SEI2 W Metal Film.
47uF 10V Tp 1500uF (6V 28p | BCIB2L 13p TIS43_ 34p | and all callers are welcome. As well as our normal stock of over |5 cach value 100-IM,
47uF 25V Tp 2200uF 10V 17p | BCi83L 13p 2N2926 (3p | 2,000 products we have a large range of surplus bargains and
47uF 63V Bp  3300uF6 4v 28p | BCI184L 14p 2N3702 I4p | calculators, etc. Open 6 days. 9-12.30. 1.30-5p.m. total of 305 £3-75 net

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000 /Volt.
Vdc—0-5S—1000V in 7 ranges
Vac—2-5—1000V in 6 ranges
1dc—0-05—500mA in S ranges
Resistance—50—I1M Q in 4

Vdc—0:3—900V in B ranges.
Vac—|-5—750V in 6 ranges.
lde—0-06—600mA in 5 ranges.
lac—0-3—300mA in 4 ranges.
Resistance—2K 1 —2M @ in

hie—10—350 in 2 ranges.
Size—115x 215 x 90mm.
Complete with steel carrying
case, test leads, and battery.
PRICE £11-88 net P, & P. 50p.

465K Hz (A, M.) at approx. | Volt
Size— 160 x 97 x 40mm.

Supplied complete with carrying
case, test leads and battery

PRICE £8:64 net P. & P. 50p U4323

MULTIMETER U4341
27 Ranges plus Transistor Tester.
16,7002 /Volt. Overload protected.

ranges.
Accuracy—5% of F.5.0. 4 ranges. Accuracy—de—24%.
OSCHLLATOR—I KHz and ac—4%, of F.S.D.

NEW CAPACITOR KITS
C280 Kit—PC Mounting polyester 250V. S of each value: 0-01
0-022, 0-047, 0-1, 0-22uF. 2 of 0:47, IuF, £1.40 net.

C296 Kit—Tubular polyester, 400V. 5 of each value: 001,
0-022, 0-047, 01, 0-22uF. 2 of 0-47uF. £1:40 net.

Ceramic Kit—square plaquette 50V. 5 each value: 22, 33, 47,
100. 220, 330, 470, 1000pF, 2200, 4700pF. 0-1uF. £1-40

net.

250V Paper kit—Tubular metal case. 3 of each value: 0-05, 0°1,
0-25, 05, 1uF. £} net.

500V Paper Kit—Tubular metal case. 3 of each value: 0025,
0-05, 0-1, 0-25, 0-5uF. £1 net.

1000V Paper Kit—Tubular metal case.
0:025, 0-05, 0-1uF. £1-20 net.

§-DeC

3 each value: 0-01,

U434
DUE TO RECENT V.A.T, CHANGES

MULTIMETER U4324
34 Ranges. High sensitivity.
20,0000} /Volt. Overload protected.
Vde—0:6—1200V in 9 ranges.
Vac—3—900V in 8 ranges.
lde—0-06—3A in 6 ranges.
lac—0-3—3A in 5 ranges
Resistance—250 —SM Q in 5 ranges.
Accuracy—dc and R—24% of F.5.0.

ac and db—4%, of F.S.D.
Size— 167 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare diode. and battery
PRICE £10-64 net P. & P. 50p.

Vde—1-5—600V in 9 ranges.
Vac—1-5—600V in 9 ranges.
1dc—60-—120 microamps in 2
lde—0-6—1500mA in 6 ranges.
fac—06—1500mA in 6 ranges.

db scale. 10 to + 12db.
Accuracy —de—I14%, ac—21%
Size— 115 x 215 x 90mm.

test leads, and battery.
PRICE £14-90 net P. & P. 50p.

U4324

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,000 2 /Volt. High accuracy. mVde—75mV,

Resistance—{K Q2 —IMQin4ranges.

Complete with steel carrying case,

5-DeC £21-18
T-OeC £4-00
uDeC A"
£4.39
uDeC "B”
£7.69
£4.72

PLEASE ADD 15% TO TOTAL ORDER
VALUE.

CATALOGUE No. 4. THI5 CONTAINS 6!
PAGES COVERING 3,000 STOCK LINES
FULLY ILLUSTRATED INCLUDING COM-
PONENTS, AUDIO ACCESSORIES, CAL-
CULATORS, CASES, SEMICONDUCTORS,
HARDWARE, METERS, P.C. MATERIALS
AND TOOLS, ETC. ETC. ETC.

20DeC

ANTEX

CCN240 £2.87
CN240 £2-60
X25 £21-44

U4313

INVERTORS
240V—50Mz from your 12V car battery
25W—£3-90 + 0pp & p
40W-—£6-80 « 55p p & p
75W—£9-96 « 75p p & P

150W—£18-30 + 80p p & p [ ]
30W (12V)—£28-80 + €1-05p & p
300w (24v) 2270 + €105 p 5 p. |
All above invertors are in kit form but may be purchased built up and ready for use
Price list sent on receipt of stamped addressed envelope
P.W. AUTOMATIC EMERGENCY SUPPLY
250V—50Hz—150W rnvertor with built in battery charger. in event of power faiiure
switches over automatically from battery charging to invertor operation Cet
as appeared in Dec. 73 P.W. Complete kit of parts (excluding meter) £22-50 +
£ W0p&p
COMPLETE FLUORESCENT LIGHT INVERTOR KiT
BW—12V—Fiuorescent light. suitable for tents. caravans. houses. boats and
secondary lighting for factories. hotels etc. 12in—8W £2-9¢ ~ 25p g & p
21in—13W £3-3¢ - 30pp & p
TRANSFORMERS AND COILS
Both high volume and small order capacity available for Mains. R.F.. and I.F
Transformers. Betore you buy elsewhere let us quote you and see what you save
V.A.T at8% included
TRADE AND EXPORT ENQUIRIES WELCOMED

ASTRO ELECTRONICS, 10A SPRINGBANK ROAD, CHESTERFIELD, DERBYS.

ASNEENEEEEEENEEEEENEEEEEEE
542

SOUP UP YOUR TUNER!
New De-Luxe L.F. Strip

® SHARP SKIRT SELECTIVITY
@® CONTROLLABLE SQUELCH

@® CENTRE ZERO TUNING METER
+ SIGNAL STRENGTH METER
OUTPUT

This I.F. Amp. has a low noise pre-amplifier stage. Matching two 10- 7MHz filters
into an 1.C./\.F. amp. Full application notes available, send S.A.E. + 8p.

seno £8+60 (includes VAT and P. & P}

sole UK. Agents: REEDHAMPTON LTD
182-184 Addington Road, Selsdon, Surrey CR2 8LB
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audio

amplifier. Brand  new
components throughout.
J Bilicon transistors
plus 2 power out-put
transistorsin push-pull.
wave rectifica-
Output approx.
13 watts r.m.s. into
8 ohms. Irequency
response 12Hz. 30KHz
+3db. Fully integrated
pre-amplifier  stage  with
separate Volume, Bass boost and
Treble cut controls. Buitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Bensitivity
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 71" deep.
AC 200/250V. PRICE £15-00. P. & P. 6ip.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at

this Low 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
t iques with high-grain, low noise IF stages.

DE LUXE STEREO AMPLIFIER
" A= A.C. mains

Ev 7 200240 v,

'l N Using
TN & heavy duty
fully isola-
m o ted mains

transform -
er with full
wave recti-
fication
giving ade-
qQuate
. smoothing with negligibie hum.
Valve lfne-up:—? X ECLS86 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 controlisused. 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 chasais.
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 carefully calculated
circuit,allowa high voluine levelato be used with negligible
distortion. Bupplied complete with knobs, chassis size
11w X 47d. Overall height including valves 5°. Ready
built and tested to a high standard. £12-50. P. & P. 85p.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 74v.and 9v. and 12v.at 1 amp on lead .

Fitted insulated output terminals and pilotlampindicator.
Hammer finish metal case overall size 6” x 31* x 21°.

Ready built and Price £6-35. P. & P. SSP

tested.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1:30 yd. fength. P. & P. 30p
per yd. (inln. 1 yd.). 8.A.E. for samples.

HARVERSON’S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
solated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance i ohms. Qutput approx. 3-5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Supplied .absolutely Brand New completely wired and
tested with good quality output tranaformer.
P.& P.60p. BARGAIN PRICE _£5°00

FEW ONLY. High grade mains transformer with grain
orientated lamination. Primary 200/240. 8 dary

1_8'5 volts at 0.6 amps and 4:6 volts at 0-3 amps. Size
2in. long X 2{in. wide X 2in. deep overall. 2£1°40 plus
35p P. & P.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5- 10-15-20-25 30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30--0-30v. at
2 amps fulls wave. Size 3in. long x 3}in. wide x 3in.
deep. Price £2.75. P. & P. 65p.
MAINS TRANSFORMER. For power supplies.

Pro. 200/240v. Sec. 9-0-9 at 500 mA. £1-35. P. & P. 30p.
Pri.200/240v. 8ec. 12-0-12at 1 amp. £1.50. P. & P. 30p.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. £2-20. P. & P. 40p.

3 VOLT RELAY. 100 m/a single pole normaily closed.
2 for 80p. P. & P. 15p.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 156Hz—25KHz. Gain 264B. Bolid encap-
sulation size 11* X 1}* x °. Brand new complete
with instructions. Price £1'36. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVS. AND SUBS.

A must for servicemen and home constructors. Including
many 1000°s of British, U.8.A. Kuropean and Japanese
transistors. ONLY 40p. Post 7p.

Automatic frequency control to ‘‘lock on’ station and
prevent drift. IC stereo Jdecoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mYV. Approximate size 124in wide
X 8in deep by 2}in high. S8upplied ready built, fully
tested and fully guaranteed {not available in kit form).
Price £27-50. Post and Packing £1-00.
STEREO-DECODER SIZE 2" < 3" x }”
Ready bui)Jt. Pre-aligned and tested. - =1
Sena. 20-560mV for 9-16V neg. |
carth operation. Can be- fitted to X 'ﬁ"‘
almost any FM VHF radio or tuner. |
8tereo beacon light can be fitted if =
reyuired. Full details and in- ‘=-,
structions (inclusive of hints and tips) p E(-
supplied. 2625 plus 15p P. & P. @
Stereo beacon light if required 45p ==
extra. L
LATEST HI SENSITIVITY UNI-DIRECTIONAL SLIM-
LIRE CONDENSER MICROPHONE as used by many
professi Is. Very low ic feedback. Available Hi
i d or low i . State which requirea.
£16:25. P. & P. 25p.
LATEST ACOS GP81/18C mono compatible cartridge with
t/o stylus for LP/EP{78. Universal mounting bracket.
£175. P. & P. 1op.
CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output,
ONLY £2.-06. P. & P. 15p.
SONOTONE 9TAHCCOMPATIBLE STEREQO CARTRIDGE
T/O stylus Diamond Stereo LP and 8apphire 78.
ONLY £2-62. P. & P. 10p. Also available fitted with twin
Di d T/O stylus for Stereo LP. £3.18. P. & P. 15p.
LATEST RONETTE T/0 STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1-88. P. & P. 15p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1-75. P. & P. 15p.
QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83. EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Bize 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £6-50. P. & P. 7op.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7:75. P. & P. 75p.
Hi-FI LOUDSPEAKER SYSTEM Mkil
Beautifully made simulated teak finish enclosure now
with moat attractive slatted front. Size 16}~ high x
10}* wide X 9° deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13° X 8" bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (statc which).
OURPRICE £1i-25each. Carr. £1-25
Cabinet Available Separately £6-25. Carr. £1-10.
Also available in 8 ohms with EMI 13" X 8 base
apeaker with parasitic tweeter £10-00. Carr. £1.25.

SPECIAL BARGAIN OFFER!'

Limited number of BSR C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.

Brand new. ONLY £9-50 + p. & p. 60p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uscs 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit tic cartridge—instructions included
Outputstagefor any speakersfrom 8 to 15 ohma. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identitication clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolta—no extras to buy. Bimple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 5 ohma. Fre-
quency response - 3dB 12-30,000 Hz Sensitivity: better
than 80mV into IM Q. Full power bandwidth: 4 3dB
312-15,000 Hz. Bass, boost approx. to 4+ 12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
main amp. Power requirementa 35v. at 1-0 amp.
Overall Bize 12°w. x 8°d. x 2§"h.

Fully detailed 7 page construction manual and parts
iat free with kit or send 26p plus large 8.A.E.
AMPLIFIER KIT o oo £15-00 P. & P. 50p
{Magnetic input components 33p extra)

POWER PACK KIT £5-35 P. & P.85p
CABINET o B 25-35 P. & P. 05p
{Post Free if all units purchased at same time)

Fuil after sales service
Also available ready built and tested £32-50. Post Free.
Note: The above amplifier is suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, etc.)
and willthen provide mizing and fading facilities for med-

tum porwered Hi-Fi Discotheque use, etc.

3-VALVE AUDIO

AMPLIFIER HA34 MK IL
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chasais, size 7§*w. X 4"d. X
43"h. Incorporates ECCS83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transtormer and outputtrana-
former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Qutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £2°75. P. & P. 70p.

HSL “FOUR” AMPLIFIER KIT. 8imilar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £6-50.
P. & P. 70p.

10/14 WATT HI-FI
AMPLIFIER KIT
A etylishly finlshed
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.

LOUDSPEAKER BARGAINS

5in.30ohm £1-45,P. & P.15p. 7 X 4in.30hm £1.68,P. & P.
25p. 10 X 6in. 3 or 15 ohm £2-50, P. & P. 35p. E.M.I.
8 X 5in.3 ohm with high lux magnet £2.08, P. & P. 26p.
E.M.I. 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm 24:12, P. & P. 35p.
E.M.I.13 x 8in 3, 8 or 15 obm with inbuilt tweeter and
crossover network £5-50, P. & P. 35p.

E.M.1.tweeter. Approx.3i”. Available 3 or 8 or 15 ohms,
£2.00 + 25p, P. & P.

BRAND NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 15w. H/D Speakers, 3, 8 or 15 ohma.
State which. Current production by well-known British
maker. Now with Hifiux ceramic ferrobar magnet

3 Reference E lopedias for E ic E and
Desi covering between them t istor character-
istic, diode and transistor equivalents. Many thousands
of up to date European types listed.

Diode Equivalents £1. Transistor Equivalents £1-20.
Trangistor Characteristics £1:40. POST FREE

All three together £3-20,

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias £1-70. Post Free.

8 pole 3 way 2 bank low loss Yaxley type switches 1§
sections. Standard epindle. 2switches 75p 4+ 15p P. & P.

y £9-50. Guitar modets: 25w. £9-50. 36w. $11-50.
P & P. 7bp.

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

Size 113" x 144" X 14%° deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20k Hz. Can be mounted on ceilings, walls,
doors, under tables, etc., and used with or without baffle.
Send 8.A.E. for detailr. Only £7-68 each. P. & P. 60p.
NOW ALSO AVAILABLE 8in. 10W rms 20W peak
40Hz-—20,000Hz. Overall depth 1lin. Ideal for Hi-Fior
for use in cars. £5-18. P. & P. 40p.

Super repr

of both music and
speech, with negli-
giblehum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 @ speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve fine-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p X SAE (Free with parts). All parts sold separately.
ONLY £12-00, P. & P. £1-00. Also available ready bullt
-and tested £16-50. P. & P. £1-00.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz, Matehing
impedance 8-16 ohms. Easily converted for Mono.
PRICE £4-05. P. & P. 20p.

| PRICES INCLUDE VAT

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications correct
at time of press. Subjectto
alteration without natice

HARVERSON SURPLUS CO. LTD.

(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985

A few minutes from South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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P.E. Portable gas
ignitor kit
for only £3.00

(including VAT & postage
— sent anywhere in the world)

The Kit contains everything
you need to make this
electronic gas ignitor
and includes an elegant
transparent case
moulded in high

impact poly- o Uses a 1% volt
carbonate, ready battery
wound coils

e Provides a continuous
stream of high voltage
sparks

and full
assembly
instruction

e Gives years of normal
use

See through case
shows your skill
in action.

Please send S.A.E. for
price list of individual
components

% ELECTRONIC
PIANO KIT

* SYNTHESISER
KIT

* ELECTRONIC
ORGAN KITS

There are five superb
Electronic Organ kits
specially designed for
the D-I-Y enthusiast. With
the extreme flexibility

allowed in design. you
can build an organ to .
your requirements, which

will compare with an organ commercially built s

costing double the price.

* Portable organ with 4 octave keyboard, £145-29. % Console organ
with § octave keyboard, £250-93. x Console organ with 2 x 4 octave
keyboards and 13 note pedal board, £470-65. *x Console organ with
2 x § octave keyboards and 32 note pedal board, £680. x Console organ
with 3 x 5 octave keyboards and 32 note pedal board, £960. * W/W
Sound Synthesiser Kit, £149. * W/W Touch Sensitive Electronic Piano,
£110.

All components can be purchased separately, i.e., semiconductor
devices, M.0.S. master oscillators, coils, keyboards, pedal boards,
stop tabs, draw bars, key-contacts, etc. Lesley type speaker units from £50.

Send 50p for catalogue which includes 5 x 10p vouchers or send your
own parts list, enclosing S.A.E. for quotation.

Elvins Electronic Musical Instruments

12 Brett Road, Hackney, London E8 1JP (Tel. 01-986 8455);

8 Putney Bridge Road, London SW18 1HU (Tel. 01-870 4949);

40a/42a Dalston Lane, Dalston Junction, London E8 (Tel 01-249
5624).

Business hours: Open 10 a.m. to 7 p.m. Monday to Saturday. Closed all
day Thursday. Open 10 a.m. to 1 p.m. Sunday.

Vacancy for shop assistant with electronic knowledge

44in x 3iin METER. 30uA,
S0uA or 100uA, £3:85. 13p P. &P.

TAPE e
RECORDER

LEVEL w

METER ¢

.

S00uA, T0p. 10p P. & P,

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-
quency response 50-
15,000¢/s. Impedance
Dual 50K and 600 ohms,
£6:55. 13pP. &P.

42 x 42mm meters 100uA, S00uA,
ImA, 500mA, £2:76. |lp P. & P.

60 x 4Smm meters S0uA, 100uA,
S00uA and {mA YU meter, £2:92,
llpP. &P,

Edgewise meters 90mm X 34mm
ImA, £3'40. I13pP. & P.

MULTI-
METER
Model ITI-2
20,000 ohm/
volt, £6-90.
164p P. & P.

3 WATT STEREO (I} + 1§)
PER CHANNEL
AMPLIFIER
£4-30. 124p P. & P.

All above prices include 8% V.A.T. LARGE S.A.E. for List No. II.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate « Bolton « Lancs. BL2 IBA
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ORDER DIRECT FROM THE U.S. AND SAVE

SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL — POSTAGE PAID

SPECIAL PURCHASE POCKET CALCULATOR KIT
LED DISPLAY MAN 3M J U LY $ function plus constant
12pea. 4/40p 12/£1-13p S

by
indrvidual recail — 8 diget
SPECIALS @ - \{\
battery saver = uves standard
NINE DIGIT LED ARRAY or techurgeable barienes — 3l

10% Off on ordersover£10
15% Off onorders over £50
20% Offonorders over£100

HILD 37 .17” DIGITS Accessary part  feady 1o
FAIRCRILD}ERDIC DIGITAL CIRCUITS (DIP} = IO
with clear magnifying lens included 3”1 5t £12
7447 BCD to 7 seg dec/drvr 69p .
2-90 7490 Decade C 5 ASSEMBLED £13-80
TTL ecade Lounter P WITH ALKALINE BATTERIES £18
| NINE DIGIT SPERRY 74145 BCD to dec dec/drvr 65p
GAS DISCHARGE DISPLAY 74150 E)?JQQ%T#L“fo;//m ggs 5262 MEMORY
G N g 2048 bt RAM .......... £2-00
7800 £011P 7448 £0.80p 74150 £0.75P :?si‘lfs M(‘o:ie:ls ‘0":;"‘:'] 4 e:;e 74192 Decade up/down counter  79p
7401 450 =
7802 1 Jage 5 721 89 B connector — hi voltage — prime LINEAR CIRCUITS 8038 FUNCTION
7403 1" 7453 13 74164 1.05 quality - 98p 555  Timer mDIP 27p GENERATOR
;:% :g 7454 14 74155 95 567  Tone Detoder mDIP 95p Voltage Controlled Oscillator Sine,
7406 22 ?/:gg ;: ;::gg ;: 4 DIGIT DISPLAY 747  Op+mp Dual 741 DIP  35p Square, Triangular Output 16 Pin
;33571 2 7462 & e o HP s0sz7418 Comm. c“hge 35 CT3002 CALCULATOR CHIP o S
14 747 22 74163 1.05 -38p
;:?3 }: ;:;2 gg _7,::2‘; :gg 12 digit — 4 function — chain operation €T7001 CLOCK CHIP
7411 % 7475 a1 74166 115 3 DIGIT DISPLAY — battery operation — 28 pin 4 or 6 digit — '12, ?4 hr — alarm —
7413 35 7476 26 74173 95 HP 50827405 £1-48p £1-30p timer & date circuits £3 oa.
7415 22 7483 70 74175 95
7416 22 7485 80 74176 95
7417 22 7486 24 74177 85
7420 11 7489 150 74180 80 MEMORIES w/data
1422 22 450 95 2 e 1101 256 bit RAM MOS £095p LINEAR
7491 7l 80 1103 1024 bit RAM MOS 272
2425 22) 7492 a4 ooy SRS | 5203 2048 bit erasable PROM 1368 CIRCUITS
7426 23 7493 44 74185 145 5260 1024 bit RAM Low Power 216
7427 22 7492 49 74190 a5 "
1430 = 7489 64 bit RAM TTL 1.50
7495 49 74191 95
Ja32 o Programmable ROM 2.72
7490 25| 7419281190 300 Pos V Reg (super 723] 105 £043
7437 25 74100 125 74193 85 301 H?SP ¢(§g :‘w DIP 105 lsp
L a 31050 c0 a0 s 302 Vol follower Tos 43
;x? u 74107 27 741% 80 CALCULATOR =2 N:g‘vﬂﬂg;e' e P
74121 32 7419 100 -
7422 55 74122 50 74197 75 305 Ros)v Heg T0-5 52
Mo ma & i n | &CLOCKCHIPS wida L
60 ; 74199 170
7445 75 ;::;2 gg 74200 390 5001 12 DIG 4 funct fix dec £146P 309K 5V 1A regulator T03 91
7446 85 74141 68 5002 Same as 5001 exc btry pwr 195 g:l" xVFOH?CeéOD Amp T%?Prgglg gg
7447 80 5008 12 DIG 4 funct wimem 242 i perf V Comp m -
74145 L= MM5725 8 DIG 4 funct chain & dec 110 g{g zl SveedR 50;:«!1220‘? %Pa ;;
MM5736 18 pin 6 DIG 4 funct 242 eg Reg 5.2, 12, .

LOW POWER MM5738 8 DIG 5 funct K & Mem 242 322 Precision Timer ow o
74100 £016p 74151 £016P 74190 £0-93P MM5739 9 DIG 4 funct (btry sur) 292 328 Quad Op Amp (el £
7:L02 16 74155 18 74L91 80 mmgg: ; gg pin I,!CD GB?;',?, pre 2.42 gigT g:,al\’/g‘:';l:;'a"" ow
74003 16 78071 18 74193 89 pin 1 pps ig mux 1.94
74L04 18 74L72 27 74195 89 MM5313 28 pin 1 pps BCD 6 dig mux 2.42 {6V-8V-12V-15V-18V-24v)  TO-220 107
74006 18 74L73 38 74098 153 MM5314 24 pin 6 dig mux 242 370 AGC/Squelch AMPL 10-50rDIP 65
74L10 16 74L74 38 74L164 153 MM5316 40 pin alarm 4 dig 2.42 372 AF-IF Strip detector owp 44
74120 16 74L78 as 740165 153 373 AM/FM/SSB Strip ow 178
74L30 1 74L85 85 376 Pos. V Reg mDIP 33
74L42 8 74086 38 ggg gw i";’f,’ zmmp g:g l—gz

w Audio Amp

Gl BPEED LED & 3808 6w Audio amp mDIP 69
381 Lo Naise Dual preamp pIP 98
74H00 £0.16p  78H21 £0 16P 74H55 £0 20P OPTO ISOLATOR 382 Lo Noise Dual presmp DIP 98
550 Prec V Reg pIp 54
74H01 16 78H22 18 7aH60 21 550 Lrechy D =
78H04 16 74H30 18 74H61 21 MV 108 Red TO 18 £014p 260 Phase Locked Loop DI )
7::“23 }g ;::‘;g 16 74”‘752 gg MV50 Axial leads 8 562 Phase Locked Loop o 194

7 16 74H74 MV5020 Jumba Vis. Red (Red Dome) 18
74H1 16 74H52 18 Jumba Vis. Red (Clear Dome} 18 8 Phizse Locked(Loop o 20
7aH20 16 74H53 20 MES Infra red ditf. dome 18 567 Tone Decoder moIP 130
MANEH R edlzisey 270"3 i 138 709 Operational AMPL oiP 27
8000 SERIES yaNz Red alpha num .32 772 710 Hi Speed Volt Comp oIP 2
ed 7 seg. 190" -18 7Mm Dual Difference Compar DIP 44
8091 £ 0 33p 8214 £093P 8811 £0.38p MAN & Green 7 seq. .270 1-62 723 V Reg oIP a8
8092 ki 8220 93 8812 60 . :67"high solid seg. 38 739 Dual Hi Perf Op Amp oIP 65
8095 76 8230 1-42 8822 1-42 MAN 7 Red 7 seq. 270" 74 731 Comp Op AMP mDIP TO-5 27
8121 49 8520 n 8830 142 MAN 8 iehowi7fceu X270 217 747 Oual 741 Op Amp DIPor TOS 44
8123 88 8551 91 8831 142 MAN 64 4" high solid seg. 245 748 Freg Adj 741 mDIP 27
8130 1-20 8552 137 8836 27 MAN 66 -6”high spaced seg 2-55 1304 FM Mulpx Stereo Demod DIP 65
o@po 142 8ssa 137 8880 73 DLy07. Redjzlsec 118 1307 FM Mutpx Stereo Demod ~ DIP a5
8210 192 8810 44 MCT2 Opto-iso transistor 38 1258 Dual Comp Op Amp mDIP 38
LH2111  Dual LM 211 V Comp oiP 107
3066 TV-FM Sound System pIp 38

9000 SERIES 3075 FM Det-LMTR &

9002 £0-21P 9309 £0.49P 9601 £0 5a4P Audio preamp Dip 44
9301 63 9312 49 9602 49 3900 Quad Amplifier pIP 33
7524 Core Mem Sense AMPL DIP 1.08
LhD i QT Oy D 7534 Core Mem Sense Amp DIP 142
S e b O 90 1op | 037 10p | 949 I K 9 DIG Led Cath Drvr DIP 1-37
v - 10 75451 Dual Perepheral Driver mDiP 21
936 10 946 19 963 10 75452 Dual Peripheral Driver mDIP 21
MOS 75453 (351) Dual Periph. Driver ~ mDIP 21
CMO 75491 CQuad Seq Driver for LED  .DIP 50
75492 Hex Digit Driver DiP 55

74c00 £0 §1 P 74aC74  £0 ggp 743165 £1.78p IVALENT

74C02 0 74C76 74C16: .78

74C04 a1 74C 107 82 74C 164 192 RCA EQU Data sheets supphed only on re-
74508 TR 1S N 5 B L1173, 59 €D4001£0 31p CD4013£066P  CD4023£0-31P

74C10 36 74C154 192 74C195 165 €D4009 47 CD4016 69 CD4025 31 quest. Add 25p ea. for data sup-
74C20 36  74C157 120  BOC95 82 CD4010 47 CDa017 162 CD4027 74 N A

74c42 118 74C160 178 80C97 82 €D4011 31 cD4018 74 CD4030 52 plied on items less than 50p ea.
74C73 85 74C161 178 cD4012 3 CD4022 150 C€D4035 1:56

The prices as listed are in British pounds and pence. ‘Send bank cheque or
personal cheque with order. If international postal money order is used, send
receipt with order. Minimum order £2-50p.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CA. 93940 USA

PHONE (408) 659-3171

The above prices do not Include any taxes leviable by a purchaser's count

Master chy,,

T,
T vaso

of residence.

A
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TOSHIBA VALVES Price Price DIODES
Type  Each (p) Type  Each (p) Tyre
BA“15

BD124

INTEGRATED
CIRCUITS  price
Type Esch
TAA550

TAAT00

200 TBA120AS
TBA120SQ

Each (p)
7

ry%; Price {p| AD149
D161 8D131
D162 80132
aF114 BD160
AF115 8D235
AF116 8D237
aF117 8DX32
AF118 BF115
aF139 BF160
aF178 BF 167
aF180 BF173
&F181 BF178
aF239 BF179
6F240 BF180
8€107 BF181
BC108 BF184
BC109 BF185
8C109C BF194
8C113 BF195 2HD 950MK1, 960 £1.20
BF196 270 959MK2, 1400 £1.85
BF197 2DAK 1500 (17" & 197) £1.85
BF198 2TAK 1500 (237 & 247)

BF200
BF218 EHT MULTIPLIERS - COLOUR
B8F224 1TAQITTCVCL 2 &3
BF258 ITN GEC/Sobell
BF336 11TAZ GEC 2110
BF337 11TAM Philips G8
BF355 11730 Phiips 550
BFX86 3TCW Pye 691/693
BFYS0 1TH Decca 30 Senes
BFY52 117AQ Decca ‘Bradiord
BSY52 3TCU Thorn 3000/3500
11HAA Thorn 8000

BT106
BU105/02 11HAB Thorn 8500
BU108

NEW TOSHIBA TUBES

197 A49/191X  £48.95

20" 510DJB22 £50.75 ETTR6016 .00

227 AB6/120X £54.25  SN76013IND £1.50

EHT MULTIPLIERS MONOCHROME (BRC)
Price Each

30
30
28
29
o
.
35
24
40
4t
3
39
42
a0
39
39.
a“
4
59.
55
25
54
67.
£1.5
3.
33.0
86.0

awSovommomococomoommmmmooo

PYS00A
SEMI CONDUCTORS

COMBINED

PRECISIO I%‘:'n Etcl’;;p)
COMPONENTS B | Aok
(PRESTON)LTD

AC142K
AC151
Department PE
194-200North Rd,
PrestonPR1 1YP
Tel: 55034
Telex;677122.

PRICES SUBJECT TO 25% V.A.T
All goods subject to settiemant
discount of 5% 7 days an
monthly

No postage charges or minimum
order vajues.

RCA16334 ‘Write or phone for full detalis now.

RCA16335

P.E.
“GEMINI"’
STEREO
AMPLIFIER

Output genuine 30W R.M.S.
per channel!

Distortion0-01% (maximum)!

Frequency response—3dB,
20Hz to 100kHz into 8 ohms!

Fully comprehensive inputs,
disc, tape, MIC, etc.!

Yes, we are still supplying

 P.E.
“VARICAP”’
STEREO
PUSH BUTTON
F.M. TUNER

IMPROVE
PETROL . |
CON SU M PTIO N 4 “,5;72?5%51(?

Fit the

Brilliant New g
P.E. Scorpio Mk. Il
“Dual Polarity”
Capacitive Discharge
Electronic Ignition system

.
* Genuine improvement in overall petrol consumption (independent report
claims at least 8%-10%)

The P.E. "Varicap’ Stereo Tuner

+% Much easier cold weather starting. less strain on your battery

* Less use of choke—increase engine life

% Sreocther running at lower revs—makes your four cylinder car feel
lik® & six cylinder

Together with the following “"Scorpio Mk. II' plus features not previously

available with other makes:

* Orly one model used for both positive (+) and negative (-) earth

vehicies—if you change your car. you can certainly transfer your

‘Scorpio .

Retains your original contact breaker points, which last their mechanical

life—no points burn

* Wil drive electronic tachomaeters.

»

for our free interesting brochure.
containing circuit and itemised

Send a [ D
“Electronic Ignition—How it Works' .
price list.

Price for complete kit of parts. with easy to follow, comprehensive
instructions, connecting wire, etc. ONLY £10-85, including VAT and postage
and packing

Ready made unit. fully tested. for immed:iate instaiiation with easy to
follow instructions. ali feads, etc.. ONLY £13-85, including VAT and postage
and paciung.

THOUSANDS ALREADY IN USE—FULLY GUARANTEED.

uses the latest Mullard modules for
R.F. and I.F. circuits—highly sensitive
and pre-aligned for ease of con-
struction.

This superb kit has everything to
enable you to construct this highly
sensitive F.M. Stereo Tuner, with
instant push button station selection,
self contained regulated power supply,
stereo decoder, etc., etc. Easy to
construct, highest quality reproduc-
tion.

Price only £34:50, including VAT and
postage and packing. Please send
stamped addressed envelope for our
free brochure on the Varicap, which
gives performance figures, detailed
description, etc., etc.

all components for this
superb Stereo Amplifier,
since we have not yet found
a better one!

Fully comprehensive con-
structional booklet avail-
able, containing full spec-

ification, performance
graphs, step-by-step
assembly instructions,
photographs, fault finding

guide, etc. etc. Price 55p
plus 9p postage and packing.
For itemised price list only
please forward stamped
addressed envelope.

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD S11 8PE

Please allow 14 days minimum for delivery, for postal delays, cheque clearance, etc.

Practical Electronics
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Money saving high

performance audio equipment
DIRECT FROM OUROWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE
MODULES—now better value than ever

POWER SUPPLIES
[{UNSTABILISED | —READY WIRED AND FUSED

i Suits 2 SA3S Carriage
SA35 £6-60 Cirise| Xt PU4  uaddam  £650 O
35W RMS 25-50V el Suits 2 SAS0 Carri
7 transistors, 7 diodes o : ?Oc(,)l::v ii?:gol( PU70 luslfksl 00 (8 ob?:n) £9:50 aganpaze
SAS50 £8:50 Corrizee 8 e e STABILISED
T ansistore, 7 dhodes * Short and_ open PS45 Suite 2 SA35 or £5-50 Carriae
. . circuit proo ohm reAe
SAI0  £12:50 S| * ey MT45  [ooermerfor £3.90  Copgise
100W 45-70V op-grade . g
10 transistors, 7 diodes components PS70 Suits 2 SA100 £6:50 car'r'e':“
120 watt module complete with built- MT70 Transformer for £5:50 Corrisme
above

in supply—extra heavy duty £24-75

Carr.

60p THE SAI00 MODULE N.B. PS70 is not suitable for the SAS50

mic and deck inputs.
available for P.F.L.
mains operated.
Controls: Micvol, bass, treble.

174in X 3in X 4in deep.

DISCO MODULE £12-50

S0p
be fitted using the VA30 (see below).

master vol. Size 12¢in x 3Jin X 2in deep.

loudspeaker jacks for '’ through * connections.
panel mount next to either of the above.
for extra wide range response.
at a price you can afford!

SINGLE CHANNEL High sensitivity, compact,
VERSION  £7-90 §andies kW- Full wave
Carr. free
MULTI-PURPOSE MIXERS
M4HL M6HL

£25-00 - £35:00 3
Featuring multiples of our VA30 module, the M4HL
and M6HL fulfilthe requirements of all clubs, 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
contro) and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance,
value for monay.

CHANNEL . Carr.
VA3° mopuLe £3°90 G
This is the basic channel module in the above mixers
and may also be used for extrainputs on either the
mono or sterec mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
{9-100V)

and excellent

Mk 11 STEREO DISCO MIXER £29-50

Carr. 50p
This welltried Pre-Amp mixes two decks, handles any
ceramic cartridge, and features mic over-ride plus
separate full range bass and treble controls on both
Ample headphone power is
May be used for mono and is
Fitted with sturdy screening case.
Left/Right fade, deck
volume, bass, treble, h/phone select, vol, Mains. Size

Carr,

Thousands sold of this extremely popular mono Pre-Amp. A micinput may
Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,

3-CHANNEL SOUND-LITE £24-75 <3

Only SAXON can supply such incredible value for money.
power handling, full-wave control, bass, middle, treble AND master controls.
It may be used free standing or will
Also features unique CUT-BACK circuitry
Size I2in x 3in x 24in deep.

Baoter
etra

Wokowe [

e -
0 0 0 0
SAXON.,
® O 06 0 0 ¢

S !

This unit features 3kW
Twin

- e o
. saxon soanrd -Iite

Professional standards

L]
s
!)_

| Add 8%, VAT to all orders

6660600
6600008 °
¢ 66 oo 0

l {5('_)_'(')'060'666'0'66

5

100W of speech and
music—Two
separately controlled
inputs. Wide range
bass and treble
controls. Sturdy and
attractive vynide
case, Twin outputs.
Ideal for groups,
discos, etc. Fully
tested and
guaranteed.

50W version identical
in appearance.

SAXON
CSE
100

COMPLETE
AMPLIFIER

£39-90

Carr. 60p

CALLERS AND MAIL ORDER:

SAXON ENTERTAINMENTS LIMITED
329-333 WHITEHORSE ROAD .

{Please quote magazine when ordering'

SHOP HOURS: 9 am. 5 pm. — LUNCH 12.30 1.30 p.m.
2. HOUR ANSWER SERVICE TEL. 01-684 6385.

NEW!!
SAXON MULTIMIX 100 £57 SA%®

100W RMS SLIDER controls PLUS master slider.
Wide range bass and treble controls—fantastic value,
Ideal for complete Disco’s, Groups, Clubs, etc.

SAXON MULTIMIX 50 EX4GTLY £3:°8CVE £45
SEND 15p FOR OUR NEW 26-PAGE
MANUAL—full circuits and details.

TERMS OF BUSINESS: C.W.0.,C.0.D. or
ACCESS (just send in card number). Send
£1 for €.0.D.

Please include §.A.E. with all enquiries.
VAT at 89, must be added to all
orders including carriage charges.

CSE 50
£33-00 carr. 60p

CROYDON CRO 2HS

MAIL ORDER DESK: 10 a.m.~3 p.m.
TECHNICAL ENQUIRIES 01-684 0098

Practical Electronics  July 1975
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The largest selection

BIB HI-FI AGCESSORIES

EX-COMPUTER STABILISED
POWER MODULES

Complete with clrunl lllagr1n\~ ste.
98p each plu

LOW COST CAPACITORS
@01t 400V 3p each

H00ut H0V. Elect 10p each

DECON-DALO 33PC Marker

Eteh resistand printed eireuit marker pen
90p ¢ach

VEROBOARDS

Packs containing approx.,
aizes, all 0-1 matric 55p

S0uq. i various

REPANCO CHOKES & COILS
RF Chokes

CHL 5 0mH 30p
Cl4, 10mtl 33p
ClATHmlIn 28p

COILS
DRX1Crystalset 31p DRR2 Dualrange 45p

COIL FORMERS & CORES
NORMAN 1" Curen & Formers 8p
2* Cores & Formers 10p

SWITCHES
DP{DT Toggle 38p  SP/ST Toggle 30p

FUSES

117 and 20mm. 100mA.
S00mA, 1A, 1:54, 24
QUICK-BLOW 5p each.

200maA, 250mA,

EARPHONES

Crystal 2:5mm plug 42p
Crystal 3-5mm plug 42p
8 ohms 2-Gmm plug 22p
N ohms 4 Smm plog 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfofl switch and
2:5mm and 3-Giam plugs £1-85

3-WAY STEREO HEAD-
PHONE JUNCTION BOX
Hior:  £1-87

2-WAY CROSSOVER

NETWORK
K 4007, R0 ohms Lmp. Insertion loss 3u13 £1-21

CAR STEREO SPEAKERS
t.Angled) £3-85 per pair.

BI-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES
'Black Vinyl covered)
No. Length  Width Height Price
BVI & x 54 2" £1.35
BV2 11 x L1 x 3" 2175
ALUMINIUM BOXES
11\1 " ox 3 x

4" X x

47 x x

YR 4 x

4 x X

3" x x

i X X

ﬁ‘ x X

X

De Luxe Groov-Kleen
Model 42 £1-95

Chrome Finish q
Model 60 £1°50

Rel. 36A. Record/Stylus Cleaning Kit 33p
Ref. 43. Reeord Care Kit £2-42

Kef. 31. Cassette Head Cleaner 58p

Ref. 32 Tape editing Kit £1-68

Madel 4. Wire Stripper/Cutter 83p

Rel. 46, 8pirit Level 82p

Ref.

Ref.
Ref.
Ref.
Ref.
Ref.

B. Styius and Turntable Cleaning Kit

. Hi-FiCleaner 31p 34p
. Stylus Balance £1-37

J. Tape Head Cleanlng Kit 62p

6. Hi-Fi Stereo Hints and Tips 42p
45. Auto Changer Groove Cleaner £1-08

ANTEX SOLDERING IRONS
3. 25 watt £2-05

240. 15 watt £2-48

Model (. 18 watt £2.26

SK2. Suldering Kit £3-25

STANDS: 8T3, suitable for all models £1

SOLDER: 188W( Multicure 7oz £1-61

QIIWG Toz £1-61. 188 WG 221t 5lp

228W( Tube 33p

ANTEX BITS and ELEMENTS

Bits No
102 For model CN240 %~ 42p
104 For model CN240 % - 42p

1100 For model CCN240 % 42p

F101 For madel CCN240 3° 42p

1102 Fer model CCN240 3° 42p

1020 For model G240 % 42p

1021 For model (:240 2° 42p

1022 For model G240 % 42p

50 For model X25 3 ” 48p
51 For model X256 4" 48p
52 For model X25 %~ 48p

ELEMENTS

ECN 240 £1.30 ECCN 240 £1.32

EG 240 £1.07 EX 25 £1.16

ANTEX HEAT SINKS 10p

VAT included in all prices. Please add
10p P. & P. (U.K. only). Overseas orders—

pleage add extra for postage.
NEW COMPONENT PAK
BARGAINS
Pack
No. Qty. Description Price
C1 200 Resistors mixed values approx.
connt by welght 0-54
€2 150 Capacitors mixed values approx.
count by weight 0-54
C3 050 Precision Resistors
mixed values 0-54
€4 75 th W Resistors mixed preferred
values 0-54
€5 Pieces assorted Ferrite Rods  0-54
C6 2 Tuning Gangs, MW/LW VHF 0-54
C7 I Pack Wire 30 wmetres assorted
colours 0-54
C8 10 Rced 8witches 0-54
€9 3 Micro 8witches 0-54
C10 15 Assorted Pots & Pre-Sets 0-54
Cl1 5 Jack Sockets 3 X 3:im 2 X
Standard Switch Type 0-54
C12 30 Paper Condensers preferred typcs
mixed values 0-54
C13 20 Electrolvtics Trans. types 0-54
Cl4 1 Pack assorted Hardware-
Nuts/Bolts, Grominets, etc. 0-54
Cl15 1 Mains 8lide 8witches 0-54
C16 20 Assorted Tag Strips & Panels 0-54
€17 10 Assorted Control Knobs 0-54
CI&8 4 Rotary Wave Change Switches0-54
ClY% 2 Relays 6—24V Operating 0-54
c20 1

P & P. l.;p on each hox

Pack Sheets of Copper Laminate
approx. 20 8q. ins. 0-5

VISIT OUR COMPONENT SHOP

18 BALDOCK ST., WARE, Herts. (A10)
.30 p.ni.

Open Mon.-%at. 9-5,

Tel. 61593

PLUGS AND SOCKETS

SOLVE THOSE STICKY
PROBLEMS!

with

—{| 66 ]

CYANOAGRYLATE G2 ADHESIVE

The wonder boud which works in seconds-
bond plaatic, rubber, inetals, translstors.
permanently, di

OUR PRICE ONLY 54p

for 2 gm. phial
BATTERY HOLDER

Takes 6, HP7's complete with terminal, clip
and lead. 34p.

WORLD SGOOP

JUMBO
SEMICONDUCTOR PACK
Transistors, Germ. and Bilicon Rectifiers,

Diodes, Triacs, Thyristors, 1.Cs and Zeners.
ALL NEW AND CODED

APPROX. 100 PIECES

Oftering the amateur a fantastic bargain Pak
and an enormous saving—identification and
data sheet in every Pak.

Only £2 p, & p. 20p

RECORD STORAGE/
CARRY CASES
7in EP. 18%in X 7in x 8in (50 recort‘ls)2 .

12in LP. 13{in X 73in X 12}in (50 records)
£2.85

CASSETTE CASES £1-30
Holds 12, 10in X 33in X 5in. Lock and handle

1 . 2 Pin (Speaker) 0-11
a -3 Pin 012
3 -4 Pin 0-15
4 Pin 180° 0-18
5 Pin 240° 0-18
f b . 6 Pin 0-17
P8 ¥ D.LN.7Pin 0-18
P8 8 Jack 2:3mm Screened 018
PS 9 Jack 3-3mm Plastic 0-12
P3 10 Jack 3-5mm Screened 0-18
P8 11 Jack 1" Plastic 0-16
P8 12 Jack }” Screened 0-22
PS 13 Jack Stereo Screened 0-38
P8 14 Phono 0-10
PS 15 Car Aerial 0-22
PS8 16 Co-Axial 015
INLINE SOCKETS
PS2) . 2 Pin (8peaker) 0-14
P8 22 D. 3 Pin 0-20
P323 D.LN.5 Pin 180° 0-20
P8 24 D.I.N.G Pin 240° 0-20
P8 25 Jack 2:3mm Plastic 0:18
P8 26 Jack 3-5mm Plastic 0-18
P8 27 Jack {” Plastic 0-30
P3 28 Jack }” Screened 0-35
P8 29 Jack Stereo Plastic 0-30
P8 30 Jack Stereo Screened 0-38
PS 31 Phono 8creened 018
P8 32 Car Aerlal 0-22
P8 33 Co-Axial 0-22
SOCKETS
P8 35 D.I.N.?2 Pin (8peaker) 0-08
P8 36 D.ILN.3 Pin 0-11
P8 37 D.LN.G Pin 180° 011
PS 38 D.I.N.5 Pin 240° 011
P339 Jack 2-5mm 8witched 012
P8 40 Jack 3-omm 8witched 0-12
P8 41 Jack " 8witched 0-20
P8 42 Jack Stereo 8witched 0-30
PS 43 Phono Single 0-08
P8 44 Phono Double 010
P8 48 Co-Axial Surtace 010
P8 47 Co-Axial Flush 0-20
LEADS
L8 1 8peaker Lead 2 pin D.I.N. plug to

open ends approx 3 metres long

(coded) 0-20
CABLES
CP 1 S8ingle Lapped Screen 0-07
CP 2 Twin Common 8creen 011
CP 3 Btereo Bcreened 012
CP 4 Four Core Common Screen 0-23
PC 5 FourCoreIndividually Screened 0-30
CP 6 Microphone Fully Braided Cable 0-10
CP 7 Three Core Mains Cable 0-09
CP 8 Twin Oval Mains Cable 0-07
CP 9 B8peaker Cable 0-05
CP 10 Low Loss Co-Axial 0-18
CARBON
POTENTIOMETERS

Log and Lin .
47K, 10K, 22K, 47K, 100K, 220K, 470K,

1M, oM

YC1 Single Less 8witch 015
VC2 Single D.P. 8witch 0-28
VC3 Tandem Less Bwitch 0-46
VC4 1K Lin Less 8witch 0-15
VvC5 100 K anti-Log 0-48
HORIZONTAL CARBON
PRESETS

01 watt 0-06 each

100, 220, 470, 1K, 22K, 47K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 4-7TM

Practical Electronics

8-TRACK CART. CASES
Holds 14, 13in x bin x 6in £1-95

Holds 24, 13}In X 8in x b}in £2.70
Both with lock and handle.

SPECIAL PURCHASE

2N3055. S8ilicon Power Transistors NPN.
Famous manufacturers out-of-spec devices
free from open and short defects—every one
ablel 115W. TO3. Metal Case.

OUR SPECIAL PRICE 8 for £1

REPANCO TRANSFORMERS
240V. Primary. Secondary voltages avail-
able from selected tappings 4V, 7V, 8V, 10V,

14V, 15V, 17V, 19V, 21V, 25V, 31V, 33V,
40, 50 and 25V-0-25V.

Type Amps Price P.&P,
MT50/1 1 £2-42 48p
MT50/2 2 £330 80p
CARTRIDGES

ACOS

GP91-18C 200V at 1-2cm/zec £1-35
GP93-1 280mV at lem/sec £1-85
GP96 1 100n:V at lem/sec £2-80

J-2005 Crystal/Hi Qutput £1-05
J-2010C Crystal{Hi Output Compatible £1-20
J-20068 Stereo/HI Qutput £1-75

J-2105 Ceramic/Med Qutput £1-95
J-2203 Magnetic 5mV/5em/sec, including
stylus £4-95

J-22038 Replacement atylus for above £3-00
AT-65 Audio-technica magnetic cartridge
4mV/iem/sec £3-30

CARBON FILM RESISTORS

The E12 Range of Carbon Film Resistors,
4 watt available in PAKS of 50 pieces,
asnorted into the following groups:
R1 50 Mixed 100 ohms-820 ohms
R2 50 Mixed 1kQ-8-2k 2 50p
R3 50 Mixed 10kQ-82kQ
R4 50 Mixed 100kQ -1MQ 50p
THESE ARE UNBEATABLE PRICES—
JUST 1p EACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
€60, 36p; C90, 48p; C120, 60p.
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-the lowest prices!

BI-PAK QUALITY GOMES TO AUDIO!

AL10/AL20/AL30 AUDIO
AMPLIFIER MODULES

The AL10, AL20 and AL30 units are
similar in their appearance and in their
Reneral specification. However, careful
selection of the plastic power devices has
resuited in a range of output powers from
3 to 10 watts R.M.8.

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at home.

Parameter
HARMONIC DISTORTION _
LOAD IMPEDANCE
INPUT IMPEDANCE
FREQUENCY RESPONSE —3dB

Conditions Performance
| Po=5WATTSt- 1kH: | 0209
- o 78—1;5 )
; =TIE T 100 k_ﬂ

Po =2 WATTS 50 Hz-25KHz

S8ENSITIVITY for RATED O/P VB=25V. R1=80 {=1KHz 7SmV. RMS_
DIMENSIONS — Fx2"=1"
The above table relates to the AL10, AL20 and AL30
modules. The foliowing table outlines the differences
in their working conditions.
Parameter AL10 AL20 AL30
Maximum 8upply Voltage 25 i _30 e -30 o
Power out for 2% T.H.D. 3 wa&s b watta 10 w_utts_— )
(RL =80 { = 1KHz) RMS Min. RMS Min. RMS8 Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES - PA 12, (Usewith AL10, AL20
A{. lg. g wl'.: gvso and AL30) 24-35
AL 20. watd -85 PA h t] 213
AL 30 30 metts e3t50) 100. (Use with AL60) 18:156
TRANSFORMERS

POWER SUPPLIES

P8 12. (Use with AL10, AL20, AL30) 85p

8PM 80. (Use with AL60) £3.25

FRONT PANELS FP 12 with Knobs
£1.00

T481 (Use with AL10) £1.80 P & P 22p
T538 (Use with AL20, AL30)£2:-30 P & P

22p
BMT80 (Use with AL60) £2-76
P& P 37p

PA12 PRE-AMPLIFI
The PA12 pr i has been designed
most budget stereo systems.

Bize 162mm X 84mm X 35mm.

It is compatible with the
AL 10, AL 20 and AL 30 audio power ampllfiers and It
can be suppiled from their associated power supplies.
There are two stereo inputs, one has been designed for use
with *Ceramic cartridges while the auxiliary input will
suit most tMagnetic cartridges. Full details are given in
the specification table. The four controls are, from left to
right: Volume and on/off switch, balance, base and trebie.

ER SPECIFICATION

to match into | Frequency response—
20Hz-50KHz (—3dD)
Bass control-
124D at 60Hz
Treble control—
+ 14dB at 14KH:z
*Input 1. Impedance
1 Meg. ohm
Sensitivity 300mvV
tInput 2. Impedance
30 K ohms
Sensitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The *'Btereo 20" amplifier is mounted, ready wired and tested
on a one-plece chassis measuring 20 cm X 14 cm x 55em.
This compact unit comes complete with onfoft switch

volume control, balance, bass and treble controls,

Transformer, Power supply and Power amps.
Attractively printed front panel and match-
ing control knobs. The “‘8tereo 20'* has been
designed to fit into most turntable plinths
without interfering with the mechanism or,
alternatively, into a separate cabinet.
Output power 20w peak. Input 1 (Cer.)
300mV into 1M. Freq. res. 256Hz-26kHz.
Input 2 (Aux.) 4mV into 30K. Harmonic
distortion. Bass control - 12dB at 60Hz
typlcally 0-259% at 1 watt. Treble con.
+ 14dB at 14kHz.

5 A
i

£|4‘45 P& P 46p

TC20 TEAK VENEERED CABINET
For Stereo 20 (front board undrilled) 8ize 10}" x 81" x 3°, £3-95 plus 45p postage.

SHP80 STEREO HEADPHONES

4-16 ohms i d Fr T
ontrols, £4:95

Practical Electronics
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NOW WE GIVE YOU
50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION!
The NEW AL60 Hi-Fi
Audio Amplifier FOR ONLY £4-25

@ Max Heat Sink temp 90°C.

@ Frequency Response
20Hz to 100KHz

@ Thermal Feedback

@ Latest Design Improvements
@ Load — 3, 4, 8 or 16 ohms
@ Distortion better than @ Signal to noise ratio 80dB

0-1% at 1KHz @ Overall size 63mm x 105mm
® Supply voltage 15-50 volts X 13mm

Especially designed to a strict specification. _Only the finest components
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F.

enthusiast. STABILISED POWER
MODULE SPM80

8PM80 is especially designed to power 2 of the AL60
Amplifiers, up to 15 watt (r.m.s.) per channe) simul-
taneously. This module embodies the lateat
and ecircuit h incor 4 1 short
circuit protection. With the addition of the Mains Trans-
former BMT80, the unlt will provide outputa of up to 15
amps at 35 volta, 8ize: 63mm X 105mm X 30mm.
These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other ions i :—Disco 8y , Public Address,
Intercom Units, etc. Handbook available 10p PRlcE £3-25

TRANSFORMER BMT80 £2-75 p. & p. 40p
STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 satereo pre-amplifier has been conceived from the latest circuit techniques.
Designed for use with the AL60 power amplifier system, this quallty made unlt incorporates
no less than eight silicon planar transistors, two of these are apecially selected low noise
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch Blters are features .of the PA100,
which also has a STEREQ/MONO awitch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response
Harmonic Distortion
Inputa: 1. Tape Head

20Hz—20KH:z 4 1dB
better than 0-19,
326 mV into 50K
2. Radio, Tuner 75 mV into 50K Q
3. Magnetic P.U. 3 mV into 50K
Allinput voltages are for an output of 250mV. Tape and P.U. Inputs
equalised to RTAA curve within + 1dB. from 20Hz to 20KHz.
Bass Control + 15dB at 20Hz
Treble Control + 15dB at 20KHz
Filters: Rumble (Hlgh Pasa) 100Hz
8cratch (Low Pass) 8KHz
Signal/Noise Ratio better than —65dB
Input overload 26dB
8upply
Dimensiona

-+ 35 volts at 20mA
292mm X 82mm X 36mm

ONLY £14°25

MK 60 AUDIO KIT

Comprising: 2 X AL60, 1 x 8PM80, 1 X BTM80,1 x PA 100, 1 front panei, 1 kit of
parta to include on-oft awitch, neon indicator, stereo headphone sockets plus instruction
booklets. Complete Price: £28-75 plus 45p postage.

TEAK 60 AUDIO KIT

Comprising: Teak veneered cabinet size 163" X 114" x 31", other partsinclude ajuminium
chaseis, heatsink and front panel bracket, plus back panel and appropriate sockets, etc.
Kit price: £9-95 plus 45p postage.
Grro No. 388-7006

Pivase send all orders direct to warehouse and despatch departiment

-PANK

P.O. BOX 6, WARE - HERTS

Postaoge and packing add 20p Overseas add extra for airmadl.
Minimum order $5p. Coash with order please.

Guaranteed Satisfaction or Money Back




-R. TRIACS
SEMICONDUCTORS Tome so| e 2| casuos " wp | TazBEA a0V asp

! 8CY38 85p | MPF104 TIP30C 72p | 2N3053 2p CRS1/10 Sép §C400 £1-40
AC107 3p | BCy3s £1.00 [ (2N5458) 3sp | TIP3IC $0p | 2N3054 65p. CRS1/20 $0p SC4E £1-65
AC125 250 | BCYSS €1.50 | MPF10S TIP2C  £1-00 | 2N3055 50p CRS /40 85p SC45D £1.70
AC128 25p | acvyre 22p | (2N5458)  avp | TIP3C  £1-20 [ 2N3232 T0p CRS1/60 sop SCASE £2-10
AC127 2p | BCYM  22p | OA#7 1p | TIPMC  £1.80 | 2N3s25  95p | CRS3I10 62p SC500 £2.42
AC128 25p | BCY72 22p | OATO 10p | TIPSC  £3-00 | 2N3843 p CRSJ/20 62p SCS0E €270
AC176 25p | Bp121 750 | OAT9 10p | TIP6C £3-715 | 2N3702 4p CRSY/40 90p DIAC 2,
AC188 p | BD123 750 | OABY 10p | TIP4IC  90p | 2N3703 12p CRS7/400 £1-00 P
ACY17 25p | BD124 osp | OA%0 10p | TIP42C  £1-00 | 2N3704 12p CRS16/100 85p
ACY18 2p | BD13Y 40p | OAD1 10p | TISS0 40p | 2N3705 12p CRS16/200 90p
ACY1S  20p | BD132 s0p | OA200  10p | ZTX107  15p | 2N37T06  12p | CRS16/600  £1-60 LINEAR 1.C.o
ACY20 25p | BD153 750 | OA202 10p | 27X300 159 | 2N3707 12p C1068 45p LM309K 5V "
ACY21 p | BD156 780 | OA210 sp | ZTXS00 16p | 2N3708 12p C106D T0p el
AD140 80p | BOY11 £1-40 | QA211 g | ZTXS01  20p | 2N3708 12p 40669 0p Voltage Reg. £2-
AD142 s0p | BOY1? £1-60 | OC16 %0p | ZTX504  S0p | 2N3TTY  £1-70 TIC44 38p | LMT23C 2-3V
AD149 90p | BDY1® ¢£1-95 | OCt8 osp | ZTX591 Wp [ 2NI7T72  £2-00 2N4444 £1.90 150mA Voltage
AD161 w“p | BOY20 £1-40 | OC22 ssp | 2TXS50  25p | 2N3773 £2.50 | BT10/500A 90p Reg. ]
AD162 Mp | BF152 20p | OC26 ssp | INSS9 8p | 2N3B19  3sp MFCA4000 250mwW
AF114 25 | BF194 14p | OC28 S0p | IN914 Sp | 2N3320 Ssp T Audio 5p
AF115 2p [ BF1gs  15p | OC3s sop | IN91E 8p | 2N38EG  95p BRIDGE TBABOO 5 Watt
AF116 25p | BF196 15p | 0C38 ssp | IN40O1 8p | 2N3004 229 RECTIFIERS Audio £1-50
AF117 2%p | arig7 2p | OC#2 a0p | IN4002 9p | 2N3905 2% | W02 1A 200v  38p 709C Op Amp D.I.L/
AF1I8  80p | BF200  30p | OC44  20p | INADOZ  9p | 2Na0st  12p | BY164 1-4A o
ASZ21 $0p | BF2240  0p | OC4S 25p | IN4004 10p | 2N4059 12p 200V S7p 1
ASY28  %p | BFx28  30p | OCTO 15p | IN400S  12p | 2N406D  12p | MDA95226A 741C Op Amp 8/14
BAI02  33p | @FX34  3p | OC71 12p | IN4OOS  14p | 2NAO6T  12p 100v 0p DIL/TO%  35p
BA112 s0p | BFX8S 30p | OC72 20p | IN4007 16p | 2N4126 17p _— 748C Op Amp
BA114 16p | BFX86 30p | OC75 25p | INd148 Tp | 2N4286 p ZENER DIODES D.i.L. 759

BA156 15p | Brxss 0p | OC76 28p | 2N6%6 25p | 2N4267 15p BZYB88 Serles 400mW | 747C Duai Op

VAT
ALL MAIL ORDER BY :nloagl&om? nlalodTaII prices
RETURN. C.0.D. SERVICE acc 23% o_al orders. Carriager
WELCOME (] (] g;od-n rr'ldor £10 plus 33p. Over
post free

All mail order and enquiries to 270 Acton Lane, Chiswick W4 5DG. Tel. 01-994 6275

* % SPECIAL OFFERS % %

MINIATURE MAINS TRANSFORMER. PRI
240V SEC. 12V 100MA Manuf.: Hinchley.

Size: 36 x 45 x 40mm F.C. 53mm.

Price 1—85p. 100—80p ea. 1,000—50p ewm.
10,000—40p ea.

3 CORE PVC INSULATED MAINS CABLE,
GREY ML6850. 3 x 7/0-2mm. Price 100m—
£4-50. 1,000m—£35. 10.000m—£330.
MINIATURE MAINS TRANSFORMER, PRI
110, 240V, SEC. 18V at 250mA. Price Mp each.
240V A.C. SOLENOID. Reversible operation;
twin coil. Size approx. 2%in x 1§in x 1}in
90p ea.

30 unmarked OC71 transistors £1-00
25 Unmarked 250mW Zenerdiode, 4-7V,

5-1V, 6-2V, 7-5V, 9-1V, 10V. Measured

and tested £1-00
Piease state voltage required
50 GE Diode OA47 equivalent £1-00

TRANSFORMER: DOUGLAS PRI, 0, 115, 200,
220, 240 SEC. 25-0-25-0-6V, 24A, £4:50 + 50p
p.p.
FERRITE CORE, Mullard type FX2241. Price
50p each.
MULLARD TUBULAR CERAMIC UHF TRIM-
MERS (PROFESSIONAL)
Type 092 0-8-2-2pF

801 0-8-2-2pF Price 10p ea.

91 0-5-1-3pF
QUANTITY DISCOUNTS PLEASE TELEPHONE
1,000pF Feedthrough capacitor 5p ea.
Miniature tubular P.C. trimmers
3-5-13pF
6-30pF 10p ea.
4p c/o Varley 7000} reiay 50p en.

BC107 12p | BFY10 sp | OCT7 40p | 2N697 20p [ 2N4288 15p 3-3V-33V. 5% 11p Amp £1:20
BC108  12p | Fva  Sp | OCB! 25p | 2N698 2p | N9 15p | 1-5Wrange  25p | ZN414 Radio |.C.£1-28
BC108 Wp | BFYS)  25p | OC83 25p | 2NT0B 12p | 4200 15p | 10W range 45p | TAD100 Radio I.C
BCM3 15 | BFys1  25p | 0GB agp | 2NTOBA  15p | 2Nedda  £1-50 inc. Filter  £1-90
8c11s 15p | BFYS2 2p | OC139 30p | 2N708 15p | 2N4871 35p L.E.D CAJOi

" -E.D. 4 £1.58
B8C11E 16p | BFYS3 2p | OC170 25p | 2N830 20p | 2N4903  £1-10 TIL209 38p
BC117 2p | BrYso  #sp | OCIN 30p | 2N1132  25p | N5088 €1-10 | p5oe2 ap | CAYE £1-00
8C118 12p | BSV4SB  s0p | OC200 S0p | 2N1302  16p | 2NS191 2%p MA2082R 20p CA3028 £1.20
BC147 1p | B3VEs  40p | OC201 Sp | 2N1303 16 | NS4 L1100 CA3038 £1.00
BC148 11p | BSWEI #sp | OC202 75p | 2N1304 25p | 40360 *S0p CA3046 $0p
BC149 12p | Bswés  B0p | TIP29A  45p | 2N1305 25 | 40361 sop L.0.R. CA3048 £2.38
BCISI  15p {BY127  20p | TIP3 ssp | N1306 250 | 40362 sop | ORP12 80p | ca075 £1.60
BC157 Hp | BY134 85p | TIP31A  57p | 2N1307  25p | 40669 p CA30900 £4-05
BC158 150 | 18100 15p | TIP32A  6sp | 2N1308  25p | 40673 70 MC1303L £2:20
BC169 150 | 5109 15p | TIPA3A  £1-00 | 2N1309 25p | DS151  £1-00 NES55 Timer  70p MG1310P £2.80
gg:g };v MJ340 Sop | TIP34A  £1-40 | 2N1613 25p ”‘SP;"“

P | MJ481 L] TIPISA  £3-20 | 2N171t 250 iode

BCIE  p [Nz £25 | TIP%A  £3.50 | 2N2MT  TOp A e IORE
BC186 25p | mJ290t  €1-95 | TIP41A  70p | 2N2160 8% L036 12V 500mA
BC212  Wp | MJE30  SOp | TIP42A  aSp | 2N2217  25p L037 15V 450mA £1-60 each
BC212L  Wp | MJEITO  TSp 2N2218 T8 m

ggg:i ::: MJES7T1  80p | TIP20B  S4p | 2N2219 ;:n EERSONAL

MIES20  65p | TIP30B  S0p | 2N2222 P
BCI01 2% | MJE2955 €1-20 | TIP31B  8Sp | 2N2222A  25p VEROBOARD
BC02 25 | Mye3gss 78p | TIP2B  17p | 2n2306  70p | CALLERS o 01

BCM3  4p | MMIEY3  dSp | TIP3 £1-08 | 2N2477  30p 2 x 3 2 2
8GY3  4p | MMI7Iz  &0p | TIPM4B  £1.82 | 2N260 S | ALWAYS i & 3o 3
8CY31 85 | MPFiGz 45p | TIPSR £2.71 | 2N2846 €150 | weiCOME | 35 x 3 5p 35p
8cv32  95p | MPFIO TIP3%B  £3-50 | N2904  2%p 3 x5 “p “p
BCY34  ®p | (2NS4sT)  3%p | TIPA1B  Tap | aN2006 259 17 % 24 018
5 02
QTY. DISCOUNTS 12 + 10%; 25 + 15%: 100 + 20% ‘:; : g, S:: *
PIN INS. TOOL 129 79
DIGITAL INTEGRATED CIRCUITS  swruwr  st0 t swraer o | Smbisose oo it
o | sN7at70 g4
SNTA0  Wp | SNTA28  S0p | SNTATI  40p | SNTATIE £1-90 | Sureir ooy e =0 .
SN7401 Bp | SN7430  20p | SN7474  40p | SN74119 £1-90 | SN74178 £1-35 £ £1-20
SN7402  20p | SNT4®2 42 | SNTATS  S5p | SN74121  65p | Snreirs 190 | 200 PINS OS e '

SN7403  20p | SN7433  70p | SN7476  45p | SN74122 £1-35 | sN74177 £1-60
SN7404 200 | SN7437  S0p | SN7480  80p | SN74123 £2-00 0 &
::mg gp SN7438  S0p | SN74B1  £1-25 | SN74141 £1-00 §:§2}2‘3 S:: ALSO STOCKED
SN7407 39: g:;::em ;o’ gz;::g n':% SNTas £1-30 | SNtz £2-00 Electrolytic Capacitors Mullard. Sprague.
SN7408 20 | sn7as2 72 SN7484 »p :z;ﬂ‘g gi: ::;ﬁ:g 3:5 Lorlin etc. Polyester, Polystyrene, Silver Mica
SN 40p | SN7A3 £1.00 | SNTHSE  4Sp | SNTAISI £1.35 | SNTeigs coge | CUPACUors. stc. Resision W-10Walt.
imﬂ' ;;v SNT445  £1-70 | SN7490  75p | SN74t54 £2-00 | oN74191 £1.95 s: carbon, wir . Preset,
p | SN7446  £2.00 | SN7491ANEI-00 | SN74156 £1-55 | Sn7atg2 £2.00 | Rectilinear multiturn. Antex Soldering Irons.
SNT412  22p | SN7447  £9.50 | SN7492  T5p | SNT4156 £1-35 | gN74193 g2.00 | SWitches. rotary, slide. toggle. etc. Cable,
SNT413  40p | SN7448 £1.75 | SN7483  75p | SN74157 £1-80 | oN7atgs g2.50 | Vveroboard.

23

METAL BOXES

ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE AND P.K. screws
Length  Width  Height

AB7 2tin 54in 1}in S5p
AB8 4in 4in 1}in 55p
AB9Y 4in 2}in 1}in §5p
AB10 4in 5in 1§in 55p
AB11 4in 24in 2in 85p
AB12 3in 2in tin S0p
AB13 6in 4in 2in e
AB14 . T7in Sin 24in Wp
AB15  8in 6in 3in £1-18
AB16  10in 7in 3in £1.32
AB17  10in 4}in 3in £1-10
AB18  12in Sin 3in £1.32
AB19  12in 8in 3in £1-80

ALUMINIUM BOXES WITH SLOPING TOP

PANEL—IDEAL FOR PRE-AMPS, ETC,

USING SLIDER CONTROLS

AB20 8in Long 9in Wide 3jin High at

back £2-20
2In High at front 6in Slope to front
With P.K. Screws

AB21 As above but 10in long £2-40

AB22 As above but 12in long £2-60

SN7416  %0p | SN7aso  20p | SN7494  B0p | SNT416D £1-60 .
SN7417  30p | SN7451  20p | SN7495  80p | SN74161 £1.80 2'4;:132 ﬂ::

SN7420  20p | SN4753  20p | SN749%6  £1:00 | SN74162 £1-90 | gN744 .
SNTAZ2  Sp |SNT4Ss  20p | SNTAST £2.25 | SNTA163 £3.40 | Snriies ioom Potentiometers

20 CORE CABLE + SCREEN, SIZE 14/007T8
80p + VAT per yard. Phone for postage rate.

LARGE SELECTION OF MOVING IRON
METERS IN STOCK.
From 5A-300A. Send for list.

SN7423  38p [SN7460  20p | SN74100 £2-00 | SNT4164 £2.75 | SNT4189 £2.80 Linear or Log Single Double
SN7425  38p | SN7470  30p | SN74104 £1-45 [ SN74165 £2.00 Rotary Pots 17p 45p
SN7427 42p | SNT4T2 30p | SN74105 €1-00 | SN74166 £4-00 Rotary Switched 25p -
MULTICORE CABLE. 25-way, individually screened. 14/0076. 18 TURN TRIMPOTS by Bourns. Mec, Painton, etc. All values
£1.00 per yard + VAT. Postage by weight. in stock. 50p each. Discount on guantity.
IMHOF 19In RACKING CABINETS. 134in high, 22in wide, 13in W.WOUND POTS, 111-100k( at 30p each. Colvern or Reliance
deap. Brand new. £10-00 each + VAT. Carriage £1-00. types.
PLASTIC SLEEVING, 1,000 PIECES OF #in x 2mm at £1 B.N.C. PLUGS, brand new in manufacturer's packing at 35p
+ VAT of 8%. each +VAT 8%.
METAL OXIDE RESISTORS TR4/5/8 in stock. All Values. THE NEW 1975 DIGITAL DATA BOOK, now in stock. Over
1-off price 3p each. Discount on guantity. 500 pngu of very useful information, £4 each. No VAT. Postage
33p each

componom

Tel. 01-994 6275

TEAK VENEERED SPEAKER CABINET
Suitable for 8in + Tweeter. Approx. size
8in x 12in x 8in. Price £5-50 + 70p P. & P.
each.

TEAK VENEERED SPEAKER CABINET
Suitable for 12in + Tweeter. Approx. aize
15in x 18in x 9in. Price £9 + £1 P. & P. each.

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday
We have the Iargnl retall selection of components avallable. Phone or write If you are in difficulties obtaining a particuiar

C.0.D. service welcome. All mall order by return. Officlal orders welcome by Government establishments, Education authoritles, etc.

Any queries regarding VAT, phone for details
as there will be a two-tier system for VAT

550
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AN INDISCRIMINATE TAX

HE electronics constructor has suffered a substantial blow from the
April Budget, since the new V.AT. rate of 25 per cent applies to
all electronic parts and accessories which can be used in or with
radio, television, or audio equipment, electronic musical instruments,
and a wide range of electrically operated domestic appliances.
Very few circuit devices will escape this definition; though just how
in practice the authorities will determine the finer points of distinction
is currently a subject of much interest and speculation.

In fact, the whole scheme for a higher rate of V.A.T. effecting
electronic components has been greeted with dismay by the manu-
facturers, distributors, and retailers alike. Confusion runs rife;
already conflicting interpretations are reported from different tax
offices up and down the country, and the Chancellor is under
pressure from industrial and trade organisations to modify this
unworkable and illogical scheme.

As it stands, in the original form, we must assume that very few
components will be allowed to slip through at the lower rate of
8 per cent.

Hearing aids and electronic calculators are excluded from the
higher rate. But what does the retailer charge for a resistor or
semiconductor required to repair one of these instruments? Does

he demand an affidavit that this component will not be used to build or

service a radio set or amplifier?

Impending or future developments could very well embrace
certain components which at this particular moment may not have
any plausible connection with the classes of goods that are subject
to the higher rate. In terms of technical feasibility there is scarcely
anywhere where it is prudent to draw the line. Thus practically all
active and passive components designed for use in the field of
electronic engineering could conceivably be applied sensibly in
electronic equipment suitable for domestic or recreational use, or in
certain domestic appliances, (if not today, quite probably tomorrow).

This is not to argue a case on behalf of Customs and Excise for a
blanket imposition of the higher rate of V.A.T. upon all electronic
components. It is to illustrate the ludicrous situation brought about
by those responsible for drafting the new Budget proposals. The
authors seem to be oblivious of the fact that electronics is the com-
mon base of a multitude of products which may differ widely in all
other respects. Complete equipments, sets, and machines can
indeed be divided arbitrarily into classes as “luxury items” or
otherwise, if so desired. But their component parts and related
accessories cannot, for the greater part, be segregated in this same
neat and tidy way.

We support all those who claim that the new system is unfair and
largely unworkable. In particular we are concerned at the indis-
criminate way in which this higher rate of tax, supposedly created in
order to curb public spending on luxury goods, penalises the home
constructor no matter what kind of project he happens to be building.
Many home assembled units and equipments are clearly in the non-
luxury class; others, due to some strange quirk of our legislators,
have to be considered luxury items and they include the like of
d.c. to a.c. converters, electronic power controllers, and control
systems for central heating systems, for example. The very kind of
equipments that should be welcomed and encouraged by the Govern-
ment as valuable weapons in the battle against the waste of energy!

And just why have components been brought into this higher rate?
It must be because, we presume, a few individuals will be tempted to
build the so-called luxury goods themselves and thus cheat the
Exchequer of a few paltry pounds.

All the indications are that the far reaching repercussions of this
extra tax imposition upon (in effect) all electronic components were
never foreseen by those responsible for compiling this part of the
Budget proposals. This is a charitable interpretation, but it cannot
give the taxpayer cause for confidence in those who originate new
tax schemes.

(See Market Place for some further information on the new
V.A.T. situation.)

F.E.B.
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@® The first elerromc spark gas- igmter powerecf

by a 45V cel
® _sitp e circuifty |

at:tled gas eas;lv and swiftl

ITIIIIIIL I

AT

OR THOUSANDBS cf

conventidnil means cf generating :he spark has bezn a
fint.
z flint would have posed:-our ancestors with-a rather
tedious problem. Comparsd =eo- even ordimary fown
gas the -energy required ta igrit> natural gas.is con-
siderably higher and the combustier: limits of the gas/air
mixture are considerably narrowersee Fig. 1.

Fortuiatehy there is an eflective electronic solution—
tae following design wiil provide a portable gas ignitor,
vhich will lisht easily znd efectiva:y both natural, town
and bonlcrff. ases.

The aaplication of & hlgﬁ voiﬁa:.,e across a pair of
electrodes procuces 2 field in the gas between them,
_ this can lcad 10 ionisation and brvakdown of the gas
‘and produce & spark wmcross the gap. The ignifor
featured hare relies on this priwiple to producz a
continuwows siream of high weitage sparks from a 15V
dry cell battery.

CIRCUIT CC NSIDERATION‘

The m-=t}ud of achl-*wnz ti'e spark from a low voltage
seurce is (i -lined in g, Z. The power source feeds
a d.c. to:¢.c. converter: When he switch shown in the
céntral Hluck is actuztcd the storad energy is relessesd
irto the primzey widcing of a step-up transformer

S o

(it

i

However, attempting 1o igicte natural gas vsisg: y

g3l for the home constructor

provides a corstant stream of
_capab¥e of lighting na,u'al

town and

Nllnn By R.BULLEN

: wcars @ spark has been tae
conxeational mewn; of -obtaining ignifion, and tae

aznd suffivient voltage is generated at the electrodes to
~cause air breakdown.
“discharge of an associated capacitor is sufficient to

The oscillation caused by the

maintain the breakdown for several tens of microseconds.

POWER AND D.C./D.C. CONVERSION

Power is supplied from 1-5V dry cell battery noted as
Bl in Fig. 3 which shows the complete circuit of the
ignitor. The oscillator circuit is @ ringing choke type
which utilises fecdchk between base (AB) and collector
(CD) windings for its operation.

When the circuit is switched on by S%, most of the rail
voltage will appear across CD as the cellector current
increases exponentially. The base winding AB is
wound in the opposite direction to the collector winding
and so the inductive coupling from the collector winding
tends to drive the base positive thus driving the transistor
TR infe saturation.

When the collector current reaches saturation the
induced voltage in the base falls to zero causing a
redection in base current. This tends to reduce the
collector current and induce a reverse voltage in the
collector winding. The overall effect is to bring the
transistor out of saturation.

The regenerative effect continues until the transistor
enters the cut-off region. The discharge of winding
capscitance is suflicient to generate a voltage across
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the collector winding which causes the cycle to be
repeated. Hence whilst the switch remains closed a
series of pulses are generated at the collector. Figs. 4a
and b show the collector current and voltage waveforms.

A tertiary winding EF, wound in phase with the
collector winding, steps up the voltage appearing
across CD to a level of approximately 600V. The
resulting pulses are used to charge CI.

The transistor used should have a low V¢ (sat) to
minimise the energy loss and also have a good collector-
to-base breakdown voltage.

WINDINGS

The design of windings is related to the transistor
used. The. base and collector windings should be
optimised to achieve maximum output without drawing
too large a collector current. For this design, using a
Microelectronics type ME 8001 transistor or its
equivalent (BFY 50, 2N2297), a base winding of 12
turns of 37 s.w.g. and a collector winding of 18 turns
of 33 s.w.g. will be found suitable.

The collector voltage should be approximately 28V,
choice of 600 turns of 44 s.w.g. for the secondary
provides the requisite intermediate voltage.

The oscillator windings are housed in a 14mm pot
core. The main requirement for the ferrite material
is that the saturation level is not too low.

SWITCHING AND DISCHARGE CIRCUIT

Charging the capacitor is achieved through a
rectifying diode D1 which should be an 800V type. The
diode should also have a fast switch-off time to minimise
leakage from the capacitor. A BA157 is chosen as a
suitable component.

The main discharge capacitor is a 250V type the
capacitance of which is governed by the energy require-
ments of the spark. Generally a 0-47xF is suitable for
the application. The I.T.T. range of PMT capacitors is
recommended as they appear to withstand the high
current discharges which occur during the oscillation.

THE ‘SWITCH

The switch used is a device known as a surge voltage
protector. This component originated as a protection
for equipment which was liable to high voltage spikes.
The device is similar to a neon in that a pair of electrodes
are contained in a glass envelope which is filled with an
inert gas.

When sufficient electrical stress appears across the
electrodes breakdown will occur and current of up to
several tens of amps will be allowed to pass under pulse
conditions. Subsequent to breakdown a voltage of
about 25V exists across the device. The type used in
this case has a breakdown of about 220V, thus the
capacitor charges to 220V, the protector flashes over
and the resulting oscillation generates the high voltage
for the spark.

TRANSFORMER DESIGN

The number of primary turns required may be
estimated on the basis of impedance matching and
energy input to the transformer. From this the
secondary turns may be estimated from simple trans-
former theory. For the size of electrode gap used here
an output of 8kV will be required.

A primary of 40 turns of 30 s.w.g. and a secondary of
3000 turns of 40 s.w.g. will be found suitable. The

Practical Electronics  July 1975

NATURAL
GAS

+0 {
i
/
]
MINIMUM A \ /
{GNITION
ENERGY
MILLIIOULE
= TOWN
GAS
01
\ /
\ //
4
N\ /|
0 10 20 2 4o T100% BAS
100% AIR 60% AIR

EE] 7171'h; einergy required to ignite natural
gas/air mixtures compared with that required to
ignite a town gas/air mixture

POWER
SOURCE

TERMEDIAT!

STEP-UP
VOLTAGE SWiTEH SF

Fig. 2. System diagram of the high voltage
production concept using a low voltage source
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Fig. 3. Circuit diagram of the gas ignitor
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Fig. 5. Constructional details of the output
transformer T2
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Fig. 6. Details of the oscillator transformer
T1
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Fig. 7. Construction and component layout for

the matrix board and case, together with details
of the electrode tube
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COMPONENTS. . .

Resistor
R1 15Q, W carbon

Capacitor
C1 047uF, TSOVW, d.c.

Transistor
TR1 MES8001

Diode
D1 BA157

Coils
Oscillator coil: Single section 14mm bobbin,
14mm ferrite core, FX 3594, 1g of 44 s.w.g. enamel-
led copper wire, 0-1g of 37 s.w.g. and 0-3g of
33 s.w.g., tape to suit.
Output transformer: Ferrite rod, 27mm by 8mm;

bobbin, see text; 1g 30 s.w.g. enamelled copper the winding with adhesive tape. To reduce the possibi-
wire, 1g 44 sw.g.; tape to suit. lity of breakdown due to the voltage gradient across
Electrode tube: Brass or copper tube, 9mm o.d., the cail, tape layers should be introduced at approximate
05 to 1mm wall thickness, 150mm; 20 s.w.g. intervals of 750 turns.
:Il'lniglfgescso‘;ﬂ?cror‘llg"reul;rll)zl:l?lt]ii :’;tgqmmegﬂ; Finally the primary coil should be fitted into the
putty, fire clay etc, as needed, z bore of the secondary bobbin with a good fit.
. .
Mﬁcellar:)eous 0 hol - ’ OSCILLATOR COIL

atrix board, 01 or 0:.15in. hole spacing; , : ) 8 . , o g
push-to-make switch; Voltage protector, Siemens This coil is wound on a proprietary bobbin in the
KASO02; plastic box ref. 1005; solder, wire etc. as form of three separate windings although when
required. } connected, the two primaries become a single winding
For the fully described version the plastic case can with a tap. The windings should be as even as possible,
be obtained from Crescent Radio Ltd., 11 Mayes reasonably tight and in the order shown in Fig. 6.
E?afd' Lt%ndon. N%Z The Ctase and a complebte Insulation between windings is not necessary but a
it tor the second proprielary version can be layer of tape may be usefully used. A final wrap of
obtained from Greenweld, 51 Shirley Park Road, tape is recommended to secure the windings. All
Southampton, SO14FX, Tel. 772501. The Siemens s et o directi i

voltage protector can be obtained from Jermyn windings should be In the same direction to ensure
Distribution, Vestry Way, Sevenoaks, Kent. correct phasing, with the ends left sufficiently long to

allow connection. Turns details are given under
windings.

magnetic core for the transformer should be a ferrite
rod which will fit inside the former on which the
secondary in wound,

The primary winding can be wound directly on to the
ferrite rod which can then be inserted inside the second-
ary winding, see Fig. 5. ’

This coil is constructed in two separate parts to
ensure adequate insulation between primary and
secondary. Again both windings are in the same
direction. The primary is wound using 30 s.w.g.
enamelled copper wire directly onto the ferrite rod and
consists of 40 turns close wound in a single layer wire
so as to ensure a firm fit into the bore of the secondary
bobbin. .

The secondary requires a suitable plastic bobbin
which approximates to the dimensions shown in Fig. §,
onto which are wound 3,000 turns of 40 s.w.g. enamelled
copper wire. The start wire is brought out through a
hole in the cheek and due to the thinness of the wire,
re-inforcement of the lead is recommended, either by
skeining or by soldering a more substantial insulated
lead onto the wire prior to winding. In the latter case,
the joint should be well insulated and secured inside
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Fig. 8. General layout, component details and
p.c.b. master for the printed circuit version

J
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ELECTRODE TUBE ASSEMBLY

Since it is the function of this unit to ignite gas
virtually instantly, this part should be constructed in
such a way that the best possible spark gap is produced
and that gas is able to surround the electrode easily.
Materials should be heat resistant, the tube being
conductive and preferably solderable. For this purpose
brass or copper are recommended.

Basically the assembly consists of a well insulated
wire, the end of which is bared to discharge the spark
across an air gap of 3 to 4mm to the outer tube. An
essential part of the structure is a heat resistant inner
insulating tube which positions longitudinally and
centralises the electrode wire.

For the model this part was constructed from a
2-part epoxy putty which cures hard, resists heat and
adheres to the inside of the tube. This part could
equally well be produced from clay or fabricated from
fire brick, etc. and secured in position with an epoxy
adhesive or the like.

Fig. 7 shows the electrode tube assembly.

ASSEMBLY AND MOUNTING

The first stage is to cut a 100 X 37mm section of
matrix board to size, drill additional holes and fit
the spring battery connection (28 s.w.g. brass or
simiiar) as shown in Fig. 7. The components
are mounted as shown, securing the oscillator ferrite
core halves together and to the board with a 6 B.A.
brass screw. The output transformer was fixed in
position with two layers of double-sided adhesive tape
although a suitable adhesive would have been quite
adequate.

Next the board assembly is slid into a plastic box
in which two holes have been drilled as shown and the
electrode tube positioned through one hole before
soldering it to the double bar of 16 s.w.g. tinned copper
wire for retention and connection. The output wire is
soldered to the electrode from J on the output winding
and the joint well insulated. The switch is fitted and
connections made to the board and the second battery
spring which is bent to engage a pillar in the box
chosen.

The battery is located between the two springs as
shown in the accompanying photographs noting the
polarity.

APPLICATION

Ignition is normally best obtained by touching the
tip of the electrode tube against the gas burner and
allowing | or 2 seconds after opening the burner before
operating the igniter.

It has been suggested that in the absence of ignition
after a few sparks, turn the gas off and blow away the
surplus before trying again. Some experiment may be
required before the best spark-to-burner distance is
accurately achieved.

You will find this igniter ideal for camping, boating,
caravanning as well as for use in the kitchen. It will
provide you with many years of normal use.

PRINTED CIRCUIT VERSION

For those who wish, a second version of the ignitor is
proposed here using a printed circuit board, a diagram
of which appears in Fig. 8.

This version makes use of a proprietary clear plastic
case with self-contained ‘‘trigger”” switch, battery

Practical Electronics  July 1975

retaining members, ignitor tube and even a spring
clip with which the ignitor can be hung up on a hook.

Of course, there is nothing to stop anyone from
using p.c.b. techniques in the manufacture of the first
version or, for that matter, Veroboard techniques.

The clear plastic case version makes use of a complex
moulding which holds the trigger tube in place with
snap-action clips. The tube holds the p.c.b. in place
using two metal clips which engage through the board,
and the whole is held in place finally with a moulded
plastic element which acts as an end plate against which
the battery is pressed by a cover.

The moulding includes an access through which a
trigger passes to engage with a spring and suitable
contacts on the end plate. The mouldings and various
parts are available from Greenweld.

NEWS BRIEFS

Electronics For School Teachers

THE University of Essex is holding its fourth Elec-
tronics Summer School for teachers from July 7-11.
This will take the form of two courses which will be
run. simultaneously.

The first course, ESS 8—Linear Circuit Design—is
concerned with the use of transistors and operational
amplifiers in linear applications such as amplifiers, filters
and power supplies. The second course, ESS 9—Digital
Circuit Design—concentrates on the use of the tran-
sistor as a switch and develops design using integrated
logic circuits.

A full laboratory programme backs up the topics
covered in the lectures, and tutorials are held to dis-
cuss the design for the practical sessions.

Further details can be obtained by writing to Bob
Mack at The Department of Electrical Engineering
Science. University of Essex. Wivenhoe Park, Col-
chester, Essex, CO4 3SQ.

Queen’s Award

THE Queen’s Award to Industry, 1975 in recognition of
its export achievemeht and for technological innova-
tion in scientific electronic calculators has been awarded to
Sinclair Radionics for their “Sinclair Scientific’’.

During a three year period ending in April 1974 the
company, which is claimed to be Europe’s largest manu-
facturer of electronic calculators, increased its exports
tenfold to £2,232,040 p.a. or 56 per cent of turnover.

Sinclair is one of only two companies that have won
the award in both categories this year. In the previous
three years only three companies have been successful in
both categories.

JUST THE IDEA!

VALUABLE PRIZES TO BE WON

A competition for the most novel
ideas for practical applications of a
particular circuit in this issue.

Details Next Month.
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CHRISTMAS PRESENT

The name of Jocelyn Bell became
recognised by the scientific world
when her observations of the first
pulsar were announced. Since then
she has changed both her location
and her name. Her new location is
the Mullard Space Science Labora-
tory at Dorking and her new name
Jocelyn Bell Burnell.

With the team at Dorking, John
Ives, Peter Sanford, Jocelyn Bell
Burnell is engaged on carrying out the
task of reducing data from Ariel 5,
the United Kingdom’s first X-ray
Satellite. The whole of the programme
of this satellite is devoted to observa-
tions of existing X-ray sources and
the search for new ones.

One new star which flared up at
Christmas was named, by Jocelyn
Bell Burnell, Cen-Xmas. It was
observed from December 19 to
January 27. This star may well
supply the clue to a class of X-ray
sources not previously known.

Cen-Xmas was discovered in the
constellation of Centauras near to an
already known source Cen X-3.
Cen-Xmas flared up on Christmas
day and showed a light curve much
like that which appears at optical
wavelengths by fast moving Novae.

The team observed that there was
a regular rising and falling of inten-
sity every 6:755 minutes. This was a
point of great interest since the usual
periods of variation for X-ray
binary systems is hours or even days
and the periods for pulsars a few
seconds or less. It does not seem
likely that it was a slowly rotating
neutron star.

OPINION

The team are of the opinion that
the source may be a binary system of
two collapsed objects. These could be
perhaps a white dwarf and a neutron
star. Another possibility has been
put forward and that is the objects
could be a white dwarf and a black
hole. Clearly the object is unusual
in the present catalogue. The
official catalogue number is Ariel
1118-61.

A search is now being made in the
data of the Copernicus satellite to
see whether there have been earlier
bursts. A request has been made
that Copernicus, which has better
pointing facilities than Ariel, should
specially observe this area of the sky.

Satellite Ariel 5 has more than
justified its launch in this valuable
study of X-ray sources.

ANOTHER DISCOVERY

A second bonus is the discovery of
a very bright source near the galactic
centre. This, according to Professor

é “// E‘ <

BY FRANK W. HYDE

K. A. Pounds of Leicester, a pioneer
in these observations, was not
visible in November when that area
was studied. The new source is
second only in brightness to a source
called Sco X-1.

This new source as yet un-named is
at such a vast distance that its
intensity' must be at the upper limit
for normal galactic X-ray sources.
Both Cambridge and the Jodrell
Bank teams have been asked to
watch the area in case the X-ray
flare up should be followed by radio
bursts.

FURTHER EXPERIMENT

Another experiment aboard the
satellite also controlled by Leicester,
with the team led by Professor
Pounds has indicated that an excess
of heavy elements such as iron have
been found in the super nova rem-
nants of Tycho and Cassiopeia A.
As this is the first report of the X-ray
detection of spectral lines from a
cosmic source it adds weight to the
growing feeling that the heavy
elements in the universe may be
produced at the time of the explosions
associated with supernovae.

It would seem that the fluctuating
nature of X-ray sources is a common
factor. Professor Pounds thinks that
they may account for 30 per cent of
the known sources. There are now
more than two hundred recorded.

FADE-OUT!

A notable feature, derived from
data received from Ariel, is the
number of sources that do not last
all the time. During the present
period of observation some 16
sources have disappeared from the

areas. This may be because they
are now out of the limits of detection
or that there has been a change of
such a nature that there are no longer
X-ray types of emmission. The
sixteen sources that have disappeared
were originally detected by the
Uhuru satellite.

It is expected that Ariel 5 will be
able to continue operations for a
year with the gas available on board.
Thereafter it will be a waiting period
till the next British X-ray satellite is
launched in 1977.

SATELLITE DETAILS

The data handling system of the
Ariel 5 satellite is effectively a fixed
programme computer with two core
stores. This enables the integration
of experimental data so that the best
may be made of the low data rate of
transmission from the spacecraft.
Only by keeping the data rate low
is it possible to utilise long ground
data-links.

The details of the satellite are:

Dimensions Diameter 38 in,
length 34 in,
weight 298 lbs

Stabilisation Spin 10 + 2r.p.m.

Attitude control Propane gas jets
Power supply  Solar array 35W

Telemetry PCM
Frequency 137-68MHz
Real time
power 85mW
Real time
rate © 2048 bits/second
Playback
power 80W
Playback
rate 2048 bits/second
Stations Quito and Ascen-

sion (Nasa
stations)

Telecommand  Digital tone
Frequency 148-25MHz

NEWS FROM RUSSIA

India’s first satellite is being pre-
pared for launching from a Soviet
site. Academician Boris Petrov, chair-
man of the Intercosmos council, said
that the joint work of the Soviet

_scientists and -experts had produced

an elaborate spacecraft for experi-
ments connected with research in
the short wave radiation of celestial
bodies, together with studies of the
ionosphere.

Launched on March 27, Intercosmos
13 is a joint socialist countries enter-
prise. The main aim is to study
dynamic processes in the magneto-
sphere and the polar ionosphere.
Research is also directed to low
frequency electromagnetic waves.

The satellite carries instrumentation
from the Soviet Union and Czecho-
slovakia. The participating obser-
vation points are in Bulgaria, the
German Democratic Republic, the
Soviet Union and Czechoslovakia.
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HERE are numerous guitar effects pedals available

today, but there are still many areas of sound
treatment in which it is possible for the amateur to
produce something which is not just a copy of a
commercial effect.

The pedal to be described makes use of voltage
control techniques. There are two treatments, a
voltage controlled amplifier and a voltage controlled
filter; either of which can be selected by a switch.
These are controlled by an oscillator which produces
triangle, square and rising and falling ramps at con-
trollable frequency and amplitude. The combination
of four waveforms and two treatments gives eight basic
effects, all of which can be considerably modified by
adjustment of the controls.

WAVEFORM GENERATOR

The basic rising ramp wave is generated by IC1 and 2
(see Fig. 1). Integrator ICI ramps upwards at a rate
set by the speed control until it exceeds a limit set by
comparator IC2. Then, a large reset current flows
through D1 and R2 until the integrator is back to its
starting point.

When the waveform switch is in the falling ramp
position, IC3 acts as a unity gain inverter to give the
required waveform.

In the square position, IC3 acts as a comparator.
This gives a square wave of + 8V at the i.c. output,
which is reduced by R14 to the same level as the other
waveforms.

The triangle wave is shaped from the ramp wave by
TR1. When out of saturation, this has a gain of —1.
It is biased by VR2 so that for half the cycle it is
saturated, when it has a gain of +1. The triangular
wave at the collector of TR1 is amplified by IC3. VR3
is adjusted to offset the d.c. introduced by TR1 and its
associated components.

VOLTAGE CONTROLLED FILTER

When S2 is in the filter position, IC5 has multipath
feedback with a minimum at a single frequency. The
overall response is then bandpass peaking at that
frequency, which can be changed by changing the
voltage on the gate of the f.e.t.

VOLTAGE CONTROLLED AMPLIFIER

R22 and TR2 form an attenuator, and since the
effective resistance of the f.e.t. can be varied by changing
the gate voltage, the degree of attenuation can be
changed. ICS5 becomes an amplifier with a gain of 10
with 82 in the envelope position; this amplifies the
previously attenuated signal.

In both the v.c.a. and the v.c.f. the f.e.t. is being used
as a voltage controlled resistor. The effective resis-
tance between the drain and source depends on the
amount of negative bias on the gate. As the amount
required varies from transistor to transistor, preset
VRS is included.

The control voltage from VR4 is also fed to the gate
via a low-pass filter R15, R16, C5 and C6. This
removes the sharp edges from the signal and so reduces
the breakthrough of the control into the output.

BATTERY SWITCHING

There are two batteries to be switched o
insertion of a jack plug to SKI1. It is possild
sockets which have a single make connection:
used to turn on the positive supply. This %
TR3, which then turns on the negative rail’
leakage through TR3 when it is off is negligible.
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Fig. 1. Circuit of the Effects Pedal
CONSTRUCTION ' Finally set VR6 so that the volume of the treated

Most of the components are mounted on a piece of
Veroboard 67mm X 112mm (Fig. 2). These are rather
tightly packed as there is a lot to be fitted on. The
board is screwed into a plastic bracket to hold it in place.

The unit can be housed in any convenient case,
which should be earthed to prevent hum. This could
be done by soldering onto the back of a pot.

The batteries are prevented from moving with a sheet
of foam rubber.

SETTING UP

Turn all presets to mid-positions. While monitoring
the waveform at the output of IC3, with the waveform
switch set to ‘‘triangle”, adjust VR2 for the best triangle
wave shape. A scope is useful for this. Now set
VR3 for OV d.c. at IC3 output.

Set S2 to “filter””. With the depth control at maxi-
mum, adjust VRS for the best sound—a smooth change
in filter frequency without it breaking into oscillation.

signal is the same as in the straight through position.

PLAYING TECHNIQUE

All the effects are repetitive, so it is best used on
sustained chords or single notes. Apart from that,
there are no set rules to stick to.

It will be noticed that rising and falling ramps have
opposite effects on the two treatments; this is so that
subjectively more interesting changes can be made
simply by switching effects with one’s feet. Thus a
rising ramp selected on the switch will produce a decay-
ing sound on the v.c.a.

A fast decaying ramp on the v.c.a. produces a sound
like a mandolin; the same control into the filter gives a
bubbling, which slows down into a repeated ‘“Waa-
Waa’. A very slow triangle into the filter can be
applied to any playing including fast runs.

The unit can of course be used to treat any instru-
ment, with due attention to the matching of signal
levels.

ERECY

Ce

SHRYS

Fig. 2. Component layout and track cuts
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COMPONENTS . . .

Resistors

R1  56kQ R14 47kQ
R2 470Q R15 47k
R3 10k R16 47kQ
R4  47kQ R17 100kQ
R5  47kQ R18 1MQ
R6é  10kQ R19 47kQ
R7  18kQ R20 10kQ
R8  27kQ2 R21  100kQ
R9  180kQY- R22 10kQ
R10 47kQ R23 47kQ
R11  47kQ R24 470kQ
R12 47k R25 15kQ
R13 180k

All § watt 10% carbon

Potentiometers
VR1 10kQ log
VR2 100k linear
VR3 100kQ linear
VR4 10kQ linear
VRS 100k linear
VR6 100kQ linear

Capacitors
C1 0-47uF

C2 2-2nF

C3-C4 100uF elect. 25V (2 off)

C5 0-01uF

Cé 0-1uF

C7 0-1uF

C8-C9 6-8nF (2 off)

Semiconductors
1IC1-IC5 741 (5 off)
TR1 BC187
TR2 2N3819
TR3 BC108
D1-D2 QA47 (2 off)

Miscellaneous

B1-B2 9V PP3 (2 off), S1—2 pole, 4 way switch,
S2—2 pole, 2 way switch, S3—single pole change-
over, SKi—jacket socket with make contacts,

SK2—standard jack socket.
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HE second section on inductive devices is concerned
mainly with synchronous and stepping transducers.

SYNCHRO TRANSFORMERS

This group includes a wide variety of devices such
as torque-producing synchros, control synchros,
resolvers and related devices. These devices are
widely used 'in systems involving angular displace-
ment and angular position control and are similar
in construction to small three phase alternators of
fractional horse power rating.

They are often classified according 1o their
intended application, construction or manufacturers’
trade names.

The form of the rotor and the arrangement of the
rotor winding identify the type of synchro and its

gyt ey e e e e e e e e e e
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STATOR
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e e e e
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Fig. 4.1. The principle of the synchro/resolver
system for transmitting rotary position infor-
mation
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function. Generally the syncro stator is a cylindrical
slotted structure made up of laminations and having
three separate windings arranged in slots which are
displaced, spatially, by 120° from each other.

The slots are often skewed one slot pitch to avoid
any tendency for slot locking and the resulting
angular displacement error. Sometimes the stator
slots are parallel to the rotor axis in which case the
rotor laminations are normally skewed for the above
reasons. Unlike the usual three phase system the
voltages associated with the three stator windings are
all in step or phase with each other as far as their
voltage-time variation is concernzd.

The rotor of a control or torque synchro usually
carries a single winding and often has a salient-pole
form, the coil connections being made available via
slip rings. Resolvers on the other hand usually have
two rotor and stator coils.

PRINCIPLE

The synchro principle is illustrated in Fig. 4.1,
The magnitude of the voltages induced into the three
stator coils depends on the rotor position and varies
sinusoidally with shaft displacement from some
reference position. The system is essentially a trans-
former with three output coils in which the degree
of coupling to the primary rotor coil varies with
rotor position,

There is always an output from the system whether
the rotor is in motion or not—consequently slowly
varying or static angular displacement can be
determined.

The resolver usually operates as a two phase
system as illustrated at Fig. 4.1b. The rotor coils
provide output voltages which vary as the cosine and
sine of the angular displacement, by virtue of the
variation of coupling ahd the relative coil displace-
ments. When output from coil Ol is maximum, that
from coil O2 will be zero. A rotation of 90° will cause
the output of coil O1 to be zero whilst that of coil 02
reaches its maximum.

In some applications only one coil may be used
in which case the unused coil is normally short
circuited. With two primary and two secondary coils
four vector combinations are possible for both coil
sets according to the sense of the coils.

Synchros and resolvers are usually designed to
operate at 50, 60 or 400Hz, often at specified voltage
levels and in all cases it is essential to follow the
manufacturers’ advice and ratings if the best accuracy
is to be achieved. For further details the reader
should consult the references listed, together with
manufacturers’ data/application sheets.

* North Staffordshire Polytechnic
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STEPPER MOTORS '

Several devices have been invented for imparting
a given amount of angular movement to a shaft, in
response to an electrical input. Two common
examples ure the stepping uniselector mechanism
and the Ledex solenoid system, both of which
involve a form of ratchet action. The stepper motor,
however, does not use a mechanical ratchet but
achieves its position latching feature by virtue of
its special magnetic system.

Two main types exist, those using permanent
magnet rotors and those using variable reluctance
techniques. The variable reluctance group can be
further subdivided into vernier and non vernier types.
(vernier motors achieve more steps per revolution
than might be indicated by the number of teeth on
the rotor or stator.)

Stepper motors do not have brushes or slip rings
and are consequently robust and reliable with a low
maintenance requirement. The electrical excitation
is provided by a two, three or four phase coil system
on the stator portion of the motor.

Fig. 4.2 illustrates the operation of a permanent
magnet rotor, three phase stator, type of construc-
tion. The rotor only has two poles and with the stator
un-energised, the motor has 12 magnetic “detent”
positions as illustrated where the rotor is aligned on
an axis midway between adjacent pairs of stator poles.

If the shaft of such a motor is rotated by hand
these detent positions can easily be felt since the
rotor tends to pull into the nearest available detent
position as the shaft turns.

To illustrate the stepping action under drive con-
ditions the motor stator is shown opened out into a
straight line in Fig. 4.3. Each of the three separate
stator coil sets is made up of four coils in series
such as A1, 42, A3, A4 for the “A4” phase. The sense
of the currents that flow in these four coils is shown
by arrows and it can be seen that coils A1, 42 pro-
duce four south poles whilst coils A3, 44 produce
four north poles.

The flux of the innermost two poles in each group
of four is greater than that of the outermost poles
since two aiding coils encircle the inner pcles but
only one coil encircles each of the outermost poles.
The rotor thus aligns itself as illustrated in Fig. 4.3 if
only the A4 phase is energised.

The B and C phases also employ four coils each,
in exactly the same pattern as for phase 4. However,
the slots used are displaced by 120° in each case.
Thus coil A1 is displaced 120° from Bl which in
turn is displaced 120° from Cl. Likewise coils 42,
B2, C2 are displaced 120° apart and so on. The
effect of this is that each of the 12 coil slots in
the stator carries two coils from different phase coil-
groups.

STEPPING ACTION

The stepping action is determined, for a given
construction and coil system, by the manner in which
the various phases are energised. If the phases are
energised singly in the sequence A, B, C the rotor
will take three steps to complete one complete revolu-
tion of 360°. Energising the A phase brings the rotor
north pole to midway between poles 1 and 2. Sub-
sequent energisation of the B phase pulls the rotor
north pole to an equivalent position with regard to
coils B1, B2 which gives an axis midway between
poles 5 and 6, a rotation of four poles or 120°.
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Subsequent energisation of the C phase gives a rotor
axis midway between poles 9 and 10.

Smaller angular steps can be achieved by con-
trolling the phases in the sequence A only; 4 and B,
B only, B and C, C only, C and A, etc. This gives
six steps of 60° each.

ELECTROMAGNETIC TACHOMETERS

The most common tachometer arrangements are
illustrated in Fig. 4.4. The d.c. tachometer uses a
permanent magnet stator in conjunction with a rotor
coil and commutator. The connections to the coil are
made via the commutator and associated brushes and
the output voltage is proportional to the angular
velocity. Reversing the direction of rotation reverses
the output voltage polarity ‘and this is a useful
characteristic in. some applications. The brush/com-
mutator arragement requires periodic maintenance
if reliable cperation is to be obtained.

The a.c. tachometer uses a rotating magnet and
fixed stator coil 'thus avoiding the need for brushes
and commutator. Both the amplitude and frequency
of the output depend on angular velocity and in
modern systems an electronic frequency meter is
usually employed to give the shaft speed directly,
in, say, rev/min, as this avoids the inaccuracies
associated with measurement of voltage.

Variable-reluctance pulse generating systems are
also widely used due to their simplicity and
reliability, the number of output pulses per revolu-
tion in this case depends on the number of teeth on
the rotor wheel or disc.

INTERFERENCE

All magnetic devices can be influenced to some
extent by external magnetic fields due to solenoids
operating, mains wiring and stray fields of trans-
formers and motors. In some instances the interfer-
ing field cannot be removed and the only course
of action is to employ magnetic screening and select
the best orientation of the transducer to minimise
the unwanted coupling. In some situations hum-
cancellation coils can be fitted to introduce an oppos-
ing interfering voltage into the output circuit. Con-
necting leads from low-output devices should be
tightly twisted and screened to minimise the effective
lﬁoop area available for flux linkage with the stray

eld.

HALL EFFECT DEVICES

When a conductor carries a current at right angles
to a magnetic field a charge difference is set up cn
the surface of the conductor in a direction which is
mutually perpendicular to both the magnetic field
and the current. Modern high mobility semiconduct-
ing materials such as Indium Arsenide and Indium
Antimonide have made the Hall Effect a useful
practical phenomenon due to.the magnitude of the
voltage available with reasonabte levels of magnetic
flux density and current. Fig. 4.5 illustrates the
basic principles which can be incorporated into a
transducer in various ways,

Either the current or magnetic field can be varied
to give a change in the output voltage and Hall
Effect plates, together with varying magnetic fields,
have been used in flowmeters, tachometers, watt-
meters, accelerometers and displacement transducers.

Next month: Piezoelectric devices.
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SN74141 0-85 SN74167 4- Potentl t
TTL integrated CIrcuIts—QuaIIty and Prlces You Can’t Beat | SN74145 050 | anmatre o 1 (el
SN7400 0-16| SN7409 0-22| SN7430 0-16| SN7448 0-90| SN7476 0-35| §N7493 0-45 | SN74151 0- SN74176 144 Hll;\earpor og nzgo 0‘5 e
SN7401 0-16| SN7410 0-16| SN7432 O0- za SN7450 0-15 SN7480 0-50| SN7494 0-82| SN74153 0-85 | SN74180 1-40 F‘o'sxry sm? nod 2 4sp
SN7401AN SN7411 0-25| SN7437 0-37| SN7451 0-16| SN74g1 1-25| SN7495 0-72| SNT4154 1-50 | SN74181 1-95 Botan) witche P -
0-38| SN7412 0-28| SN7438 0-35( SN7453 0-16| gN7482 0-75| SN7496 0 75 SN74155 1. SN74190 2-30 iders 45p P
SN7402 0-16| SN7413 0-35| SN7440 0-16| SN7454 0-16| SN7483 0-95| SN74100 SN74157 0-95 | SN74191 230 Full range of capacitors
SN7403  0-16 ] SN7416 0-35| SN7441AN SN7460 0-16| SN7484 0-95| SN74107 0. 3, SN74180 110 | SN74192 1.15 g p
SN7404 0-19| SN7417 O 0-85| SN7470 0-33| 5N7485 1-25| SN74118 1- SN74161 1- SN74193 1-15 stocked. See catalogue for
SN7405  0-19| SN7420 0-16| SN7442 0-65| SN7472 0-26| SN7486 0-32| SN74119 1-92| SN74162 1-10 | SN74196 1-80 detalils
SN7406 0-45| SN7423 0- SN7445 0-90( SN7473 0-36| SN7490 0-45| SN74121 0-37| SN74163 1- SN74197 1-58 P Hori ior Vertical
SN7407 0-45( SN7425 0-29| SN7446 0:95| SN7474 0-36| GN7491 0-85| SN74122 0-50 | SN74164 2-0% | SN74198 2- resets—Horizontal or Vertica
SN7408 0-19| SN7427 0-29( SN7447 0-95| SN7475 050 | SN7as2 04| SN74123 0-60 | SN74165 2.07|SN74199 2. 0- W 8p 0-3W 10p

our range Bridges and SCRS Construction Kits
IN34A 0-40 Plastic BA AV7 Aerial Amps £2-04
IN914 0-27 50 o 24 oaz o-so 062 UHST0 Transmitter £2:79
IN916 0:45 ;gg gg: g:: g;g g:g MUE7 Receiver for above £3-22
N 0-08 . . . . i 185
e 0-07 400 0-36 0.45 0.85 1.10 e R
IN1186 0-10 600 0-40 0-52 0-95 1-25 ectronic Dice + Sensor
IN1190 0-18
w11 0-18 SCRs 100V 200V 400V 600V Mail Order . P
IN1182 0-06 $A TO18 0-43 0-44 _ VAT Ail prices exclusive P 25p
IN1194 0-06 1-2A plastic 0-45 0-50 0-69 0-85
1166 0-07 3A plastic  0-55 0-63 ©.70 1-05 TRY OUR NEW GLASGOW

IN1198  2- IN5054 4A plastic 0-50 0-55 0-65 — SHOP
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- A selection ot readers’
sugpgested circuits, It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits,
Why not submit YOUR
IDEA?

TUNNEL DIODE B.F.0. I.F. MARKER

IRcUIT | shows a tunnel diode
beat frequency oscillator, which
was designed for reception of s.s.b.
and c.w. in conjunction with a short-
wave a.m. receiver. It also served as
an i.f. marker by f.m. modulating the
anode of the tunnel diode via a
coupling capacitor.

By setting up a potential divider
(R1/R2) across the main d.c. supply
rail, a low impedance voltage of
around 150mV can be supplied to
the tunnel-diode which will oscillate
when the current rises to about SmA.
The frequency of osciilation s deter-
mined by the i.f. transformer which is
chosen to suit the receiver i.f.

ADDING CIRCUIT

HE adding circuit of Fig. 1 out-

puts a number of pulses equal
to the binary number set up at the
control inputs. If the output is con-
nected to a conventional decimal
counter with decoder and display a
simple adding circuit can be con-
structed giving the sum of the binary
numbers set up on the inputs.

The first binary number is set up
on the control inputs and entered by
pulsing the 7473 J-K flip-flop once
with a bounce-free pulse. The next
number can then be set up on the

" input, the 7473 puised and the sum

will appear on the display of the
associated counter.

The 7490 b.c.d. counter outputs
are compared with the binary input
numbers by the EXCLUSIVE OR gates
G3 to G6 and the outputs of the
latter are connected to a 4-input
NOR gate made up from three 2-input
NoRr gates G7, G9 and Gl1 and two
inverters G8 and G10.
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F-SEE TEXT 7

When the 7490 ouputs and the
control inputs are equal the 4-input
NOR gate gives a pulse which clears
the 7473 and the 7490. When the
7473 output goes low the NAND gate
cuts off the clock pulses to the 7490
and the output.

To obtain a fine beat-frequency
control a 10pF air spaced variable
capacitor can be connected across the
i.f.t. primary. Beat frequency may
also be adjusted by varying the bias
voltage on the tunnel diode, this can
be achieved by substituting R1 for a
linear pot and a fixed resistor in
series.

If no centre tap primary is available
on the transformer the diode may be
connected to one end of the primary,
the other end being grounded.

The output of the b.f.o. can be
taken from the i.f.t. secondary via a
small ceramic capacitor to the last
i.f.t. of the a.m. receijver.

Component values would have to
be selected individually, but about
10mA should be allowed through R1.
R2 should be no greater than the
negative resistance of the tunnel
diode. Typical values for a 6V rail,
being R1 approximately 600R and
R2, 15R where R is the negative
resistance of the diode. :

The tunnel diode can be any
general purpose SmA germanium
device.

A. Morter,

Norwich

A 7400 can be used for the NAND
gate G1 and the inverters G8, G10
and G2. A 7402 can be used for the
NOrR gates G7, G9 and GI11 and a
7486 for the EXCLUSIVE OR gates G3
to G6.

G. W. J. van der Berg,
Pretoria, South Africa.
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RESET 100

RESET TO 9

RANDOM NUMBER
GENERATOR

A siIMPLE random number gener-
ator using TTL is shown in
Fig. 1. This may be of interest to
anyone experimenting in ‘“psycho-
kinesis” and associated e.s.p. pheno-
mena.

A telephone dial is used to gener-
ate pulses which are fed to the A
input of an SN7490 decade counter.
This counts round from 0 to 9 and
gives an output in b.c.d. which is fed
to an SN7447 b.c.d.-to-seven seg-
ment decoder-driver. The latter
drives a Minitron 3015F indicator.

Dial switch contact bounce
ensures that the number of pulses
counted by the circuit is always
greater than the number dialled and
completely random. Thus if a 10 is
dialled something like 20 to 30
pulses are applied to the counter

1 A2 7 15 —‘
| ——

gk

13

1
2 b2 — ’ ’
cn I
* A I MINITRON
10 8 €9 3015F

1€2
SNRLTN

ey

'_-'.ﬂl__:l o

CAPACITGR FOR ACCLRATE
COLINTING

which cycles and finally comes to
rest on an effectively random figure.

If required, a pair of the normally
open contacts in the dial can be
used to blank the display whilst dial-
ling. An “0” is applied to the blank-
ing input of the SN7447 whilst the
dial is moving. In addition, the
ability to reset to “0” and *9” is
useful in experimental work.

The circuit may be used as a
“wide-range” dice, operated - by
dialling 10.

If it is required to generate a
specific number of pulses then the
insertion of a large capacitor, about
1254F, across the pulsing switch,
should dispose of the effects of
switch bounce and convert the
circuit to normal counting.

N. J. C. Ray, Northampton.

DESOLDERING COMPONENTS

ANY constructors are faced with
the problem of removing i.c.s
from circuit boards for various
reasons without doing damage to the
associated printed circuit track and,
of course, the component itself.

The following method has been
used for some time to save the out-
lay on special de-soldering tools.

Strip the end from a length of
scrap p.v.c. wire and dip it in Fry’s
Fluxite soldering paste (available in
most hardware stores), apply the
wire and a hot iron to the joint to
be cleaned and the solder will be
drawn up the wire by capillary
action. With large blobs of solder it
may require more than one appli-
cation of clear wire and of course
care should be exercised over the
amount of heat applied to the joint.

After removal of the bulk of the
solder the component may be lifted
of without undue physical strain to
the leads or thermal strain to the i.c.

Any residual flux should be re-
moved from the component and the
board to avoid corrosion problems.

J. Barvie-Smith,
Fareham, Hants.

We are offering you the choice of two superb common logs, trigonometry in algebraic logic.
scientific pocket slim calculators (size 13-5cm A special feature is a memory exchange.
x 6-75¢cm x 1-75cm) at a fantastic price. DECIMO 2001E .
In addition to all the above features it has a
DECIMO 2001 10 digit mantissa with 2 figure exponent, 2 figure
In addition to common functions it registers display hyperbolics and functions on separate
all functions appertaining to natural logs, keys.
Functions Functions g g
8 figure Mantissa 10 figure Mantissa 2 i v
Common Logs 2 figure Exponents DECIvG ange. a i «
Natural Logs 2 sign display e ety e <
Trig. functions Common Logs z|la i 8 -
Memory Natural Logs =3 i > §
Memory + - Trig. functions 2| & g g
Memory |34 8
Memory Exchange Memory + — 2|8 3
Sign Change Memory Exchange as| 22 258
Reciprocals Radians/Degrees zz | §
Square Roots Grads. 2s| =
Radians/Degrees Hyperbolics G | <
Register Exchange | Register Exchange “r.,“i (8 g
w ) T H > 2 S : +
i i Algebraic Logic <z 8 f 8 :
'::ge:?'a'c L?%'c Floating point g2 | i1 :
oa. !ng poin Positive feel <+ N 8
LR (] 25hr Battery time 2fl e %
25hr battery time £37 46 83 e i g 8
) =El 8. ia i|pt
£29-95 +P. & P. + 8% VAT 33| sE.2 :|f¢
+P. & P. + 8% VAT including carry case s 8853 g:g
including carry case ol oz < 2
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Already we know of 22,000 people
who like our ideas.

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
liness

Buy the Doram catalogue for
25p,we said,and you'll get a
fantastic electronic component mail

Practical Electronics  July 1975

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 well,
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 while the
offer lasts. Only these coupons
are eligible, and all unsuccessful
coupons from the June draw will
also be entered for the July draw.

£10 VOUCHERS AND
£5 VOUCHERS TO BE WON
| enclose 25p and look forward to
recemving my Doram catalogue.

r
I

I

I Doram Electronics Ltd., PO Box TR8,
I me‘:g:g:ngﬂztba: Industriai Estate,
I

I

I

I

I

I

-
I

I

I

I

Name I
I

I

I

I

d

Address

PE/1/TS

pDQram
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prim. 120/240V. Sec 120/240V Centre Tapped and Screened

P.E. ORION

Complete Kit of semiconductors £10-95
High quality printed circuit £3-40

THIS GLASS FIBRE P.C.B. IS ROLLER TINNED AND
SCREEN PRINTED WITH COMPONENT LOCATIONS.

FERRANTI semiconductors

BFS59 ZTX304 ZTX503 5170
BFS60 ZTX310 z517
Z5172
ZS174
25176
Zs178
2N3055 2s270
28271
* DIODES * zs272
8120 17p 28274
zs121 199 25276
Zs122 22p zs278
28123 29p
ZS124 13p * ZENERS *
Z5140 30p KS030A to
25141 48p KS180A  28p
ZTX303 20p 28142 45p BZV‘Qseﬂs:’p

Size cm.

cocomomomR®S
TTNNMANN VO
XXX XX XXX XXX
POLX==5Smaa
——COBBNNGRS
Seoou-omaan
N BR—owea™®
QAU —thowwodd

NN = — o —
W ——

AUTO TRA
Weight Size cm.
(Wa!(s) lb oz

RS
Taps

»0 VworrwO—vDNO
NN C D WAOPOADBWONO

™
to

~

10-240
10-240
200-220 240

X X
oo
s vaw

—@NNNON

0 L OV D D — 0 O

cCormOALIO
THAANOD NG
ARNOO 00O ®
XX XXX XX

Wt = 0NN
SOO RO NN
XX XX XX XXX
L
— O MWW N -t

3
6
2
9
30
2
0

3
4

~

CASED AUTO TRANSFORMERS
240V mains lead input and U.S.A. 2-pin outlets, 20VA £3-13.P & P 38p.
500VA £10-45, P & P 80p. 1000VA £17-51, via B.R.S

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Windings P & P

0-12V at 0-25A x2
0-12V at 0-5A x2

MOTOROLA BD699 £1-27, BO700 £1-41, MJE2955 £1-50, MJE3055 87p.
SIGNETICS UA748CV operational amplifier 84p each.

FERRANTI ZN414, anly £1-50 with circuits and data

PE SCORPIO IGNITION SYSTEM. Complete kit of semiconductors £6:25.

PE JOANNA 77 ZTX108 £6-25, 183 ZS170 £18-30, ZN7404 40p, ZN7472 SOp,
ZN7473 72p each.

POSTAGE AND PACKING 10p per order. Orders over £3 post free.

All devices top grade. brand new, and to full manufacturers spec. We do not
sell secondsl or rejects. Send S.A. E. for our data sheet and price list. We can

supply any Ferranti device to order. S.A.E. for quotation.
ALL PRICES INCLUDE 25% V.A.T.

DAVIAN ELECTRONICS
PO BOX 38, OLDHAM, LANCS,OL2 6XJ

~
Wt VN OONA® O
X X x

OCBDONNIADINNAD

A——O0PDBuUNOAW

Suromauawn—np
P
NN—ODO WA — —
SrapvvomoNoa
NOO-0OVVOWO—®
XXX XXM X KX X X
BROPS VDD IO
XX XX X X X
OBORNPRRIO—D

[orp—

) ) 30 VOLT RANGE
Weight Size cm. Secondory Taps

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

©
x

a

) ) RANGE
Weight Size cm. Secondary Taps

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

O
O==—=0OVwo—
XX XXX X XXX
S-vovmNaw
NODWrR W
XX XX XXX K
Pty L
NOUN—WWOO—

55,

-0

0 4
-0 8
0 4
-0 12
-0 0
-0 0
-0 2

Phoenix
Electronics
(Solent) Ltd.

139-141 Havant Road
Drayton, Portsmouth, Hants
PO6 2AA

You already know us—get to know us better! Our
0 catalogue is now only 20p—returnable on your first
29 00 I71 MOXHO

1ATURE TRANSFORMERS WITH order‘
Pin  SRadm Pé Our prices on a wide range of semiconductors, i.c's

0z
and passive components include VAT, and, despite
rising postal costs, carriage is only 20p, too!

THIS MONTH'S BARGAIN OFFER!
74TTL Digital logic kit—6 gates, 2 flip-flops, decoder,
decade counter, 8-bit shift register + 5 D.l.L. sockets.
Catalogue value £6-76, Bargain pack PEP/3A—£4:90.

ol

cococommmm
R DA™

SXxboNey
NOO=VWiO
XXX XX XX
SROSomNe
NN OA S
XXX XA XX
Do
VDROCO—®m -]

o -
thonoounn—

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

12 00
15 8
25 00
25

B e IR

NOOO——wwo
XXX XXX XX

A ANO -0V
NN—R@owo NN
NOWNUNO & W
cCoVunN®=—w

x
x

x

= —-o

AANDAMLNOMLAALN
<X X X X X
<X X X

X X X XXX
NN AR AR AL

NON—DOAAOODO
YOO lmn—mhond

WWiwO -~ @O ~—~®0—0
XX XX x
R R LIS E SIS

500,500
1A, 1A

DODNPL NP D WAN

Carnage via B R.S.

PLEASE ADD 25% FOR V.A.T.
INCLUDING P. & P. Please send your catalogue — now !

Barrie Electronics Lid. Name o
3 THE MINORIES,LONDON EC3N 1BJ Address
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.
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Items mentioned in this feature are usually
available from electronic equipment and com-
panent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm cdncerned. All quoted prices are
those at the time of going to press.

-ELECTRONIC IGNITION

Well-known for their ‘‘Sparkrite”
capacitive discharge ignition systems,
Electronics Design Associates, of
Walsall, have extended the range
recently by ‘the addition of two new
models, the Sparkrite G.T. (12V
—ve and +ve earth) and the Spark-
rite G.T.3 (12V —ve earth only).

Both these new models, which are
a development of the Sparkrite Mk 2,
incorporate a high voltage a.c.
accessory outlet socket into which

can be plugged the Sparkrite
G.T. Fluorescent Inspection Light
(extremely useful for emergency

repairs at night) and the Sparkrite
G.T. Xenon Dynamic Timing Light
for those who wish to accurately
“time” the engine to help obtain the
best fuel consumption and perform-
ance. Also, both models can be used
with all types of tachometer.

The G.T.3 version has two
indicator lamps, one to tell you the
system is wired in correctly and the
other a static timing light which only
lights if the unit is wired in correctly
with the points open. Full details
of the use of the latter are included
with the comprehensive instructions
accompanying each unit.

One other feature on the G.T.3
version is the inclusion of an auto-
matic contact breaker cleaning circuit
which burns oil and dirt from the
surfaces of the points. Thus the
life of the points is increased, pitting
and burning being virtually
eliminated.

The G.T.3, which is suitable for
all vehicles with conventional coil/
contact breaker ignition up to eight
cylinders, was fitted to an Audi
100LS in need of an engine tune.
Also the car battery was in a poor
condition and there was a bad
connection to one of the sparking
plugs. Before fitting the unit, starting
—especially in the early morning—
was, needless to say, difficult, and
occasionally needed a bump start.
After starting, it was not unusual
for the spark plug with the faulty
lead to foul up for a while.

After fitting the unit, which took
about half an hour, the difference was
incredible. The car did not start
first time, but when it did, at the
third attempt, it was running smooth
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and quiet and purred like a tiger.
Response to the accelerator was
instant. The car was immediately
taken for a trial run and found to have
a lively response to accelerator
demands with greatly increased
acceleration. If it can transform a
neglected engine to a lively powerful
vehicle, just think what it can do for
a tuned engine!

The device has been fitted to the
car for about 1,000 miles. No precise
quantitative measurements have been
recorded during this period as far as
fuel consumption is concerned, but
it has been noticed that the number
of visits to the garage for petrol has
decreased.  Since fitting the G.T.3
no plug foul up has occurred and the
car has always started at the first or
second attempt. :

For further details and price of the
Sparkrite range of ignition systems
and accessories, contact Electronics
Design Associates, 82 Bath Street,
Walsall, WS1 3DE.

: : 4
-5
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GT3 Ignition from Electronics Design
Associates

MODEL RAILWAY
CONTROLLER

For those of our readers who are
keen model railway enthusiasts,
Routier (Electronic Engineers) Ltd.,
are producing a new power unit and
controllers for gauge 00 and gauge N
tracks.

Called the Brakeman Power-Pak
and Brakeman Controllers, the units
are of modular design, the controllers
plugging in to the sides of the power
units. A power unit can be used
alone, with one or two controllers for
gauge 00 or with up to six controllers
for N gauge tracks.

Each controller has a forward,
reverse and central off slide-lever
control which governs the motion of
one locomotive.

The Power-Pak is fitted with a
double insulated transformer (no
earth lead required) and an automatic
resetting cut-out gives overload pro-
tection for all outputs. Two inde-
pendent isolated output windings of
12V d.c. provide 1A on_ either side in
addition to which a 16V a.c. output
with two wander plugs is located at
the front panel to provide power for
points, motors, signals, etc.

Further information and prices for
the Power-Pak and Controller can be
obtained from Routier (Electronic
Engineers) Ltd., Ion House, Sheep
Lane, London, E8 4QS.

LOUDSPEAKER KIT

You don’t have to be a good
carpenter to build the Easikit loud-
speaker kits from Studio Electronics.

The teak veneer or white cabinets
are ready built and the kit consists of
4 drive units, 4 tweeters, 2 Declon
foam fronts, cabinet wadding and
sealant, and a pwe.b. crossover pack.

Capable of handling up to 20W, the
frequency response of the enclosure
is 30Hz to 20kHz +5dB.

Full details and price list of the
Easikit enclosures can be obtained
from Studio Electronics Ltd., P.O.
Box 18, Harlow, Essex, CM18 6SH.

COMPONENTS AND V.A.T.

How, precisely, the new V.A.T.
rules will be interpreted is far from
clear at the time of writing. But one
thing is sure. Suppliers of compo-
nents are in the front line and they
have our sympathy. They face the
wrath or indignation of their custo-
mers when they apply the higher
rate of V.A'T. to all components
(with perhaps those few unarguable
exceptions). The suppliers are, of
course, accountable to the tax autho- -
rities, so they cannot take chances.
In short, when in doubt, the higher
rate of 25 per cent is bound to be
applied.

The individual customer has no
option but to accept the increased
price, though if he does feel there is
a particular case for exemption from
the higher rate he can take the
matter up with his local V.AT.
office. This is the only advice we
can offer our readers at this time.
Some clarification of the situation
must emerge before long, though it
is doubtful whether much or any
relief will be forthcoming.

Soldering irons (and other tools)
remain at 8 per cent;so do electronic
calculators and hearing aids. Multi-
meters should by our reckoning also
remain as before, but any meter
movement capable of being incor-
porated in radio or audio equipment
is subject to the higher rate.

There are many other questionable
items . . .

Brakeman model railway power supply
and controllers from Routier




IN order to achieve independent operation for each
note in the Piano it is necessary to provide a complete
envelope generation system linked to each key on the
keyboard. FEach envelope shaper consists of a Touch
Sensitive circuit followed by a Decay circuit. The
latter is also designed to mix in the required pitch and
to simulate the sustain pedal and damper action of a
conventional piano.

TOUCH SENSITIVITY

The touch characteristics are shown in Fig. 3.1,
together with the circuitry used to achieve the effect.
The keyswitch is normally at ground potential until a
note is played, such that the voltage across capacitor
Cr is zero. On depression of a key, the switch leaves
the ground busbar and starts to travel towards the
rail (19 volts) busbar. This allows capacitor Cr to
charge through the resistor R, such that the voltage on

A closer investigation of the attack pulse shows that
two pulses do in fact occur. The first pulse is very
small, and occurs at the moment when the keyswitch
leaves the ground busbar, and is kept to a minimum
by the choice of a high ratio for Rt : Ry. Later com-
ponents in the Decay circuit ensure that this pulse
does not get through to the preamplifiers. The values
established for Rt are critical in obtaining maximum
touch feel, and since they obviously take a fairly high
current drain in the rest position, consumption has
been minimised by the use of slightly higher values
than optimum at the extreme ends of the keyboard.
The attack trigger decays very quickly (CtRi) due to
the necessarily low value of Ri. The attack level is
proportional to the average speed of depression of
the key over the full travel, which is a very similar
situation to the final key velocity characteristic of a
conventional piano since the latter is normally achieved
by an even application of energy.

the positive plate of Cr folldws curve A, according to
the time constant Rt Ct to the final touch level voltage
on Rt of approximately 17 volts.

When the key completes its travel a 19 volt pulse 1s
applied to Cr, which for a very short time raises the
voltage at the junction of Cr and Ry by an amount
equal to 19 volts minus the voltage across Cr at that
time. This results in an output which follows curve
B, over the range of normal key-travel times of between
40ms and 2ms, offering a variable attack voltage which
is passed on to the Decay circuitry.
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Complete Envelope Board assembly

DECAY CHARACTERISTIC

The Decay circuitry is shown in Fig. 3.2 together
with the resulting characteristics in the various modes
of operation. The circuit consists of a capacitor Cs,
which stores the energy passed to it from the attack
pulse, a Damper and Early Decay circuit, and a
chopper circuit via which the envelope is modulated
to introduce the pitch.

At the moment when the keyswitch reaches the rail
busbar, as described in the previous section, the rail
voltage is applied to the Damper circuit and the attack
pulse appears at the isolating diode D; in Fig. 3.2.
Damper diode Dp normally holds the voltage across
capacitor Cs to nearly zero via the damper resistor Rp,
but the application of the rail voltage lifts the voltage
on the cathode of Dp to approximately three volts.
Thus as the attack pulse is applied to Cs through diode
Dr the capacitor is allowed to charge to a voltage
determined by the ratio of Cs to Cr, followed by a
quick decay to a level of three volts plus the forward
volt drop of diode Dp. This action is termed the
‘“early decay’, and whilst it is fast compared with the
final decay action, it is long compared with the collapse
of the attack pulse (Cr Ry), such that it is not influenced
by the touch portion of the circuit which is isolated by
diode D; immediately after the attack voltage has
appeared. The early decay characteristic emphasises
the percussive nature of the instrument.

Assuming the key remains depressed the voltage
across Cs will continue to decay, but at the much
slower rate defined by resistors Rs and Rp. It will be
shown later that the chopper transistor works on a
1 : 3 mark space ratio, such that for three quarters of
the period the decay time is determined by R4, and for
the remaining quarter of the period it is defined by the
sum of Ra and Rs. Different values of Ra and Rp
are used for each octave to give a variation in decay
time of from approximately 6 seconds to 3 seconds
across the compass.

If the key is released before the voltage has fully
decayed, the damper resistor Rp will determine the
rate of final decay. This action will however be over-
ridden if the sustain pedal is used since the voltage on
the cathode of Dp is pulled up by the sustain voltage
in a similar manner to the damper release action
described above. Release of the sustain pedal brings
back the Cs Rp decay as before.
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COMPONENTS . . .

ENVELOPE BOARD (12 REQUIRED)

Resistors
R52-61 120kQ R75 180k 2
R62-66 33kQ2 R76 150k Q
R67-71 56Q R77 220k Q
R72 330kQ R78 180k Q
R73 270kQ R79-81 150kQ2
R74 220kQ R82-95 47kQ
Al § watt 5% carbon

Capacitors

C16-20 4.7uF 25V C28 1nF

C21-25 4.7uF 16V C29-30 470pF
C26 3-3nF C3t 4InF
C27 22nF
Diodes
D12-26 Cheap Silicon Diodes (e.g. 1544, O A200
types)

Transistors
TR16-20 ZTX108

Integrated Circuit
1C6 7493

Miscellaneous
Terminal Pins—12 off.
Glass fibre printed circuit boards, and complete
component kits, are available for this project from
Clef Products, 31 Mountfield Road, Bramhall,
Stockport, Cheshire SK7 1LY.

CHOPPER ACTION

The complete Envelope circuit is shown in Fig. 3.3,
which also gives the chopper circuitry. The transistor
is driven by two waveforms taken from the quad
divider. The two basic frequencies are the fundamental
and the second harmonic, both in the form of square
waves. The resulting waveform on the collector of the
transistor is shown in Fig. 3.4, together with its har-
monic spectrum. This is a relatively easy waveform
to handle in circuits which are inherently non-linear
a more usual staircase type of waveform is completely
unsuitable, producing a harmonic change over the period
of the decay which is the inverse of the conventional
piano tone. The fast edges of this waveform can be
dangerous in their tendency to produce ‘‘beehive”
breakthrough—i.e. a continuous background of every
note in the instrument. Capacitor Cx slows the lead-
ing edge of the waveform to reduce this effect, and the
output diode Do also acts as a noise reducing element.
Further beehive reduction is incorporated in the Voice
circuits.

FREQUENCY DIVIDERS

The square waves to drive the chopper transistors
are produced by a divide-by-sixteen counter, which has
four outputs at half (A), one quarter (B), one eighth (C),
and one sixteenth (D) of the input frequency. The
divider input is obtained from the gate outputs on the
Tone Generator Board, described earlier, and is fed
into the circuit shown in Fig. 3.5. The input frequency
is also used to produce the top octave pitch waveforms
which are simple 1: 1 square waves.

PRACTICAL ENVELOPE CIRCUIT

The Envelope circuits are grouped as five per board,
together with one quad-divider. Each of these
combinations copes with all octaves of one semitone
across the keyboard, leading to 12 identical
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Envelope Boards being required. The full circuitry
for one board is shown in Fig. 3.5. The board con-
tains five key inputs, one sustain input, and one pitch
input. The outputs are grouped to cover the bottom
two octaves, the middle two octaves, and the top
octave, at separate output terminals. The board
requires only one 5 volt supply, to power the divider.

ENVELOPE BOARD CONSTRUCTION

Each group of Envelope circuits is constructed on a
printed circuit board 203 x 76mm, the etching and
drilling details for which are given in Fig. 3.6 together
with component details.

To assemble the board the terminal pins should be
fitted, followed by resistors, capacitors, diodes, tran-
sistors_and integrated circuit. It is important that
both the transistors and the integrated circuit should
be inserted with the correct orientation.

DIODES

The author has used diodes in the prototype which
can be described loosely as manufacturer’s rejects, of
silicon planar type in DO-7 encapsulation. To test
the diodes a multimeter was used with 20k Q/volt
sensitivity (1kQ range). Diodes were rejected where
a movement of the needle was observed in the reverse
polarity position, whilst the forward resistance was
generally of the order of 12kQ, although no specifica-
tion was applied to this parameter. Occasionally a
diode selected in this way gave some trouble if
used in the output position (breakthrough) but the
success rate was very high, after the diodes had passed
the test. The forward resistance is measured when
the negative lead of the multimeter is connected to the
anode, and the positive lead to the cathode of the
diode.

TESTING THE ENVELOPE BOARDS

The Envelope Boards can be tested one at a time
using the jig described in earlier articles. Since the
power supplies are unregulated (apart from the 5 volt
logic supply) the warning is repeated to keep a check
on the supply levels, particularly to the Tone Generator
Board, whilst performing any partial check-out
experiments.

NOTE: in Fig. 2.3 the 9V and 17V legends should be
reversed.

Next month: Voice Filters and final circuitry

POINTS ARISING

ULTRASONIC DOPPLER SHIFT INTRUDER
ALARM (March 1975)

The battery and S1 connections as shown in
Fig. 5, page 208, should be reversed to agree with
the circuit diagram of Fig. 2.

LIGHT PIPE (January 1975)
Parts list, page 31, Veroboard dimensions should
be 24 strips by 37 holes.

THERMOMETER/CONTROLLER
1974)

In the component layout of Fig. 2 the circuit points
1 and 8 should be reversed together with their
polarities. In the Veroboard cutting details there is
no need for a cut at B5, Fig. 2. In Fig. 3, the switch
positions 3 and 4 should be identified 0 to —100°C
and 0 to +100°C respectively.

(December
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His is the second and final part for setting up the
Minisonic_for performing the specially prepared
composition “Symbiosis’.

SEQUENCE | TO O

This is the central section of the piece and the one
requiring the most careful setting up. The pitches
(which appear on the score as thick horizontal lines
tapered at the end) are crucial to the effect produced.

Firstly the keyboard must have its Span set to give
an equal-tempered scale (i.e. 12 equal divisions of
pitch from one note to its counterpart an octave higher).
Set KBD CON Spanto 5, adjust KBD CON Tune to a
comfortable mid-range level (about 6 with VCO2
Freq at 6:2). Set the note a at Concert A pitch (440Hz)
using some external musical instrument. When you
have this, insert a spare 3-5mm jack into the keyboard
over-ride plug of VCOIl. Now tune VCOI to an
octave below the note on VCO2. This is now your
standard reference frequency. By gradually adjusting
KBD CON Tune and Span you will eventually reach
a perfect octave span. This will take quite a long
time to achieve, so do not be dismayed if things do not
go well right away. Once the Span is fixed the niggling
problems are over. Make quite sure that you do not
accidentally move KBD CON Span whilst working on
this sequence or all the blood, sweat and tears will
have to be re-lived.

Remove the jack plug from VCOI1 keyboard over-
ride and re-tune the oscillator to.an octave below
VCO2. The two v.c.o.s will track each other quite
faithfully over a large part of the keyboard’s range.
The rest of the settings can now be made quite quickly.
For controls:

VCAIl and 2 Level 11

ES1 Attack 2
Decay 3-8

ES2 Attack 1
Decay 4

VCF Level 11
Q9
Freq 7-5

CE Fully clockwise

VCOs, KBD CON as above

For patch-cords:
3D to 5C; 3C to 3F

As you will see from the score there -are 15
repetitions, lasting eight seconds each, of a simple
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two-note figure along the bottom line. The first (A)
lasts for two seconds, the second (A#) lasts for six
seconds. As you play these two notes, touch the key-
board for only about half a second to allow the resultant
harmonics to sing through. With the control settings
given the A# will last about nine seconds, so the
continuity of line is built in.

ADDING REVERBERATION

The last refinement concerns the tape machine.
Arrange your input and output levels on both the
mixer and the stereo machine (track one) so that a
small touch of tape reverberation is added to the
sound. Too much will muddy the signal, too little
will take away its resonance. Make two separate
recordings of this sequence of events; the second one
will be used again towards the end of the piece.

At letter L you are free to choose which notes you
play provided: (a) they begin at about one per second
and accelerate to no more than three per second, and
(b) they do not wander very far in pitch from the four
or five notes immediately above Aff. At letter M you
increase the amount of tape feedback until the sounds
you are making distort into a general mess of reverber-
ant tape noise; this reaches its peak after four seconds,
and over the next ten seconds ease the feedback down
to a level where the sound dies away of its own accord.

Having laid down one line on track one, change oyer
to record on track two and set up the synthesiser for the
line of thick horizontal strokes and the wedge-shapes
above them. This musical line is dealt with in a
similar way to the material just completed, although the
control settings and patches are different—except, of
course, for KBD CON Span and VCO2. For controls:

VCAl Level 11
VCA2 Level 1
ESI1 Attack 1; Decay 3-2
ES2 Attack 1; Decay 1
VCOI1 Level 1
VCF Level 11
Q1
Freq 68
CE Fully Clockwise
N Level 3

For patch-cords:
3C to 3F; 3A to 3E; 3D to 1A

Set the previously recorded channel running. As
soon as you have heard the first two notes of the

Practical Electronics  July 1975



recorded sequence, add the next two notes (c”and c’) in
equal time—i.e. two seconds after the prerecorded
second note and lasting two and six seconds respec-
tively meanwhile increasing the level on the mixer
from silence to a comfortable maximum over 24
seconds. When you arrive at letter L try to follow the

speed of the notes in the recorded channel without -

wandering too far in pitch from cf’ and again, at M
increase the reverberation as before until it overwhelms
the system and then is allowed to die away.

The final overlay does not require tape reverberation,
so feed both the recorded channels through the mixer
into the second tape machine.

IMPROVISATION

The score at this point allows for some freedom
of melodic line; for 40 seconds you improvise on
the notes f,a,aff,ci’, and d#, and for 48 further
seconds the notes f#,gff,aff,cf,df’. At letter L you
stop playing until letter N where two slow notes appear
amidst the aftermath of the tape reverberation—g#
followed by g. The settings for this line of music are:

VCO1 and 2 As previous setting
KBD CON Ditto

ES1 Attack 2-5; Delay 4-5
CE Fully clockwise

VCF Level 11; Q 11; Freq 35

For patch-cords: 3D to 1A; 3C to 3F; 5D to 3E.
At letter O the tape is cut.

The final triangular block in this sequence is a
cataclysmic slam of white noise which is tape rever-
berated and allowed to die at its own rate, recorded
separately and spliced on to the previous recording.
The control setting is:

VCAI Level 11

VCOIl1 Level 1

ES1 Attack 1; Decay 4
N Level 10

For patch-cord: 3A to 1A.

FINAL SEQUENCE: P TO END

Between P and R three separate kinds of sounds are
heard in counterpoint. The first to appear (small black
arrowheads in the score) is a sequence of band-pass
filtered white noise; the second (shown as a wavy
line) is a modulated and filtered VCO signal; the
third (small egg shapes) is a short-lived “Wah-Wah”
sound.

The recording procedure is identical to that used in
Sequence D to I but, of course, this time you need to
make three separate control settings and patches.
If you are to save time in producing this Sequence then
pretty precise timing will be required between P and S;
the arrowhead sign appears consistently between P and
Q, once only between Q and R, and very exposed
between R and S—and all this over almost two minutes’
duration. Similarly the occurrence of the other two
symbols which appear at various times after Q.

The KBD CON Span is not critical in this Sequence
since the randomness works much in the same way as
the counterpoint beginning at D. However, the egg-
shaped symbols must be kept around mid-range and the
overall speed of events is slower than before.

Begin by recording, with the aid of a watch with a
seconds hand, the arrowheads at a fairly high dynamic
level throughout; the lowering of dynamic at Q et seq.
can be effected on the final dub using a mixer control.
The single arrowhead between Q and R will appear at
approximately 71 seconds from the beginning. Record
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the whole of this line of music on your second tape

machine. ‘““‘Arrowhead” control settings are:
VCAIl Level 11
ES1 Attack 1; Decay 2'5
VCOIl and 2 Level 1
N Level 9
VCF Level 11
Q11
Freq 7
KBD CON Tune 10; Span 11

For patch-cords:
3D to 1A: 3A to 3E; 2E to 3F

Next play back the recording from the second tape
machine through the mixer on to track one of the stereo
tape machine along with the egg-shaped symbols.
Again you will need to “watch the clock”. Do not
forget to let the tape run well over the 113 seconds
required before switching off otherwise unwanted
clicks will occur in the finished sequence.
“Egg-shaped” control settings:

VCAIl and 2 Level 1
ES1 Attack 2; Decay 2-5
'VCO1 Level 10; Freq 7
vCO2 Level 10; Freq 6-5
VCF Level 11
Q11
Freq 4
CE Fully clockwise
KBD CON Tune 4; Span 5

For patch-cords:
3D to I1C; 1D to 3E to 5D; 3F to 3C

The next overlay will be recorded on to track two
of the stereo tape machine. Your second tape machine
has the tape made earlier of the eight-second note
patterns in Sequence I to P. This will be fed in at R,
rather quietly, just after you have finished your last
bit of stylus work on the wavy line. For **Wavy Line”
controls:

VCAl and 2 Level 1
ESI1 Attack 1; Decay 2-3
VCOIl. Level 11; Freq 4-5
vCO2 Level 11; Freq 7
VCF Level 11

Q11

Freq 4
CE Fully clockwise
RMOD Level 10
KBD CON Tune 6-5; Span 11

Patch-cords:

F1 (over-ride plug); 3E to 4D; 3C to 3F;
4E to 5D; 3D to 1C

VCOI1 frequency may need slight adjustment in order
to give this sound a distinctive stuttering effect.

The last three surges of white noise are dealt with
manually by means of the VCF frequency control and
then spliced on to the rest of the work. For white
sound controls:

N Level 9
VCF Level 11 ‘
Q1

Freq as required.
All other units level 1.

Patch-cords:
3D to 1C; 3A to 3E

And that completes ‘‘Symbiosis’’.
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SOLID-STATE POWER CONTROL

THE CONTROL of power to fairly large unity power

factor loads, that is loads which do not normally
include inductive and capacitive items, such as elec-
trode water heaters and radiant heating processes,
has always been difficult for two basic reasons.

The already well-known phase control technique
which is used for power control in resistive loads, as
shown in Fig. 1, is just out of the question since it
gauses disturbances in the supply waveform as in

ig. 2.

Such disturbances can be avoided by using zero-
crossover switching, Fig. 3, when the power is con-
trolled by allowing more or less cycles of the supply
to pass to the load. Switching of the selected cycles
occurs as the voltage (or current) passes through
the zero condition, thus avoiding r.f.i. problems.

However, if a wide area of control is to be achieved
as from zero to 100 per cent with a three-phase supply,
then a new problem appears; lamp flicker can be
induced because of subharmonics met in the various
combinations of switching. Equally, conduction
sequences can introduce periods of d.c. in the load
which, for electrode water heaters, would cause
electrolysis.

Two workers at the University of Nottingham, R. M.
Davis and B. R. Downing, have developed a solid state
svstem for control of power under such circumstances
which avoids the problems.

SWITCHING SEQUENCE

Taking the case of three phase resistive loads and
in particular an electrode water heater as an example,
their method can be described with reference to Figs.
4 and 5. With the load in a star-delta configuration
and the contraint that the triacs be switched only at
zero crossing, a switching sequence was developed.

With a switching sequence which repeated itself
every three cycles the number of different permutations
in which the three triacs could be switched can be
shown to be in excess of 2 X 106 but this number
includes many identical power levels and many
sequences which would produce a d.c. component.

A computer selection programme was utilised to
remove these problem sources altogether, together
with those other sequences which might produce
16Hz or 25Hz lamp flicker, and a final set of 24
acceptable power levels were produced.

Fig. 2

o

on

7=
}I }I }I

Fig. 4
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From these some 19 were selected to give an
even 0 to 100 per cent power control.

Currently a 75kW version of the controller is in
use with an electrode water heater. The temperature
of the water is continuously monitored and fed back
to the controfler to provide temperature maintenance
to a required level. The system is cheap, simple and
compact, and other areas of application will include
such items as paint-drying ovens, three-phase immer-
sion heaters, ovens and so on.

Further information can be obtained from Electrical
Engineering & Electronics Group, NRDC, Kingsgate
House, 66-74 Victoria Street, London, SW1E 6SL.

ULTRASONIC I.C.

Remote control of T.V. sets, particularly colour sets,
is a subject which has gained particular interest in
manufacturing circles for some time now. Various
methods of linking the hand-held control unit to the
set have been proposed ranging from the obvious
hard-wired style through to infra-red and uitrasonic
linking. :

Each method has associated advantages and dis-
advantages but obviously any solution using hard
wiring is out. Of the others, a great deal depends on
the sound or light characteristics of the domestic
environ.

After much deliberation and research, ITT Semi-
conductors have come up with an integrated circuit
ultrasonic solution to the problem using two basic
chips, a transmitter and a receiver. These are available
in 15-channel and a 30-channel form as pairs and
can be used to effect both discrete switching functions
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tor channel changing, and analogue (gradual) adjust-
ments to such parameters as volume, colour and
brilliance.

The new devices use discrete frequency steps in the
30kHz to 45kHz band and these are crystal-controlled
at both transmitter and receiver to avoid incorrect
triggering. Cost is envisaged to be in the region of
£10/pair for 15 channels and £15/pair for the 30 chan-
nel. The final cost to the set user would of course be
more.

Further details from ITT Semiconductors, Footscray,
Sidcup, Kent.

SINGLE IC TV SOUND CHANNEL

The TDA 1190 is a new integrated circuit from SGS-
ATES which, with the addition of a few external com-
ponents, forms a complete TV sound channel taking
the sound i.f. from the tuner and producing up to 4:2W
into a 16 ohm load.

The input limiting voltage of the i.f. section is only
301V and the electrical characteristics remain constant
over the range 45 to 6MHz making the i.c. suitable
for use with all television standards.

A single resistor is used to set the a.f. amplifier gain
and a single capacitor sets the upper cut-off frequency.
There is d.c. volume control which can be achieved by
connecting a variable resistor between an i.c. pin and
earth. This gives a control range of typically 90dB.

Supply voltage can be anywhere between 9 and 28V.

Further details from SGS-ATES, Planar House, Walton
Street, Aylesbury, Bucks.

QUAD 80-BIT STATIC SHIFT REGISTER

Another new i.c. from SGS-ATES is the M142, a
quad, 80-bit static shift register. Most semiconductor
manufacturers produce quad 80-bit MOS devices, but the
M142 is unusual in that it only requires a single 5V
supply line. This completely eliminates the need for
interface circuits when using the device with TTL.

Each of the four 80-bit shift registers has an indepen-
dent input, output and recirculate control, though the
single clock line is common to all four registers.

The data can be shifted into or out of the registers
at anything up to 3MHz. Total power dissipation is a
mere 125mwW.

A VOLUME OF
PRACTICAL KNOW-HOW

... can be made using these new-look self binders
for PRACTICAL ELECTRONICS to become your
most valuable source of reference. With the Easi-
Binder current copies can be inserted as they are
received, without waiting for the completion of
twelve issues.

They are attractively made with the title blocked in
gold on the spine with the current (or last) volume
number and year. Forany previous volume numbers,
please advise year and volume and a separate set
of gold transfer figures will be supplied.

At £190 (including VAT and postage), they are
obtainable from:

Post Sales Department, IPC Magazines Ltd.
Carlton House, 66-68 Great Queen Street
London, W.C.2
/ enclose P.O./chequevalue. . . . . ... for. .. .binders at
£1-90 each for Practical Electronics Vol. No’s.. . ..
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GENERAL purpose oscillator is a useful item of test
gear in any electronic workshop. The instru-
ment described in this article is intended for audio,
digital and general purpose use. The design employs
simple components which are readily available from
component suppliers. Output frequency is con-
tinuously variable over four decade ranges from 10Hz
to 100kHz and the output signal, which is 10V peak-
to-peak, can be attenuated with a switched attenuator
down to ImV.
The output will drive loads down to 600Q on the
1 to 10mV ranges and 100kQ2 on the ranges above 20mV.

By J. SMITH

The oscillator requires a positive and a negative 15V
supply. Readers having suitable external power
supplies can economise by using such a source. How-
ever, the full design incorporates a suitable power
supply since we believe that most people will prefer a
compact, self-contained instrument.

OSCILLATOR

Fig. 1 shows the sine oscillator circuit. In this
circuit an SN 72709 integrated circuit IC1 is wired as a

_thermistor-stabilised Wein Bridge oscillator, the main

requirements of which are to produce positive feedback
with unity gain. In this instance the Wein Bridge
supplies the positive feedback required, but in doing so
attenuates by 1/3. Therefore, to sustain oscillation
the resistor ratio R5 to R3 achieves the required gain of
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Fig. 1. Circuit diagram of the sinewave generator and output ampliﬁ'er/attenuator
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R
Fig. 2. Double-rail power supply g"‘“
for the complete generator

TR1

2N3053

R3
10k0

3; here RS is a thermistor. The circuit incorporates
frequency compensating components C7, C6 and R4 to
form a basic stable amplifier.

The stabilisation thermistor, RS, controls the output
voltage level: an increase in voltage will heat up the
thermistor, so decreasing its resistance, and reducing
the gain. -Conversly, a fall in output voltage reduces
the power dissipated in RS, so it cools down, and its
resistance increases. This arrangement stabilises the
output level of the oscillator. This output feeds the
positive feedback loop via the frequency selective com-
ponents C8 to C11 and VR2 to pin 5 of IC1.

The product of capacitance C and resistance R

determines the frequency of oscillator output according

to the formula:

Frequency = !
Y = 2mCR
Since in this oscillator both the series resistance R7
and the variable resistance VR2 affect the frequency,
we must substitute (VR2+ R7) for R in the formula,
so that in this instance:

1
27C (VR2 + R7)

Because of its limited slew rate the 72709 operational
amplifier IC1 will produce a distorted large signal
output at high frequencies, so the output swing is
limited to a few volts. The Zener chain, R1, DI,
ensures that the swing is either side of earth potential.

Coupling the limited output from IC1 to a transistor
amplifier TR1 through capacitor C12 produces a high
signal level. The amplified oscillator signal appears
across R10, the collector load of TR1. This signal
passes from the amplifier via switch S2 and C13 to the
output driver circuit TR2/TR3.

Frequency =

OUTPUT ATTENUATION

The square wave generator is an add-on circuit which
one can omit readily by coupling directly through C13,
so leaving out the sine/square switch S2. TR2 and
TR3 feed the output signal to a simple attenuator
circuit, which gives off-load peak voltages from 10V
down to ImV in a 10, 2, 1.sequence.

Practical Electronics  July 1975

O
10601
2 7
B2Y88 I
Cio MM0OS
10V s ICt & B
4 10kd)
2 7
BCZ'YSBB T ng  SNp2741 a ov
Twsv 1C2 %)
3
4L
Bg;vﬁa b7 SNp2741
5y
=M c2 =3
2500uF 22uF 100uF
BZY 88 I
R
10V v
& _ _ —0

Loads down to 60082 on the 1 to 10mV ranges and
loads of 100kQ or more on the 20mV to 10V ranges
will have little effect on these output voltages.

Readers who have suitably stable power supplies to
attach to it will find that the circuit shown in Fig. 1
makes an extremely simple and useful instrument in
its own right. Anyone requiring more accurate con-
trol of the output voltage can easily fit a meter circuit
measuring the 10V peak across R17. In such an
arrangement varying R10 or R11 by a small amount
before making each measurement will adjust the output
voltage to a pre-set level. We have not included such
an arrangement since the instrument is stable enough
for the majority of applications.

POWER SUPPLY

As many readers who decide to construct this instru-
ment will require a self-contained unit, a suitable stable
power supply is given.  Fig. 2 shows the circuit diagram
for this supply.

In this circuit 40V output transformer T1 together
with diode bridge D1-D4 and the smoothing capacitor
C1 provide a roughly smoothed output of 55V. This
voltage feeds the Zener chain D5 to D8 through
resistor R1 to provide the reference voltages shown on
the circuit diagram.

The roughly smoothed d.c. also passes to a series
regulator TR2. Primarily this section of the instru-
ment provides a 30V stabilised supply. IC2 samples
the output voltage through R2 and compares it with a
reference voltage of 30V developed at the junction of
D5 and D6. The error signal passes via R3 to amplifier
TR1 which drives the series regulator TR2, thus
forming a conventional 30V stabilised supply. IC2
changes the 30V supply into the 415V supply required
to drive the oscillator.

Because IC3 will only function correctly with the
balanced load of the oscillator, this arrangement is
quite unsuitable as a general purpose power supply and
on no account should be used as such.

The two circuits shown in Figs. 1 and 2 together
make a very compact instrument for constructors,
who do not wish to incorporate the square wave
circuits.
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Fig. 3. The squarewave generator section circuit

SQUARE WAVE GENERATION

The sine wave oscillator is designed so that the
square wave circuit is add-on, as it were. This enables
users not immediately interested in square waves to
use the signal generator and to add the squaring
facility later. Fig. 3 shows the circuit diagram of the
square wave generator with details of S2, Fig. 1,
included.

When S2 is switched to square-wave, the sine wave
signal passes to a Schmitt trigger circuit consisting of

COMPONENTS . . .

SQUAREWAVE GENERATOR

Resistors

R1  1kQ 1

R2  150kQ

R3  2:2kQ

R4 27Q

RS 27Q

Re kL AN5% 4w carbon

R8 4-3kQ

R9  22kQ

R10 750Q

R11  1-8kQ

R12 6-8kQ ]
Capacitors

C1 300pF

Semiconductors
TR1/TR2 BC212, 2-off
TR3 BC182

TR1 and TR2. In this trigger circuit TR1 is normally
off and TR2 is fully conducting since its base is driven
from the —15V line via R4 and R6; the circuit remains
in this condition as long as a positive half-cycle is
applied to TR1 via R1.

When the sine wave input falls through zero to a
negative potential, TRI starts to conduct and the
potential at its collector starts to fall, so reducing the
current through R5. This change in current is trans-
ferred via the emitter of TR2 to the emitter of TR1 and
encourages TRI1 to ‘“‘switch on” even faster, so the
circuit “‘changes over’ regeneratively.

A similar regenerative action occurs as the sine
wave passes from negative to positive. The collectors
of both TR1 and TR2 show a square wave signal and
that from TR2 passes to amplifier TR3 which ensures
that the output signal switches between 4-10V.

Fig. 4. General arrangement of the circuit boards and main components on the front and back panels
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COMPONENTS . . .

POWER SUPPLY '

Resistors ~
R1 1kQ
R2 10kQ
R3 10kQ
R4 10kQ
R5 240Q
All 5% W carbon

Capacitors
C1 2,500uF, 64V
C2 22uF
C3 100uF, 50V

Semiconductors

IC1/1C2  SN72741, 2-off
TR1 ZN3053, 2N3053
TR2 ZN3055, 2N3055

D1,2,3,4 100 V p.i.v. bridge, 40mA (96A, ITT)
D5 BZY88 C10

D6 BZY88 C15
D7 BZY88 C5V1
D8 BZY88 C10

Miscellaneous
S1  2-pole mains on/off
FS1 1A cartridge fuse and holder
LP1 Neon indicator unit
TR1 Mains (240) to 40V (20-0-20), 40mA trans-
former
Matrix board, 95 x 55mm

CONSTRUCTION

A standard instrument case measuring 84 x 54 54in
(216 x 140x 140mm), provides a suitable unit in
which to house the generator. The photograph of
Fig. 4 shows the general arrangement of the three main
sections, front panel, main board and back panel.

First the power supply components are mounted
as shown in Figs. 5 and 6, with the exception of the
capacitor Cl and mains transformer, on a 55x 95mm,
0-1in matrix board. The matrix is mounted on the
back panel using 4BA spacers to give the required
board clearance. Next mount the transformer and
capacitor directly on to the back panel using a *“P”’
clip to fasten the capacitor as in Fig. 4. FS1 and LP1
are omitted in the prototype.

The oscillator assembly is made up on a 175 x95mm
matrix board as in Figs. 7 and 8. This assembly
includes the components which comprise the oscillator
and square wave generator. This board is mounted on
the bottom of the unit, again using 4BA spacers to
provide the required board clearance.

Fig. 1 shows the oscillator as two distinct sections,
oscillator and output amplifier, and the square wave
generator. The recommended layout shown in Figs. 7
and 8 preserves these distinctions.

Board wiring is not critical providing one adopts a
sensible approach. Mount all other components
having control functions on the front panel, for example
the attenuator output switch, S3, with the resistors R18
to R26 mounted on the switch itself.

Finally, attach the flexible interconnecting leads to
the oscillator board, power supply and front panel.
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Fig. 5 (top). Component layout for the power supply
board

Fig. 6 (bottom). Wiring details for the layout of Fig. 5

Keep the transformer wiring separate and connect it
directly to the mains switch S1 and bridge rectifier
connections. Make the mains.earth connection to the
chassis. Run the two wires from the output terminals
directly to the output switch S3 pins 1 and 11.

The remaining interconnecting wiring in the proto-
type was divided into three distinct looms, wire idents
providing individual wire identification. The first
loom consisted of three power supply wires, the
second of the wiring concerned with the sine-square
switch S2, and the third included the Wein bridge
potentiometer wires and the output wiring to the
attenuator switch S3. These wires must be screened
and the screens connected to the chassis via a tag on
the front panel. Keep wire lengths to a minimum,
but long enough to enable back and front panels to be
laid flat for wiring and test purposes.

COMPONENTS

Close tolerance capacitors in the timing circuits will
yield the best results; silver mica capacitors are par-
ticularly suitable. Also the twin ganged potentio-
meter VRI, VR2 needs to be of good quality. Because
single screened wire has an inherent capacitance, this
affects the frequency output in the 100kHz range, and
to compensate for the value of the capacitor, C8 is
varied from that determined by the formula. Readers
who do not have accurate resistance or frequency
measuring test gear should obtain the best possible
twin potentiometers they can afford, together with 1 or
2 per cent capacitors in the timing circuits. This helps
to increase the accuracy of calibration.
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COMPONENTS . . .

SINEWAVE GENERATOR

Resistors Potentiometers
0,
R1 2kQ 5% S}; }335“;3/ VR1/2 2-gang linear 20kQ pot.,
2’2’ gfg%;ﬁ R16 1009 5% 4+10% tol., +1% linearity
v ()
R4 15k 5% R17 1kQ1% )
R5 STC Thermistor, R53 R18 8kQ 1% Capacitors
R6 510 5% R19 1kQ 1% = pF A%,
R7  2-2kQ 2% R20 8002 1% C3 GZBOOPF 10/3
R8  30kQ 59 R21 1000 1% o3 Joesur 5%
RO 2kQ 5% R22 800 5% G uF %
R10 11k 5% R23 100 5% ol e
R11 1kQ 5% R24 8Q 5% c7 500 F
R12 150k 5% R2o }ggi’,/; Cs 56000;)?17
R13 30kQ 5% A 5

C9  6,800pF 1%
C10 0-068uF 5%
® RIS 1S 13 14 12 p ca n 9 2 81103 R23 | g}; ?O%B‘iLFF g?v
: ' #  C13 100uF, 50V
C14 100uF 5V

Semiconductors
LSRR ek X : TR1/2 BC182, 2-off
e o) : * 1aild - TR3 BC212
TR3 " TR2 ' c TRI . \ ) D1 BZY88 C15

‘Beig ¢ O 0 ('\ : ; : IC1  SN72708

e i ion Lo e o 4
T : i . Switches
g e S1 2-pole, 4-way
82 2-pole changeover
S3 1-pole, 9-way

Miscellaneous
F Matrix board, 175 X 95mm.
Osciltator, ] Suitable case, wire, solder

R0 12 9753641 2
n

Fig. 7. Component layout for the oscillator board
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VR1 Sl S1B3 Sia/S SIS Sl Sibi Sibi2 Stal2

ELLTH L
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Slast
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|
I
| sausne wave
|
|
j

L

S2an S2612

Fig. 8. Wiring details for the layout of Fig. 7
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FREDUENCE
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Fig. 9. Squarewave testing waveforms

CALIBRATION

The dial showing frequency settings may be a simple
dial, knob and pointer, or an elaborate linear dial as
used on a receiver. But whichever dial one uses, one
must calibrate it. To allow for the various types of
dial and potentiometer available, the calibration data is
tabulated in Table 1. The best way of calibrating the
instrument is to measure the frequency and to mark the
dial accordingly; the next best method is to measure
resistance.

However, if one does not have suitable measuring
facilities one can still obtain quite good results by
measuring dial positions with a protractor or ruler and
using the data given in Table 1. Because the instru-
ment has decade ranges, one needs only to plot one
range of frequency.

If the instrument incorporates a linear dial, mark the
two end stops to give 1-05kHz and 10-6kHz and use a
rule to measure the distance between these two stops.

If it incorporates a rotary dial, mark the end stops
to give 1-05SkHZ and 10-6kHz and use a protractor
to measure the angle (in degrees) between them. .

Table 1 shows corresponding values of frequency
measured directly-with frequency measuring equipment,
resistance measured with resistance measuring equip-
ment, and the multiplying factor for determining the
dial setting.

To calculate the dial setting correspopding to the
required frequency, multiply the factor given in
column 3 of Table 1 by the angle or distance measured
between the two end stops. The result is the angle or
distance from the 10-6kHz marker which one should
mark on the dial. To illustrate how multiplying the
total angle by the factor gives the calibration angle
required, column 4 gives the angles calculated for the
prototype instrument.

Because frequency is proportienal to the reciprocal
of resistance, the frequency scale marked on the dial
will not be linear.

SQUARE WAVE TESTING

Using a square wave source for testing digital circuits
such as counters and frequency meters is a fairly
obvious application for these units. In contrast many
enthusiasts are not aware of the value of square wave
testing of high-fidelity amplifiers.
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Gain frequency plots of amplifiers tell us a little
about their characteristics, but such a plot does not
indicate how the amplifier responds to transient signals.
Plotting may miss small changes in level at different
frequencies which can contribute to a reduced per-
formance under transient conditions.

A good-shaped square wave signal consists of the
fundamental frequency plus a large number of har-
monics, which are necessary to form a precise square
wave signal. Therefore, when one applies a square
wave to an amplifier one is, in effect, sweeping a whole
band of frequencies. This means that when one views
the square wave signal output with an oscilloscope,
one sees the effect of the overall response of the
amplifier.

One can investigate the principal characteristics of
square wave testing by connecting an audio amplifier
to a resistive load and applying a low frequency, low
amplitude square wave to the input. This gives rise
to the three basic output waveforms shown in Fig. 9b,
cand d. Fig. 9a represents the input square wave and
also the output waveform which one might expect
from a perfectly flat response amplifier.

The curve at b represents the output to be expected
from a capacitively coupled amplifier. Here the
pulse droops with an amount related to the low
frequency characteristics of the amplifier.

Strictly speaking it is difficult to relate droop to the
3dB point in an amplifier, because the rate at which the
amplifier falls towards cut-off influences the droop.
However, many people assume that a single time con-
stant operates (6dB per octave) and estimate the 3dB
point from the droop which this single time constant
causes. These estimates are quite accurate enough
for most applications. Droop is also caused by the
bass cut control of the amplifier, so we can use a
square wave source for evaluating the operation of the
tone circuits as well.

Table 1: Calibration

Potentio- Multiplying
meter Factor Typical
Frequency Resistance Angle or Dial Angle

(kHz) kQ Distance 1285°
1-05 201 10 285
15 13-40 0-652 190
2-0 9-50 0-475 135
2-5 7-16 0-358 - 102
30 560 0-28 788
35 4-49 0-224 64
4-0 3-65 0-182 52
45 3-00 0-15 43
5-0 2-48 0124 35
55 2-05 0-10 28-5
6-0 1-70 0-085 24
65 1-40 0-07 20
7-0 114 0-057 16
75 0-92 0-046 128
80 072 0-036 10-2
85 0-55 0-028 79
9-0 0-40 0-02 57
9-5 0-26 0-013 37
10-0 0-14 0-007 19
106 0-01 0-00 0
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Fig. 9. Squarewave testing waveforms

A

Fig. 10. High frequency waveforms

LOW FREQUENCY RESPONSE

Fig. 9c shows the characteristic effect of a rising
high frequency response. The leading edge of a pulse
contains the majority of the high frequencies, so when
one increases the treble boost control, the pulse
acquires leading-edge spikes. Adjusting the *‘treble
cut” will remove high frequencies from the pulse as
shown in Fig. 9d. These tests are normally carried
out with square wave frequencies below 500Hz.
The low frequency droop characteristics show up
even better on lower frequencies, such as 50 to 100Hz,
while the high frequency effects are more apparent at
the higher frequencies.

HIGH FREQUENCY RESPONSE

At much higher frequencies square wave testing has
several useful applications. Fig. 10 shows examples
of high frequency waveforms. At 10a, the response
of a good amplifier to a well-shaped square wave is
shown. This waveform has sloping sides caused by
the fall off in high frequency response of the amplifier.

Specifications often quote rise times for amplifiers,
especially’oscilloscope amplifiers. The rise time is the
time the pulse takes to grow from 10 per cent of its final
amplitude to 90 per cent of its final amplitude, hence
the expression ‘“‘the 10 to 90 per cent rise time 1",

As with low frequency and droop, rise time may be
related to the high frequency 3dB point in the amplifier,
if one assumes a single time constant cut-off. Since
one may measure the 3dB point directly using the sine
generator, it is not worth making either of the latter
calculations.

H.F. OSCILLATIONS

Waveform 10b represents a more important aspect
of square wave testing in which the pulse causes some
high frequency oscillation. Oscillations of this type
are caused by stray capacity giving positive feedback
and instability which shows up on transient signals.
The source of such oscillations must be located and
stopped.

The waveform of 10c shows a typical underdamped
response which one would expect from many electro-
mechanical systems. A transformer coupled circuit,
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for example, would often exhibit this type of charac-
teristic. After finding a response of this type one
would seek out the source of underdamped responses
and in an effort to improve performance increase the
damping to give a response as near as possible to Fig.
10a.

The frequency at which one should test amplifiers
depends upon the high frequency 3dB point f3dB.
One should examine frequencies in the range f3dB/10
to f3dB/2 as different effects show up at various fre-
quencies, for example a frequency of f3dB/4 e.g.
25kHz for a 100kHz amplifier might produce the
waveform depicted in Fig. 10a.

ENCLOSURE TESTING

The testing of loudspeaker enclosure damping will
also interest the hi-fi enthusiast. In this test the square
wave generator must drive a powerful amplifier
coupled to the loudspeaker through a high impedance.
An impedance some ten times that of the loudspeaker
will be necessary using an amplifier which is capable of
operating without the loudspeaker load. Few valve
amplifiers can be used for this test. The amplifier
must also be capable of amplifying at frequencies
below that of the speaker resonance under test, and
producing satisfactory square waves at 20Hz or less.
SCOPE’

LS
ENCLOSURE

5

/

-
l £

uq TRIGGER
Bl

Fig. 12. Two possiblé outputs from the rig

Fig. 11 shows the test circuit arrangement. One
needs a high gain oscilloscope to see the effects shown
in Fig. 12a and b. Waveform 12a is the type of
response one should try to achieve while 12b shows an
underdamped system. This method provides a means
of investigating the effect of various cavities and baffles
using a variety of loudspeakers.

Square wave frequencies of the order 20 to 30Hz
are necessary for these tests. Removing or omitting
the high impedance will cause the amplifier to damp the
loudspeaker system (a highly desirable characteristic
.in practice), but will mask out the effects of the acoustic
damping system, which is being investigated.

In square wave testing one must be absolutely sure
that the circuits are not being overdriven as this will
remove any ringing or oscillatory responses one is
investigating, so it is better to start off with a very small
amplitude and increase it to the desired level. *
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THE US SCENE

Arriving in New York for the |EEE
electronics show, one expectedtofind
signs of recession and first impres-
sions confirmed all expectations.
Unemployment almost 9 per cent
which meant 8 million workless
citizens. Worse still, a survey
showed that of these, over a million
had given up all hope of finding a
job and were not even bothering to
try any more. The city itself is
bankrupt—not enough income from
rates and taxes to meet its bills.

In foreign affairs there was the
added depression of the collapse of
American policy in South East Asia
and little comfort to be had from the
Middle East where the Kissinger
initiative had failed—at least for the
time being.

Enough to give anyone the shivers
and suddenly the European situation
didn't look so bad after all. But
strangely, when the show opened
things seemed not nearly so
desperate. True, Senator Barry
Goldwater in the opening speech of
the technical congress said the
chips were down, the USA was
running into bankruptcy, losing cred-
ibility in the world, but his was a
political rather than a business
speech.

At the New York Coliseum, where
nearly 400 companies were exhibiting
and attracting 22,000 visitors in three
days, there was an optimistic outiook.
Were these exhibitors and buyers
just whistling in the dark to keep up
their courage? This was not my
impression. The consensus was
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that the recession was about to
bottom out, perhaps had already
done so. Another three months,
perhaps, and things would be taking
off. In twelve months the outlook
would really be bright. Old hands in
the game remembered being caught
unprepared in former trade cycles.
They had cut back in times of reces-
sion and missed out on market
shares when the upturn came. This
time they wouldn't be caught with
their pants down.

This was the busiest show | had
seen in years and among the least
gloomy, it demonstrated that what-
ever the shortcomings of Govern-
ment—the Americans are still in a
state of shock from 'Watergate and
have little confidence in the present
administration—the hard core of the
US electronics industry is showing
resilience and enterprise.

The United States, recession or
not, remains more than 50 per cent
of the world's total electronics market
and should not be neglected. In
Europe, and especially in Britain, we
are so mesmerised by the new
affluence in the Arab states that all
eyes are looking East. Those British
companies who exhibited in New
York were not disappointed.

Companies already established in
the US market like Marconi Instru-
ments, Plessey and Ferranti, widened
their business base this year. New-
comers like Brandenberg, Mirvalle
and the still tiny Linton Laboratories
found new markets, new opportuni-
ties. And did you know that American
semi-conductor manufacturers send
wafers to Harwell for‘ion implanta-
tion? Well, Harwell Industrial Re-
search, who offer this specialised
service, also did good business.

Ten British companies exhibited.
There should have been a hundred.
British technology is highly respected
in the USA and is in demand pro-~
vided, of course, the price is right.
Our problem is inflation, not
technology.

HOT MARKETS

The two hottest and toughest
markets in the United States are
calculators and watches. The British
Sinclair-made model designed for
Gillette was test-marketed in San
Francisco and St. Louis and, accord-
ing to reports, exceeded all expecta-
tions. It was planned to sell the
4-function, 8-digit model at 30 dollars
(£12-50) but the week before the test
marketing started Novus came out
with a competitive unit at 20 dollars so
Gillette dropped the price to 25
dollars.

Although the operation was a
success, Gillette has now pulled out
of the business, blaming unstable
pricing. Gillette was reported to have
ordered 100,000 calculators for the
test-marketing. |t was good business

for Sinclair because the British
company is left with world marketing
rights and those machines designed
for Gillette have now appeared as the
Sinclair Oxford range.

The S5-function 8-digit calculator
from Texas Instruments had a retail
price of 25 dollars (a little over £10)
as | left for home, but even lower
prices could be negotiated by indivi-
duals at the point of sale in many
New York stores. One wag sug-
gested to me that the way things are
going the batteries will soon cost
more than the calculators. He could
be right!

Innovators are already working on
getting some added value into cal-
culators by making them part of a
larger assembly. For example, by
building a calculator into a notebook
and daily diary. This model sells for
35 dollars and makes a nice present
in a new market dubbed locally as
"Gimmick Calculators".

PACESETTERS

Electronic watches are going the
same way. If you are a watch manu-
facturer you can buy the complete
l.e.d. electronics kit from Fairchild
for a reported 10 dollars (just over £4)
in 1,000 lots. This market is some-
what different because a lot of the
value of a watch is not so much in the
“'movement” but in the case.

It is still not clear how many semi-
conductor manufacturers will go
directly into the manufacture of
complete watches but a number have
already done so, two of them having
already reached the low retail price
level of 50 dollars (£21). It's hard to
find any other product not going up
in price but electronics goods still
fall in price.—Amazing!

Nobody's yet done it but the next
step, believe it or not, is the combined
wristwatch and calculator in a single
case. An enterprising plastics
manufacturer has already produced a
prototype case which can be plated
to look like metal. There are 18 tiny
dimpled calculator keys which can be
depressed with the tip of a pen or
pencil.

Expected to be a popular new line
in the States is a calculator variant
which caters for the individual
(actually, nearly everybody) who runs
his bank balance perilously near the
red. It's called the CheckMaster.
You enter in your bank balance and
every time you pay by check (we
spell it cheque) you key in the amount
and it gives you your new balance
statement. You also enter any de-
posits. Snapping the lid shut
switches the CheckMaster off but the
balance remains stored in the
memory and shows up again next
time you use the machine.

A curvilinear lens on the lLe.d.
display gives a very narrow angle of
view so that Peeping Toms can't
see how hard up you are.
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PAGING BY PHONE

Radio paging systems often use
a radio frequency carrier, modu-
lated by a sub-audio tone signal
to alert the attention of someone
carrying the necessary receiver.
But usually the centre of paging

operations is remote from the
transmitter and connection must
be via standard telephone lines

and these attenuate all signals
below 300Hz. Thus to transmit a
sub-audio tone from a remote
point involves the expense of
hiring special phone line connec-
tions.

In BP 1 373 748, Motorola Inc.
provide a simple answer which
could have wider uses in the art
of remote control over phone lines.

As shown in the block schematic
diagram (Fig. 1) an encoder at
the centre of operations incor-
porates a bank of oscillators
which develop audio tone sig-
nals. These signals, in the range
from 300-3,000Hz, can be trans-
mitted without attenuation over the
phone line to the transmitter
station.

The audio tones produced are
exact harmonics of the sub-audible
tones which are needed to actuate
a paging receiver. In the example
given two sequentially received
sub-audio tones are needed to
actuate the paging receiver and
the encoder sequentially develops
two corresponding audible tones.

D.C. signals are also sent down
the line for transmitter switching,
and at the transmitter station the
d.c. separator directs these to the
transmitter and' directs the audio
tone signals to an amplifier and
bistable clipper.

The square wave signal at the
output of the amp and clipper have
the same frequency as the tones
sent down the phone line. A
divider network separates these
square wave signals bv the requi-
site number, to produce a second
spectrum of square wave signals

of the required sub-audio
frequencies.
For example, 1,800Hz square

waves coupled to the divider will
be divided by eight to develop
225Hz square wave signals. The
latter are coupled to the frequency
selector which routes all signals

BP 1 373 748

PHONE LINE
PAGING oc. FALRERIS
SWITCH___ | EncoveR H sepemaron [ EC/LSZ;_L:
‘—l osc [osc Josc Josc [osc
G FILTER

-
* FREQUENCY

|f

FILTER SELECTOR
TRANSMITTER Aa6¢ *
| =
Fig. 1
with a frequency in excess of warning of important patents by

125Hz to filter 1 and all
below 125Hz to filter 2.

Filter 1 has low pass character-
istics to remove all harmonics
above 250Hz and prevent inter-
modulation products. Filter 2 func-
tions similarly on all frequencies
above 125Hz.

An automatic gain controel circuit
(a.g.c.) compensates for filter
variation, provides a constant
amplitude output signal for all sub-
audio tones in the range 65—
225Hz and passes them to the
transmitter for transmission and
reception in conventional manner.

The patent contains detailed
descriptions of suitable circuitry
for realising the schematic.

signals

WORLD PATENT INDEX

Patents reported here are almost
exclusively  British . issues and
represent only a few culled
monthly, on a purely arbitrary
basis, from the vast number
(around 50,000) published every
year by the British Patent Office.
Even more daunting to anyone
interested in keeping a close watch
on patents for inventions in their
own particular field, is the fact that
comparable numbers of patents
are continually being published in
every other civilised country in the
world.

The Derwent World Patents
Index (WPl1) is a weekly publica-
tion which seeks to give an early

listing 12,000 per week from 24
countries. The aim is to break
through the language barrier and
provide a summarised and indexed
world-wide surveillance for
researchers.

The Foreign Patents Section of
the Science Reference Library, just
over the road from the British
Patent Office, in Southampton
Buildings, Chancery Lane, has the
WPl material available for the
public’'s use free of charge.

Part of the Derwent scheme is
to identify ‘“basic” and ‘‘equiva-
lent” patents as such. As the terms
imply, basic patents are concerned
with initial protection for new
inventions, and equivalents relate
to further protection elsewhere.

The WPI material, at least
initially, is somewhat off putting.
A researcher will need time and
patience to accustom himself to
the terminology and symbols used.
American and British patents are
logically listed as US and GB, but
their normal seven-digit numbers
are broken up with hyphens in a
manner which may confuse
workers used to dealing with
conventional patent numbers.

The Foreign Patents Section
enquiry desk has a guide hand-
book available to help readers
who wish to use the index and
need to familiarise themselves with
the system. In fields such as elec-
tronics, where new developments
are continually emergina and there
is a real risk of laboratories
wasting time by duplicating work
already done by others, it could
be of value for small or medium
<ized firms to form a consortium
and use the WPt together.

Copies of Patents can he obtained trom the Patent Office Sales. St. Mary Cray. Orpington Keont Price 33p éach
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PHONOSONICS

SOUND-TO-LIGHT (P.E. Apr./Aug. 71)

The ever-popular AURORA—4 or 8 channels each
responding to a different sound frequency and con-
trolling its own light. Can be used with most audio
systems and lamp intensities. A MUST for any Disco,
and a fascinating visual display for the home.

4 channel component set (excl. thyristors) £11-49
8 channel component set (excl. thyristors) £20-32
Power supply component set £4-78
PCB for 4 frequency channels £2-50
PCB for power supply and B lamp drivers £1-25

Panel

VOICE OPERATED FADER (P.E. Dec. 73)

For automatically reducing music volume during
““talk-over ' —particularly useful for Disco work or for
home-movie shows.

Component set incl. PCB
TAPE -NOISE LIMITER

circult for r
mosi tape recordings.

400V thyristors (1 per chan. requ.) each
£

75p
meter (IMA) (optional) 3-50

£2-95

@ the hiss found in

£2-30
£3-T1

Component set {incl. PCB)
Regulated power supply {incl. PCB)

P.E. SYNTHESISER

The weli-acctaimed and hlohly versatile llrga-
scale i ated Soun om-
plete with keybolrd circuits, lnd having a wlder
range of functions than the P.E. Minisonic,
though the two may be used in conjunction with
each other to great advantage. Published in
P.E. Feb. 1973 to Feb. 1974.

Full details of component sets, printed circuit
boards and discount facilities are in our list.
Send S.A.E

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used with
the P.E. Synthesiser.

Component set
Printed ctrcuit board

RHYTHM
GENERATOR

Programmable for 64,000 rhythm patterns from
8 etfects circuits (high and low bongos, bass and
snare drums, long and short brushes, blocks and
cymbal), and with variable time signatures.
Really fascinating and useful! (Published in P.E.
Mar./Apr. 1974).

NOW AVAILABLE WITH ALTERNATIVE
INDEPENDENTLY DESIGNED PRE-AMPS AND
MIXER GIVING EVEN GREATER VERSATILITY.

Full detaiis of component sets, PCB's and dis-
counts are in our list—send S.A.E

£3-41
£1-10

SOUND BENDER (P.E. May 74)

A multi-purpose sound controller, the functions of

which include envelope shaper, tremolo. voice
operated fader, automatic fader and frequency-
doubler.

Component set for above functions (excl. sw's)

Printed circuit board

Optional extra—additional Audio Modulator, the use
which, In conjunction with the above component

set, can produce "jungle-drum’’ rhythms.

Component set (incl. PCB)

PHASING UNITJP E. Sept. 73)

A simple but effective manunlly controlled unit for
Introducing the "'phasing’” sound into live or recorded
music.

£5- M
£1

£2-10

Hi-FI TAPE-LINK (P.E. Mar. /A%r 73)

Designed for use with reasonable quality tape-decks,
this high performance pre-amp includes record, play-
back and metering circults.

Stereo component set (excl. panel meter) £22-05
Mono component set (excl. panel meter) £13-31
Power supply component set £3-72
Stereo main PCB £2-50
Stereo sub-assembly PCB ssp

P.E. GEMINI 30W STEREO AMPLIFIER

An aexceptionally high quality Stereo Amplifier
system, specifications for which are shown in detail in
our list, together with iconductor requir

While stocks last.

Main Ampliifier:
Set of resistors, capacitors and presets

86
Stereo printed circuit board 1-28
Pre-Amplifier
Set of resistors, capacitors, potentiometers
and switches—
Standard tolerance set £10-57
Superior tolerance set £16-04
Stereo PCB (as published) £2-20
Regulated Power Supply:
Set of resistors, capacitors and preset £4:58
Printed circuit board 72p

SIGNAL GENERATOR

SEND S.A.E. FOR DETAILS

Component set (incl. PCB)
PHASING CONTROL UNIT (P.E. Oct. 74

For use with the above Phasing Unit to automaticatly
control the rate of phasing.

Component set (incl. PCB)

P.E. JOANNA

The new Etectronic Piano published in P.E.,
series commencing May 1975. Send S.A.E. tor
our details and discounts.

£2-20

£3.50

WIND AND RAIN UNIT
A manually controlled unit for producing the above-
named sounds.

Component set inct. PCB £2-40

OTHER PCBs (all “"as published'') While stocks last

Bench Power Supply (P.E. Sept. 74) 80p
Digital Power Supply (P.E. Aug. 72) 50p
Eiectronic Piano:

Pre-amp PCB (P.E. Oct. 72) 95p

Pitch PCB (P.E. Nov./Dec. 72) £1-50

Power Supply PCB (P.E. Oct. 72) 85p
Gemini Sterec Tuner (P.E. June 72) £1-50
Power Slaves (P.E. Aug. 74):

Power Supply PCB 55p
Rondo:

GOp

CBS SQ Decoder PCB (P.E. Sept. 73)
Pre-amp PCB (P.E. Oct. 73)
Tone, Balance and Vol-control PCB (Oct. 73):1 so
Tritfid 1.C. Radio (P.E. Feb. 73)

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Multi-function circuits that, with the use of other
external equipment, can serve as lie detector,
atphaphone, cardiophone, etc.

Pre-Amplifier Module

Component set and PCB

Basic Output Clrcults

Combined component set with PCBs, for
nlphnrhone cardlophone, frequency meter
and visual fe back lamp driver circuits
Audlo Amplifier Module

Type PC7

PHOTOPRINT PROCESS CONTROL

&P E. Jan./Feb. 72)

orcolourand B & W, an indispensable dark-room unit
for tinding exposure, controtling enlarger timing, and
stabilising mains voltage.

£3.48

£4-98
£5-50

Component set (excl. meter) £8-85
Printed circuit board £1.60
Panel meter (1mA) £3-50

ENLARGER EXPOSURE METER AND
THERMOMETER (P.E. Sept. 73)

Dual-purpose dark-room unit with good accuracy.

Component set with PCB but excl. meter £4-00
Panel meter (100uA) £3-50

P.E. MINISONIC

A portable, battery or mains operated, miniature
sound synthesiser, with keyboard circuits.
Although having slightly fewer facilities than the
large P.E. Synthesiser, the functions offered by
this design give it great scope and versatility.

Full details of component sets, printed circult
golrda and discount tacilities are in our list. Send
-A.E.

REVERBERATION UNIT (P.W. Nov./Dec. 72)

A high quality unit having microphone and line

input pre-amps, and providing full control over
reverberation level.

Component set (excl. spring unit) £6-82
Printed circuit board £1-40
9 inch spring unit £4-95
Panel meter (50uA) (optional) £3-50
ULTRASONIC TRANSMITTER-RECEIVER

(P.E. May 1972)

A highly sensitive, tight-beam, long-range, "‘invisible

beam’' detection circuit with numerous applications.
Component set with PCBs but excluding
transducers

SEMICONDUCTOR TESTER (P.E. Oct. 73)
Essential test equipment for the enterprising home
constructor.

£4-49

Set of resistors, capacitors, semiconductors,
potentiometers, makaswitches and PCB
Panel meter (500uA)

£6-56
£3-50

PCB LAYOUT-AND
CIRCUIT DIAGRAMS
SUPPLIED WITH ALL
PCBs DESIGNED BY
PHONOSONICS

COLOUR CODE
IDENTIFICATION
SUPPLIED WITH MOST
KITS AND AS PART OF
LIsT

ALL PCBs ARE FIBRE-GLASS, DRILLED AND TINNED

¢ BFYS0 ”p  2N3IT0I 12p
Semlconductors Rk > 1 | Integrated Circults Zeners Electrolytic Capacitors (uF/V) Poiyester Tantalum
BFYS2 Mp NI e 33V 400mw  12p (5] (kFIV)

AC128 2p  BSY5A 22p  2N3S2IE »p | 708 .-&n DiL 4p | 3 9v w0mW 15 00 | owas 12p
AC178 2#p  MJE295S 1"op 4080 2p | 8T 8 | 4vw 25 | oa83v  ep 0018 I | 0-2235 12p
BC107 13p  MJE30SS T8p  2N4871 %p | 723 TOS e | 5 1vaoomw  15p 083V ps 47/83 e 47040 2 | o2 3 [ 0 4735 12p
BC108 13p  NKT0033 192p  2N5245 519 | 741 &-pin DIL 380 | s.gv s00mwW  15p 1 P 100.4 Ll 500/64 “p | o5 e | 1oss 12p
BC109 13 OC28 wp  NSTT? ap | 747 14pin OIL 190 | seviaw zep | S8V 8 om0 o se3 e |, p| tsas 19
8c147 12p  OCH o 748 T ©0 | 6-2v womw 159 | 2 28V o 0028 S so0:2s 20 | goss bid B 12p
B8C148 12p OCT2 o Diodes 748 8-pin DIL 8 | 9 vaoomw 18p | & T8 P 10040 P e [ K3 ap| o 7as 12
BC148 12p OCM 28p 748 wgm DL e | 1vw 25p o 10083 Be 00010 e | g sp | 1018 14p
86157 13  ORP12 p  INO14 7400 2 | 2voomw  18p | 1028 s 15016 o 00016 28p | g sip | 1025 1
BC158 1wp  ZTXI7 12p  IN40OT 7402 Wp | o12v 13w wp | 1062 [ 150/83 13 1000/25 20 | o33 70 | 156 3 10
BC158 13p  ZTX503 15p  1N40O2 7 | 7410 20 | 1av s0omw  sp | 1540 S 2010 S 100048 S4p | 5 oy w| 218 18p
acisal y2p  ZTXS31 2 1NADOS s | 7420 200 | 1ov 1w 2p | 200 b B T 20025 4sp | g 1p| a7 s e
BC184 12p  2N708 1% IN40OS 0 | 747 18p 15p 1 220/125 11p 2200/40 7P | g 1ap | 4718V P4
806204 1 2Nl 22p  1N4007 1 | 7473 aap | 20v 13w 2p | 283 22040 Mo 2600100 M0p | 5, 24p | 1003 p

3 1 N304 2p  OAsl 7 | 7400 4250 | 27vaoomw  1sp | 318 b 2083 z2ip 30063 133
BC212L 15p 2N2219 27p gm L wA7815 TO220 500 gw L3 ﬁgg 5 :: m:go m

2N2905 2 A3048

:83?3 {.': mgv u: 16P7 1:: S;cm ‘5 Thyristors :;’,;g :: :;g;g ||:p :;gg:g :: chsess ARE %onggcv I;\E'rJ‘llnEnSIg;
8CYT1 2N054 15J50 11p | sa30N P
BF178 & Ao 3: 2L 2y I 1A 400V 730 | amia0 [ SUBJECT TO AVAILABILITY.

LIsT POST AND ANDLING Overseas—will be charged extra

Send S.A.E. with all UK. requests H H R VAT
for free list giving fulier details of U.K. add 2 "‘"'I‘":“"‘ ‘”;"9’ t7°°‘ D';".'"wﬁ: :‘; Add 25% (or current rate it different) to
PCBs, kits, and other comFonanis Optional: Fee for compensation wen? 'ﬂ'h T‘"t postage rate: full total of goods, post and handling.
Ove s enquiries for lis! against loss or damage in post g ‘: a C.h. 1 ish classity as Overseas—VAT does not currently
Europe—send 20p. (U.K., Eire & C.I. only): 35p. O CL 1 -""T sies apply.
Other countrlss—eend 30p. ove 'or poating purposes.

PHONOSONICS, DEPT. PE37, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
MAIL ORDER AND C.W.0. ONLY

DON'T FORGET VAT!
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Don't miss your copy of

HENRY'S

OVER 5,000 ITEMS - largest UK range of
electronic components for home

constructors.

200 PAGES - every aspect of electronics and
components for amateurs and hobbyists -

kits, projects, test gear.

DOZENS of new lines and new ranges.
MANY price reductions throughout the new

Catalogue.

A Discount Voucher with every copy, wo

S0p.

FREE

Write now for your copy, enclosing 65p remittance.

NEW 1975

TO EDUCATIONAL ESTABLISHMENTS
when ordered on ofticial notepaper

ELECTRONIC FOOTBALL AND TENNIS
WITH THE FABULOUS

VIDEO SPORT

§ ON YOUR OWN TV

Play three exciting
i electronic ball games.
# FOOTBALL. TENNIS,
i 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 chlidren
and your TV. Mains
operated.

OUR INCREDIBLE PRICE
£35

Demonstrations now in all HI-Fi CENTRES!

(¢
30

Plus15p
P&P .

You can buitd the Texan and Stereo FM Tuner

TEXAN 20 20 WATT IC STERED AMPLIFIERS

Features glass fiore PC board. Gardners Jow fleld
transformar. 6-1.C.s, 10-transistors plus diodes, etc
Designed by Texas instruments engineers for Henry's
and P.W. 1972, Overall size 15} x 2} x 6}in. Mains
operated. Free teak sleeve with every kit

£38-75 (carriage 50p)

(also built and tested £46-87)

HENELEC
STEREO
FM TUNER

Features capacity diode

L tuning, lead and tuning

meter indicators. malns

operated. High per.

tormance and sensitivity. Overall size in teak sleeve
8 x 24 x 61sn. Complete kit with teak sleeve.

£26-25 (carriage 50p)

{also built and tested £31-20)

AM/FM MODULES
LP1178 LPTIT1

Combined AM/FM tuner modules. together with a
small number of A.C.s Ferrite Aeriais. make up a
sensitive FM/MW/LW tuner

6 Veolts supply, supplied with data and circuit
sheets

JOIN THE LARGE BAND OF CONSTRUCTORS!

FREE

Send now forourfree list
No. 36 for our complete
range of over 10,000
semiconductor devices
at new low prices.

LP1171 combined (F strip £4-60.
LP1179. FM frontend and AM gang
£4-60.

£8-62 the pair
Suitable Ferrlte aeriai 87p.

<l

EXTRA DISCOUNTS

Semiconductors: Any one type or
mixed SN74 Series''I.C."" 12-extra 10%:
25-extra 15%; 100-extra 20%.

625 Jine receiver UMF transistorised tuners U.K
operation. Brand new. (Post/packing 25p. each)
YPE A variabie tuning siow motion drive £2-87.

TRANSISTORS AND INTEGRATEDI.C.s

TTL 7400 series’ | C.s from 18p each. Cosmos 4000
series

t C.s from 28p each. Linear op-amps from
46p each. Signetics phase lock 1.C s: ACA linear 1.C.s
TO3 power devices in pnp and npn. BC107 and BC
range from 13p each. Range of OC types 20p.
Plastic powar devices. rectitiers. zener. power reg

TYPE C variable tuning £2-87. TYPE B 4-button
push button (adjustable) £4. TYPE D 6-button
UHF/VHF tuner £5-20.

NOW OPEN SUPERMARKET

BROWSE ROUND THE NEW SUPER-

MARKET AT 404 EDGWARE ROAD

Electronic Centres
404-406 Electronic Comp:

HENRYS

308 PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargans store
Allmailto 303 Edgware Road London W2 18W

ulator 1.C.s and many others. Diodes up to 10W

ALL PRICES INCLUSIVE OF VAT

onents & Equipment 01-402 8381] ! F1 and
Etectronics

Centres Ope.
9am-6pm

Prices correct at time of preparation. Subject to change without notice £ &0 E

PC ETCHING KIT

Contains 1ib terric chloride, 100sq.in
copper clad board, DALQ etch-resist pen.
abrasive cleaner, etching dish and
instructions £3-50.

FERRIC CHLORIDE

Anhydrous technical quality in 1ib double
sealed packs. 1ib 90p; 3lb £1:80; 10Ib
£4-65; 1001b £35.

COMPUTER PANELS

Large quantity always available. 3ib
assorted £1:60; 7Ib £2-85; 56ib £15. Pack
with about 500 components inc. at least
50 transistors £1. Pack with 10 200V 1A
SCR's + 120 other parts £1-10. Pack with
18 2N2368. etc. 50p.

7Ib BARGAIN PARCELS
Hundreds of new components—resistors,
capacitors, pots, switches, +PC boards
with transistors and dlodes, also loads of
odds and ends. Contents always
changing £3.

POWER SUPPLY UNIT

G101: Mains transtormer. 2A thermal cut-
out. bridge rect., will give 1:7 to 10-5V
output with 2 extra capacitors (provided).
With data £1:30.

TRANSISTOR PACKS

Large quantity of mostly unmarked
istors just arrived tested

show 75% O.K. All types included—pnp,

npn, plastic. metal, RF. AF. small signal

and power. At least 200 for £1-50; 500 £3;

1,000 £5-50.

All prices quoted inciude U.K. post and
VAT at 8% or 25% as appropriate
Surpius components and equipment
wanted for cash. S.A.E. for list or
enquiries

GREENWELD (PE7)

51 Shirley Park Road, Southamp-
ton, SO14FX. Tel. {0703) 772501
Also callers at 21 Deptford Broad-
way, SE8. Tel. 01-692 2009, and
38 Lower Addiscombe Road,
Croydon. Tel. 01-688 2950

BARGAIN PACKS
€1.20

12 BC107 25 1N4001  £1-20 B
14 BC108  £1-20 22 IN4002 £1-20 ‘
12 BC103 €120 20 1N4003  £1-20

18 1N4004  £1-20
18 1N4005 £9-20
14 1N4006  £1-20
12 1N4007  £1-20
40 1N4148  £1-20
3 2N3055 £1-20
12 BC548  £1-20

15 BC148  €£1-20
13BC143  £1-20
12 BC157  £1-20
12 B8C158  £1-20
12 BC159  £1-20
2 2N2646 £1-20
10 BC328 £1.20
12 BF194 £1-20 12 BF195  £1-20
7 BF173 £1-20 5 BF181 £1-20
All full spec. marked components.

WASHE

Packs of 10 individual parts:

Length 2BA 4BA
2N3055s—FULL SPEC. tin 10p P
10+ 35p; 25+ 32p; 100+ 30p. Hn 10p 8p

1In 12p 10p
555 TIMERS T o 7
3+ 60p; 10+ 50p; 25+ 46p; 100+ 43p. S/p washers 2p 2p
8-PIN DIL 741s Plain washers 5p 5p

10+ 30p; 25+ 26p; 100+ 24p; 250+ 23p.

7 SEGMENT LEDS
Standard DiL package, 0-33in, 4 for £3-60;
6 for £5-20.

VEROBOARD

RS, NUTS, ETC.

BARGAIN PACK FOR HOME CONSTRUCTOR

100 assorted steel screws, nuts and washers—various BA sizes and lengths—all plated
for rust prevention £1:50 or 10 bargain packs'for £13-50.

£ Also avaifable 10A terminal blocks
3-way moulded pvc 250V a.c

wkg.. 10p each

6BA - Panel mounting variable trans-
o T8 formers 0:9A output ot
8p (& put complete
10p with knob and dial, £7-50 each

Terms: C.W.0. only, P. & P. 20p
up to £5: 50p up to £10; 75p above
£10. Please add 8% VAT to total
Phone: 023-063 542

INSTRUMENT ENGINEERING

High Street, Riseley, Bedford, MK44 1DX

100sq.in. about B pieces assorted sizes

and pitches £1-15.

TRANSFORMERS

All mains primary. 6-0-6V at 100mA 85p;
9-0-9V 90p; 12-0-12V 95p; 6-50-6-5 at
500mA £1-50; 3.4, 5,6.8, 9.10, 12. 1518,
20. 24 or 30V at 1A, also 12-0-12 or
15-0-15V £2:70; 2A version £3-90.

EDGE CONNECTORS
0-1in pitch. gold plated
25 way 50p; 33 way 70p.

RESISTORS and CAPACITORS
400 assorted carbon resistors £1-40,
250 Hi-stabs, 1, 2 and 5% £1-35; 100 wire-
wounds, 2-15W €2; 200 poly. mica
ceramic, etc.. caps £1-10; 100 C280 poly-
esters, 0-01-0-47uF £1-30; 200 minlature
electrolytics. but mostly unmarked, so
only £1-30.

11 way 30p;

@ ADVANCED DESIGN
® DUAL-GATE MOSFET
FIRST STAGE
COVERS: AIRCRAFT  WEATHER
SATELLITES  AMATEURS
VARICAP TUNED - INPUT 118-150 MHz
I.E OUTPUT 107 MHe

MISCELLANEQUS

9 pole 6-way Yaxiey switches 50p;
SPCO 5A microswitch 12p; 15 assorted
pots 75p; 15 assorted trimmers £1; Plug
in relay. 250001 4c/o 25p; Crystal mic.
insert 40p; 4 x 80V 10A rects. on heat
sink, ideal batt. charger £1-20; SN76660N
£1. Good range of close tolerance
resistors—S.AE. list

592

A high performance front-end com-
bining high gain with low nolse factor (8dBtyp.).
Each unit is fully tested and aligned before leaving the factory
priICE £10+90 (includes VAT and P. & P.)

Sole Agents: REEDHAMPTON LTD., 182-184 Addington Road,
Selsdon, Surrey, CR2 8LB
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Rea Dl

A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope,
technical queries on the telephone.

Voice control

Sir,—I recently built the ‘‘Voice
Operated Fader” described in your
December 1973 issue of PRACTICAL
ELECTRONICS. The fader worked quite
well apart from one disadvantage.
This was that when the unit operated,
the signal from the deck was attenu-
ated too much causing an unaccept-
able interruption in the music.

What was needed was some form
of control over the level to which the
music was attenuated. My first
attempt at providing this is shown in
Fig. 1. Although this enabled the
final voltage level to which C5
charged and thus the level of attenua-
tion, to be set, the rate of attenuation
was markedly reduced. This was
due to the operating point being at the
top of the charging curve to C5.

After some thought the circuit
shown in Fig. 2 was evolved. This
operates as follows: Suppose VR2 is
set so that its slider is at 2V and TR4
is turned on. TR4 collector will be
at 0-8V and diode D1 reversed biased.
Hence, IC1 pin 2 will also be at

approximately 0-8V. When TR4
turns off, capacitor C5 charges
through R7. When the voltage

across C5 reaches 0-6V greater than
VR2 slider, D1 begins to conduct.
Further increase of the voltage across
C5 has little effect on VR2 slider
voltage due to its relatively lower
impedance than R7 and R10 and
therefore IC1 pin 2 remains, sub-
stantially at 2-6V.

The circuit effectively clamps the
rising voltage on IC1 pin 2 (attenua-
tion control input) at any level 0-6V
higher than that set by VR2 slider
without effecting the rate of rise and
hence the rate of attenuation.

We regret that we cannot answer any

Because of the increase in current
due to R11 and VR2, R9 will need
to be re-calculated to maintain the 9V
supply rail.

J. H. Taylor,
Sunderland, Tyne & Wear.

S0 what!

Sir,—As a relative newcomer to P.E.,
I am amazed at some of the comments
given with regard to electronically
produced or synthesised music. [
agree that some of the results are
fairly hideous but I feel that some
people allow their musical apprecia-
tion and technical ability to run away
with common reasoning.

1 speak as a fairly experienced D.J.,
also as a fairly experienced electrician
dealing with radio/radar and so on in
the aircraft industry. So what, if a
machine is capable of producmg over
n thousand combinations of notes,
etc. and only 100 of them are being
used? So what, if a group chooses
to use a simple appllcatlon of £10,000
worth of electronic noise producmg
equipment? Surely, the general pub-
lic have a say in the music that gets
thtown at them. If they like a
particular sound the record sales will
reflect this; if it’s not liked then it’s
tough luck on all concerned.

I suggest that if some of your
readers are not satisfied with elec-
tronic music as it is now, they should
make their own recordings, but I, as
a D.J. do not relish the thought of
playing ‘“Handels Second Logical
Computation” performed on an
OC21! Nosir, the proof of music is
in its adaptatlon not its rigid appli-

cation.
M. D. Wells,
Hayling Island.

RS SEE TEXT

Fig. 1
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“ Borus-calculatii ”

Sir,—With reference to the article
Mild & Birter—"The Pocket Cal-
culator Bore” by A.P.S. in your May
issue, may I shine a ray of hope by
offering a partial solution to the
problem.

Recent research in the north-west
shows that there exists a mutation of
Borus-calculatii-simplex known as
Borus-calculatii-simplex-erroneous, a
particularly virulent strain of which
appears to originate from the Ox-
bridge area. As far as can be
ascertained, the mutation arose—
through no fault of the Fish Fryer’s
Association—from the consumption
of questionable chips.

The strain can be readily discerned.
On being approached the challenge
“0—3-5=K8+4"” is given. If the
reply “—2-285714” is obtained, then
the menace is of the normal strain.
If however, the reply is “0.6530612”
then the mutant strain has been
identified and isolated.

Now for the annihilation of the
pest. Leaving the constant of —3-5
still set, ask the menace to perform
80+, 9+ and 90+ and closely
observe his face. There should be
some reddening accompanied by
bulging of the eyes and general
emission of steam. It is of the
essence to move quickly at this stage
before the blood pressure has a
chance to subside.

The next step is to present the
sequence “0—3 =K36998784" which
will give *“26972112” instead of
*—8990704. Tension will be
mounting at this point so step back
two paces and ask that 10~!2 should
be added to, or subtracted from,
10+, This final operation will
almost certainly cause the simul-
taneous bursting of several major
blood vessels, which, according to my
calculator, should leave the world one
(or is it minus six) Borus-calculatii-
simplex-erroneous fewer.

R. Lane,
Glossop, Derbyshire.

Moving speech

Sir,—In your article ‘‘Loudspeaker
Breakthrough™, published in the May
edition, the author comments that
C. W. Rice and E. W. Kellogg in-
vented what is now known as the
“‘moving-coil” -or dynamic speaker
*“almost forty years ago’

It was in fact ten years earlier—
nearly Half A Century ago—in the
mid-twenties (not the thirties), when
the R.K. was offered to the public.

The original production models
were all energised from a low-voltage
source (a car accumulator!), and in a
1929 wireless catalogue now in our
archives, they are advertised side by
side with balanced-armature cone
units, and even horn-speakers!

Douglas Byrne, G3KPO,
The Wireless Museum,
Shanklin, I.o.W.
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Sixth Sense, or
Nonsense

Sir—Experiments with plants were
reported by Mr Patrovsky (Readout,
January 1975), in which he was able
to speed germination and growth
rate using either a magnetic field,
hand movements of water acted
upon by a magnetic field. He felt
that the mechanism concerned was
“polarisation” of water.

There have been many experi-
ments of this nature around the
world and some have yielded inex-
plicable results, A non-technical
account of the whole subject can
be found in “The Secret Life of

Plants” by Peter Tomkins and
Christopher Bird; a fascinating
book.

One such experiment involved

irradiating vermiculite using some
kind of electronic apparatus. The
vermiculite, which is an entirely in-
active substance, was mixed with the
earth in which plants were grown,
and resulted in some 186 per cent
increase in weight of those with
irradiated vermiculite over the rest.
The whole system was handed over
to a commercial firm which tried it

out and achieved no increased
weight in their plants whatever.
Later the original experimenters
themselves (the De La Warrs)

repeated the firm’s trials at their
nurseries and again showed in-
creased growth. Finally, they sup-
plied interested nurserymen with
two lots of vermiculite. One was
irradiated, and so labelled, and the
other not. Again, increased growth
was found in the plants grown with
the irradiated vermiculite. The
interesting part of this last experi-
ment was that the De La Warrs in
fact did nothing at all to either lot
of vermiculite.

If Mr Patrovsky were to repeat
his experiments by getting some
other person to do them, and sup-
plied him with two lots of water,
one “polarised” and the other plain,
and so labelled, the same increase in
growth would most probably be
observed even if nothing at all had
been done to either supply of
water,

The mechanism of this form of
communication with plants is en-
tirely unknown and it does the
advancement of knowledge in this
sphere a disservice by trying to tie
it to magnetism, polarisation, radia-
tion or any other well established
physical process. Anyone doing so
will be assumed by scientists to be
either a charlatan or a fool.

That plants take heed of some as
yet inexplicable message delivered
to them can also be shown by a
change in electrical resistance
between two points, say, on a leaf,
and lie detectors have been used to
show it. This involves passing a
current through the leaf and is
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therefore suspect. Similar results
have been obtained, however, using
an electrocardiograph, which is a
recording millivoltmeter .capable of
showing changes of a millivolt or
two. Mr Baily reported the same
kind of result in “ESP” (April 1974)
using a voltage controlled oscilla-
tor as an indicator.

When life first started on this
planet there must have been a time
when there was a little chunk of
something different from every
other little chunk because it was
living. It absorbed energy and
nourishment from its surroundings
and became larger. A time came
when its bulk, and therefore the
ratio between mass and surface area,
became too large, so it divided into
two smaller chunks, to be able to
absorb essential nourishment more
easily. The two may well have re-
mained in contact. The process
must have repeated itself countless
times with the formation later of
separate chunks of living matter. It
was obviously advantageous for
each chunk to maintain some kind
of communication with its neigh-
bours, and it 1is reasonable to
assume that such communication
existed, and that every chunk of
life in a group communicated with
every other chunk. As the number
of living organisms increased and
different types started to appear,
such universal communication

would have become impossibly
complex and no longer advan-
tageous. So presumably links be-

tween separate organisms grew less
generalised. Links between parts of
the same organism became highly
specialised and ultimately in ani-
mals, as distinct from vegetables,
formed the nervous system.

If human imagination can accept
the possibility of a perhaps for-
tuitous grouping of atoms into
molecules of some primitive form
of protein from which we all have
developed, it should not stretch that
imagination beyond its limit to
accept as possible that the remnants
of this primitive form of communi-
cation exist still between humans
and plants, and that it can be
demonstrated by those with green
fingers and possibly by all of us to
some extent. If between humans
and plants, then it would seem
even more likely that it still exists
between human and  human.
Telephathists and ju-ju witch doc-
tors at least, would agree.

Mr Baily (ESP, June 1974) has
described experiments where efforts
have been made by thought alone
to influence an electronic device pro-
ducing random readings. If the
communication system, whatever its
mechanism, depends upon there
being living tissue at both the send-
ing and receiving ends, then such
experiments are doomed to failure.
This may not be so, in which case
there is presumably another system
or sense and the astonishing feats

of Uri Geller suggest that living tis-
sue can have some kind of influence
on inanimate material.

Any experiment to try to probe
this almost entirely unexplained
region should be as simple as pos-
sible. In Mr Russell’s “Probability
Anomaly Detector” (PE, Feb. 1975),
supposing someone is found who
can influence it, and that physical
effects like hand capacity, static
charge and so on can be eliminated,
as well of course as chicanery, then
one would still not be able to tell
which part of it was being
influenced.

A simpler system is needed. Such
a system exists in the form of cry-
stal growth, which some of us wll
remember from early chemistry
days. A crystal of copper sulphate
suspended by a strand of glass
fibre in a saturated copper sulphate
solution gradually grows larger as
the water evaporates. It would be
a simple matter to set up two equal
crystals under identical conditions
and try by will alone to infiuence
the growth of one of them. Noth-
ing could be more inanimate than
copper sulphate. Perhaps something
involved in animal metabolism
would be more likely to be in-
fluenced. Glucose, urea or even
common salt are possibilities.

This will not appeal to those who
feel that electronics ought to be
somehow involved, It may not per-
haps be generally known that a
neon lamp supplied with a voltage
on the verge of its striking voltage
can be triggered on by light, X-
rays, cosmic rays and, who knows,
Uri Geller and some of you, the
readers—always assuming you have
read this far. A possible device
consists of a battery of about 180
volts with a 50 kilohm poten-
tiometer across it. The voltage
between the slider and one end is
applied via a 025-0-5 megohm
resistor to a 01 mf capacitor. The
neon lamp, an Osram Osglim, is
connected across the capacitor via
a pair of headphones. The neon
lamp is enclosed in a tin to avoid
the effects of light and the poten-
tiometer adjusted so that a few
clicks are heard per minute in the
headphones. These clicks are due
to natural radiation. :

A simple experiment might con-
sist of setting the device to give an
occasional click and at the start to
press simultaneously a typewriter
key and the start button of a stop-
watch. At each click a letter would
be typed and when the bell rang
at the end of the line the watch
would be stopped. If by willing
the count rate to increase and
decrease line by line alternately, a
significant difference in time for
alternate lines typed could be
shown—then such a result would be
utterly inexplicable but a basis for
further experiment.

R. Parfitt,

Croydon.
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NEW! SPACE AGE KITS

THE WORLD'’S
¢S FIRST LED DIGITAL
1)) WRIST WATCH KIT

SINGLE I1.C. WATCH PROVIDES HOURS/MINUTES/
SECONDS/DATE ON DEMAND—SAVES BATTERY POWER
Compiete kit

ONLY £36 <50 1ess bana

+£1-25 Airmail postage, insurance. etc.
THE LOWEST PRICE ANYWHERE

LOOK AT THESE AMAZING
FEATURES!
Easy 3 button operation.
Easy to read LED disptay with anti-glare
filter.
Displays hours. minutes, seconds and date on
demand.
Crystal controlled accuracy. adjustable to
2 seconds or better per month.
Incorporates the latest in
technology.
Quality nickei-silver case included.
Detailed pictorial instructions supphed with
every kit.
All parts included. except band.
Batteries included at no extra cost.
Batteries last up to one full year.
This kit not recommended for beginners .
NOW YOU CAN BUY THE SPACE AGE WATCH OF TOMORROW-—TODAY' You don t
have to pay £150 for this amazing technological miracle. Order yours direct from the
exporter and SAVE up to £112. NO MOVING PARTS- NOTHING TO WEAR OUT!
Batteries last up to one full year and are widely availabie. SILENT OPERATION!
BRIGHT LED DISPLAY visible in any light. Readout is on an on-demand basis. conserves
battery power. SPECIAL INTRODUCTORY OFFER—ORDER YOURS NOW AND SAVE.
Only £36-50 complete kit, less band, +£1-25 Airmail postage and insurance. ALL
OTHER COUNTRIES U.S. $30 00 postage and insurance paid.

E‘“ \\*\G

solid state

A% A X A A AN

Send payment with order (U.5. FUNDS only) BANK DRAFT or INTER-
NATIONAL MONEY ORDER (include receipt with order). Shipment made
via first class airmail parcel within five days after receipt of order.
Sorry no C.0.D.

DIRECT FROM THE U.S.

W LOW COST DIGITAL
ne MULTIMETER KIT

with features found only on more expensive types
NEW BRIGHT YELLOW 0-27in HIGH LED DISPLAY

EASY TO READ
BATTERY OPERATED - AUTO POLARITY - AUTO ZERO

FEATURES
D.C. VOLTS * Automatic polenty. atomatic
1mV to 600V swrang
* Messures s c dc volts sc
g ¢ gurrent resisiance
A.C- VOLTS - :v.;::;\g. ndicated by blinking
* Easy 1o resd 0 27in high
1mV to 300V L e O
* Anti-glare u..gn.cy titer
* High-impact CYCOLAC # cose
OHMS * High-Z Input assures greater
sccuracy
10 to 6MN * Baltery operated, Ni-Csd or
regular (4 « panlight size)
- 'Smlll nize (5 1250 L - 3 3760
CURRENT W > 1 85in H) hght weight
- 10 assemble kif
1uA to 2A d.c.

d instructions

1uA to 300mA a.c. ONLY £44 .75 e

Complete kit less batteries and test teads +£1 25 P & P and insurance

TECHNICAL SPECIFICATIONS

D C VOLTS 1mv-800 volts in three ranges Accur.cy better than 0 1% on 3-and 30-volt ranges 1% an 300- snd

800-volt ranges tnput resitance 10M: ges
AC VOLTS 1mv-300 volta i three & e scaie voliags betwesn 40 and 100Hz 0-2 4V
between 10kHz and 50kHz Accuracy within himits 18 1% Input (mp 10M(
O C CURRENT 1uA 10 2A in three ranges Accurecy 1% on sil ranges
A C CURRENT 1uA 10 300mA in three ranges Aecwley ana frequency same as for 8 ¢ voits
RESISTANCE 10 to 6MN i three ranges Accuracy 0 1

OROER YOURS NOW' SPECIAL INTROOUCTORY OFFER FOR A LIMITEO TIME ONLY" Only E44 78 + [1 25
Atrmail postege and (nsurance (batteres and tesi leads not included in kit
ALL OTHER COUNTRIES U S $109 50 post pad

The above prices do not include taxes leviable by a purchaser’s country of residence
For your safety send all remittance via registered mail

TRADE ENQUIRIES WELCOMED - ALL COUNTRIES
Distributed for export exclusively by:

EURAY TRADING, INC.

5531 Dyer Street, Dallas, TEXAS 75206, U.S.A.
Phone: 369 7309. Area Code (214)

New calculator 1G:/lower prices from Thuriby

Increasing demand for the XE series
high performance calculator chips
has resulted in increases in scale
allowing us to offer even better
value for money.

Thurlby Electronics offer you
the opportunity to build yourself
an advanced electronic calculator at
amazingly low cost using one of the
XE series MOS single chip
calculator I.C's.

Every IC is brand new, tested
and guaranteed. It comes complete
with full data, circuit diagrams and
wiring details covering the use of
different types of displays,
describing how to construct both
very simple and more elaborate
keyboards, and explaining the
operation of the calculator — both
in normal calculations and in more
complex operations.

Full money back refund.

Cash with order.

Postage and packing 25p per order.
Please add 8% VAT to total order value.
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XE303 Ca|CU|atOI' |C New XE303 series with memory and %

® 5 functions, + — x + with automatic constant facility on all 4 plus live % key.
® Full performance memory, store-recall-exchange, or automatic accumulati
o Full 8 digits with floating decimal point and algebraic logic
® Built-in clock generator, single power supply.

® Direct segment drive, suppression of non-significant zeros.

XE202 Ca|CU|ator lC XE202 series 4 function and constant

o Full 8 digits with floating decimal point and algebraic logic
® Powerful keyed constant facility on all 4 functions

® Enormous exponent range: 1072° to 10*™ W %
® Single strobe line facilitates very simple keyboard construction

@ Direct segment drive, suppression of non-significant zeros

Display driving interface chips

TK9 9 digit driver IC suitable for use with XE303 series.
7105 8 digit driver IC suitable for use with XE202 series.

Special magnified LED displays

9 digit suitable for use with XE303 series. £3-75 + VAT
8 digit suitable for use with XE202 series. £3-25 + VAT

95p + VAT
75p + VAT

Ec-casoea

l To Thurlby Electronics
Church Farm House
Church End, Over
Cambs. CB4 5SNH

Please supply

for which I enclose cash/cheque/PO for £ including VAT & postage

Name
Address

| I
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ALL OUR PRICES INCLUDE V.A.T.

BSR HiI-FI AUTOCHANGER
STEREO & MONO

Plays 127, 10" or 7" records.
Anto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250V.
Size 13: x 1lllin.

Above motor board 3in. Below motor board 2}in. -
with STEREO and MONO XTAL £ '25 Post 45p.

PORTABLE PLAYER CABINET

Modern design. Rexine covered. Large fromt grille.
Lift-up Lid. Chrome fittings. Approx. size 17in x 15in X %in.

Few only in red and black rexine.
Motor board cat for Garrard deck £5 25 LBED

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with
separate pick-up arm fitted )

LP/78 turnover mono
compatible cartridge. £4'95 Post 25p

(o)

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop. Compatible cartridge. Baseplate.
Size 11in x 8}in. Turntable. Size 7in diameter. A/C mains.

motor hasa winding 14 volt to power &
small amplifier. Three speeds. Plays all records.

£6'95 &
SOLID MAHOGANY PLINTH £ox 75,

With P.V.C. Cover, Cut out for most £7 5 0
3

B.S.R. or Garrard decks.

8ize 12 x 143 x 7lin.

Two full size loudspeakers 133 x 10 x ann Player unit
¢clips to loudspeakers making it extremely compact,
overall size only 137 x 10 x 81in., 3 watts per channel, plays
all records 33 r.p.m., 45 r.p.m. Separate volume and tone
controls,
240V AC
Mains.

Bargain Price

Attractive
Teak finish £29
Weight 18 1b. 85p Carriage

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0 TO 60 MINUTES

Single pole two-way Surface mounting
with fixing screws. Will replace existing

wall switch to give light for return home,
garage, antomatic anti-burglar hghu, etc.

Variable knob.

R.C.S. STEREO FM TUNER
BRITISH MADE

This completely cased mains powered Hi-Fi £3o
Tnner with brushed alumininm facis is British
made using the latest circaitry. N Post 45p.

R,C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guilar, etc. Can be used with
Battery 9-12V.or H.T. line 200-300V d.c. operation. Size:
12 x1} x } in. Response 25 ¢/s to 25 ke/s, 26 B gain.
For use with valve or transistor equipment. 0 Post
Full instroctions supplied. Details 8.A.E. £] 4 10p
R.C.S. POWER PACK KIT

12 VOLT, 750mA. Complete with printed £3.25 Post

circuit board and assembly instractions. 385p
12 VOLT 300mA KIT, £3 8 VOLT 1 AMP KIT, £3°25,
NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V 14p | 250/25V l4p, 50+ 50/300V 50p
4/350V 14p 600/25V 20p 324 32/350V 35p
8/350V 00/275V 65p ' 32 +32/450V 60p

22p
16/350V 30p 150+200/275V 70p 350+ 50/325V 55p
32/500V  50p | 84-8/450V 22»‘ 16 4+164-16/275V 45p

5/25 10p | 8 +16/450V 25p 82 +82+ 32/360V 85p
50/50V 10p | 18 +16/450V 40p | 900/35/ 95p
100/25V lOp 82432/350V  40p! 4 00/63 V 95p

LOW VOLTAGE ELECTROLYTICS.
1536‘ 5, 8, 18, 25, 30, 50 100 200mP 15V 10p.

TWIN GANG. “0-0" 208pF+ 176pF, £1. 20p.
Slow motion drive 365pF + 365pF with 25pF +25pF, 50p;
Twin 500pF 75p. Twin 410pF 50p. Twin 120pF 50p.

SHORT WAVE SINGLE. 26pF, 45p; 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 80p.
RESISTORS. W, {W, 1W, 20% 1p; 2W,10p. 100 to 10M.
HIGH STABILITY. ;W 2°, 10 ohms to 6 meg.. 10p.
Ditto 5°,. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 obms to 100K 10p each,
TAPE OSCILLATOR COIL Valve type 35p.
FERRITE ROD 8 X {in 20p; 6 X {in 20p; 3 X {in 20p.

MAINS TRANSFORMERS AL% Fost

250.0-250 BOmA. 8'3V 2am

mp 85p, 3 £1.4
GENERAL PUR.POSE LOW VOLTAGE. 'l'lpned outputs
at 2amp. 3,4,5, 6,8, 9, 10, 12, 15, 18, 24 and 30V 24.60
1 amp, 8, 8,10, 12 8 20, 24, 30, 36, 40, 48, 60 24-60
2amp, 8,8, 1 4 8, 4
5amp.8.8, 10, 12, , 24, 3
10, 30, 40V 2 amp, £2.50; 20V 3a

5,8,13V, 8
amp. 21.50; €-0-8V 500mA 80p; 9V 1 amp, 85p; 912V

300mA 75p: 12V 500mA 85p; 12V 750mA

40V 3amp. !2'75 £22-0-22V 4 amp, 23'45; lGV amp. 95p.
16V 2 amp. £2; 5V, 8V, 10V, 16V L amp. £1-

AUTO TRANSFORMERS, 115V to 230V or BSOV to 115V
150W £4-60; 500W £8.70; 750W £17-50: 1000W £21.
CHARGER TRANSFORMERS. 200/250V, 4 amp £4.00.
BATTERY CHARGERS. Ready built with leads and clips,
4 amp £4; 5 amp. £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12V ountputs. 1} amp 40p; 2 amp 55p: 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V 3 amps 720
wntu Inlnlmd terminals. Vnnuh impregnated. l‘ully

Turn on or off at full or tings. Fully
insulated. Makers’ last list price £4.50, Brand new and fully

guaranteed. QUR PRICE £2 50 Post 35p

BLANK ALUMINIUM CHASSIS.

1B s.w.g. 2%in sides
6 x

4in 45p; 8 x 8in 53p; 10 x 7in 65p; 12 x 8in 85p;
x 9in 90p; 16 x 6in 90p; 12 x 3in 50p: 16 x 10in £1.
ALUMI](IUH 'PANELS 18 s.w.g. 8 x 4in 12p: 8x 8 in 19p;:

14 x 8in 20p: 10 x 7in 24p; 12 x 5in 25p: 12 x 8in 34p; -

18 X 6in 34p; 14 x 9in 40p: 12 x 12in 47p; 16 x 10iu 80p.
1} inch DIAMETER WAVECHANGE SWITCHES, 45p ea.
2 1. 2-way, or 2 p. 6-way, or 3 p. d-wly

1 p.1. 2-way, or 4 p. 2-way, or 4 p. 3-w

TOGGLE SWITCHES. sp. 20p; dp. 25p; dp dt, 30p.

d in steel case with Bxi £ | 3 50 nrr.
Famous make (Value £19) OUR. PBICE
Can be used as 800 watt auto transformers 240-110v

E.M.L. 13} x 8in.
SPEAKER SALE !

With tweeter £5 . 25

and crossover. 10
wait. State 8 or 8 or
15 ohm. As illustrated. Post 35p
With flared tweeter cone and ceramic
magnet, 10 watt.
Basa res. 45-80 ¢

Post 25p

Flux 10,000 ga
13 % 8in Bass unit 20 watirubber oone surround £6-60

State 3 or 8 or 15 ohm.

LOUDSPEAKER FRONT GRILLES

Teakwood strips mounted on cloth backing, easily glued on

to baffie to modernise cabinets.
Sise 18} in x 10iin, 75p Or size 10}in x 7{in. 45p

E.M.L. 64in. HI-FI WOOFER 7

8 ohm. 10W. Large ceramic magnet.
Special Rubber cone surround.
Frequency response £4'60
30-12,000 c/s,  Ideal P.A.
Hi-Fi y , otc.

ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c/s to 18,000 c/s. Size 3§ X
8}x2|n deep. Rating 10W, 3 ohm.

Crossover £1-85 £2-20 rost 305

GOODMANS
8in. WOOFER

8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
cps. F

response 30-8,000
Ideal bass unit for

cps.
Hi-Fi system. £4.35
SPECIAL OFFER LOUDSPEAKERS

3 ohm, 2{in' 2}in; 34in; 5in; 7 x 4in; 8 x 5in,
8 ohm, 2}in; 21in; 5in X 3in; 3in; 4m 5in; 8 x 4in.
15 ohm, 3}in; 5in; '8 x 4in; 5 % 8m 7% Ain. 8 x Bin,
gg oll)lm. {in ls5 X 3in; 6|n. 8 x lin 7 X 4in.

obm,
80 ohm, 24in; £iin. 120 ohm in. £125 eacu

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in
diameter 4W £2.50, 10 in diameter 5W £2:95; Post 26p
12in diameter, 6W, £3-50; 3 or 8 or 15 ohm models.

SPEAKER COVERING MATERIALS. Samples Large 8.A.E
Horn Tweeters 2-16Kc/s. 8W 8 obm or 15 ohm £2-50
De Luxe Horn Tweeters 2-18Kc/s, 15W, 15 obm 24-50
TWO-WAY 38,000 ¢.p.s. CROSSOVERS 3, 8 or 15 ohm 21-85

CASSETTE MACHINE MOTOR. & Voli.

Will replace many types £1-25,

R.C.S. 3 WAY CROSSOVER

Complete with 12 it, twin lead fitted with din speaker plug.
Ready assembled with leads for speakers, bass, mid and
tweeter. Crossover Irequencies—8$50 cps and £2.25
3,000 cps.

VALVE OUTPUT TRANSFORMER 50p.

MIKE TRANSFORMER MU metal 100-1 £1-25,
PUSH-PULL VALVE QUTPUT TRANSFORMERS.
50watt............ £14.00 100 watt ........ £20-00

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 200 hours continuous on 8P2
battery, folly adjustable swing and speed. Ideél displays,

ltrobe.ek:mmo or for sp gg;'
R.C.S. RECORD PLAYER AMPLIFIER

£ stage triode pentode nlve. 3 watts outpnt. Volnme onjoft
and tone d circuit Post

VOLUME CONTROLS

Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L/8 20p. D.P. 35p. ,
STEREOC L/S 55p. D.P. 75p.
Edge 5K. 8.P.Transistor 25p.

800nm Coax 5p yd.

BRITISH AERIALITE
AERAXIAL-AIR S8PACED
40 yd £2.00; 60 yd £3-00.
FRINGE LOW LOSS'O per
1deal 825 and colour,” ~'p yd

Wire Wound controls 1]in diam. 3 Watts. 10 ohms to 100K
British Made with long lpmdlel }in dia. 85p each.
DUAL CONCENTRIC POT 500K LOG AND SOOK LIN D.P.

switch. Inper spindle 3}in; onter spindle 2}in 75p.

A.C. mains complete nnd tested. 86p
Complets with speaker.

COAXJAL PLUG 10p. PANEL SOCKETS 10p. LINE 18
OUTLET BOXES, SURFACE MOUNTING 50p.

BALANCED TWIN RIBBON FEEDER 300 obms, 7p yd.
JACK SOCKET §td. open-circuit 20p. closed circuit 30p;
Chrome Lead Socket 45p. Phono Plugs 7p. Phono Bocket 7p
JACK PLUGS Std. Chrome 30p; 3-5mm cmome 20p DIN
SOCKETS Chassis 3-pin 10p; 5-1)1 10p DIN SOCKETS
Lead 3-pin 25p; 5-pin 25p. DIN PLUGS 3-pin 25p; 5-pin 25p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc/s British made. 2 Transistors ready aligned
- requires 10-7 Mc/a LF. Complete with tuning gang.
Connections snpplied bat some technical experience

essential. Our pr|ce £3 ‘95 Post 20p

SOITABLE I.F. STRIP £4.95. DECODER £4'85

5%

ALL PRICES INCLUDE \/AT @ 30p MINIMUM POST AND PACKING @ CALLERS WELCOME @

RADIO COMPONENT

Illustrated Brochure, Radio Books & Component Lists 10p

Written guarantee.

Practical Electronics

July 1975



T

ALL OUR PRICES INCLUDE V.A.T.

WOOFER AND
= TWEETER KIT
THE PAIR, Post 45p.

E.M.
£6 75 (Avdl:bl;‘.”:epl:,.::gr

Comprising s ﬂne enmple of a Wooler
10§ x 6lin with a massive Ceramic
13,000 lines.
Alumininm Cone centre to improve
middle and top response. Also the E.M.1.
Twester 3iin square has a special
lklmuuht paper cone and magnet flux
10,000 lines. Crossover condenser and
Tall instructions supplied,

Impedance Standard 8 ohms
Maximum power 12 watts

Uselul Response 35 to 18,000 cps

Bass Resonance 45 ¢ g £ | 4
SUITABLE ENCLOSURE 20 x 18 x 12in.
MODERN DESIGN. TEAK WOOD FINISH. Post 75p

ANOTHER R.C.S. BARGAIN !

ELAC 9 x 5in. HI-FI SPEAKER TYPE 59RM
This famous unit now avaiiable, 10 watts, 8 ohm,

Price £3°45 53 P°"

BAKER MA]OR 127 £11-50

0 3014500 cfs, 12in. double
s cone, wooler and tweeter cone
together with a KEE
magnet
hlnn( a ﬂnx density of
4,000 gauss and & total flux
o! 145,000 Maxwells. Bass
resonance 40 cfs Rated 20
watts. E: 3 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 c¢/a
with tweeter, crossover, baffle

and instructions. £ ] 4.50

Please state 3 or 8 or 15 ohms,

BAKER SPEAKERS
«“BIG SOUND”

Robustly constructed to stand up to
long periods of electronic power,
As used by leading groups.

8" 0or 10"x 6" ELAC
HI-FI SPEAKER

Dual cone plasticised roil sur-
round. Large ceramic magnet.

50-16,000 cps. Bass resonance
2(6) c\:tl. 8 obm impedance.
watts. o
10in round £5. 4-35

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts

MODEL “A”. £0 x 13 x 12in
For 12 in, dia. or £ | 4 Post
10in speaker. 75p
:’Oligl. s‘;l". 16 x 10 X 7in

r 18 x 8in, or Post
8 in. speaker £7.60 45p
MODEL “4C”. 80 x 20 x 12in,

Reflex cabinet will accept 1-12in.
bass unit, 1-5in. mid range, 2-8in.
tweeter, Teak finish. G@rooved

{ront £2 ] .50 Carr.

LOUDSPEAKER CAl BIHE'I'
WADDING 18in wide, 20p ft.

GOODMANS CONE TWEETER
3tin. diam. 18,000 C.P.8. 25 WATTS 80 £3-60

BARGAIN 4 CHANNEL
TRANBISTOR MONO
MIXER, Add musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
:on::?hl‘i&to single ontput,

AL 3 0
operated, ’ ‘5 20
STEREO VERSION OF ABOVE 26.85,
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and

£4-50

bass controls. 18 volt battery operated. Mains Supply £3-45.

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Buitable for cassettes, and all sizes of
tape reels. A.C. mains 200/250V,

Post

Leaflet 8.A.E, £4 35 hoe

THin HEATING ELEMENTS

omxnm 1001 USES for every type ol heating and
drying applications in the home, garage, greenhouss
factory (available i in manufacturing quantities)  Approx
sige 107 x 8} x 4 in. Opersting volhge 200/2507 |c
250 watts lpprox Printed eucnt

Useful response 80-13,000 cps.
Bass R 55 cps.
GROUP <25”
12in 25 watt £9. 5 0
3, 8 or 15 ohms. P
GROUP 35"
125182‘“"35 £| | .50
8, 8 or 15 ohma.
Post 40p

GROUP 50"
pergy  £22

Post 50p
GROUP «50/12”

£16

12in 50 watt professional model.
8 ohms or 15 ohms

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised,
Idea! tor Groups, Disco and P.A.
4 inputs speech and music. 4 way
mixing. Output 8/15 ohm a.c, Mains,
Separate treble and bass controls,

Carr,
£1.00
Guaranteed. Details 8.A.E.

DE-LUXE MODEL IN WOOD CABINET. BLACK. £69.

NEW MODEL MAJOR 50 WATT

4 inpuls, 2 way mixing, 24095, Carr, £1. Ideal disco amp,

QUALITY LOUDSPEAKER
ENCLOSURE

Teak veneered 3in thlek wood cabinet,
Size 18}in x 18lin x 8iin. Weight

1b. This cabinet features a wide
mesh Silver Grill covering a separate
compartment for mounting Tweeters
or Mid-Range Horn. The fully sealed
bass compartment is cut out for i
8iin Wooler. £8'50. Carr, 85p. Rosewood Version £8°50.
Carr. 85p. Baffle could be cut for larger speaker.

SPECIAL OFFER 95p. Post 25p.
100 Ohm 20 watt Rheostat 21in dia. Ceramic Former,
Screw Terminals }in, dia. spindle,

R.C.S. STEREO DECODER

British made, Ready aligned and ¢emd Complete £4.95
with instructions. 8ige 3in x 2in

BAKER HI-FI SPEAKERS

HIGH QUALITY —BRITISH MADE

REGENT
12in. 15 watts

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to improve any Radio,
Amplifier, Hi-Fi or Television
receiver,

Bass Resonance 45cps
Flux Density 12,000 gauss
Uselul response 45-13,000cps
8 or 8 or 15 obm models.

Post

£9-50
DE-LUXE Mk Il

12in. I5 watts ]

Especially designed to provide
full range reprodnction at an
economical cost. Suitable for
use with any high fidelity
system, Built-in concentric
tweeter cone,

Bass Resonance 30cps
Flux Density 14,000 gauss
Uselul response 25—18 000cps
8 or 15 ohms models.

£12-50 z

SUPERB
12in. 20 watts

A high quality loudspesker,
its remarkable low cone
resonance  ensures  clear
reproduction of the deepest
bass, Filted with a special
copper drive and concentric
tweeter cone resulting in Inll
range  reproduclion  with
remarkable efficiency in the
upper rexhter
Bass Resona, 25¢cps
Flux Demity 16,500 ganss
Useful response  20-17,000cps
8 or 15 ohms models.

N7

AUDITORIUM
12in. 25 watts

A full range reproducer for
h power, Electric Guitars,
public address, multi-speaker
systems,  eleciric  organs,
Ideal for Hi-Fi and Disco-
theques.
Bass Resonance 36cps
Plux Density 15,000 gauss
Useful response  25-16,000cps
8 or 15 ohms models,

£16 x

AUDITORIUM
I5in 35 watts

A high wnmge loudspeaker
of 1 qualit;

fitted with xible
providing sate Black heat. Bntuh-mnde tor use in photo-
copiers and print drymg equipment,
Ideal for home h and i b
for Heating Pads, Food anen. Convector Hel , ete.
Must be clamped between two sheets of metal or asbestos,
ete., to make efficient clotnes dryers, towel rails—ideal tor
airing cupboards. Ideal for anti-frost device for the garage
—preventing Irozen radiators or acting as 0il sump heater.
Use in greenhouse for seed raizing and plant protection.
Invaluable sid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

ONLY 40p EACH (FOUR FOR £1-50)

ALL POST PAID —Discounts for quantity.

WEYRAD COILS

PS0/2¢C  40p RAZW 85p
P50/1AC  60p OPT1 65p
P50/3CC  40p LFDT4 85p

PCAl 85p Twin gang £1.20

y with &
level response (o above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic_instraments snd the
home Hi-Fi.

@' DELUXE 4 POLE MOTOR
o 1,400 r.p.m. reversible 42 Watt,

apindle 1iin x 7/32in, size 8iinx £2 60
3in, Asillustrated. 240V a.c. mains.  Post 25p
E.M.I. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2-pole £ | .25
70mA., Bize 2% x 2} x 2iin,
Post 25p

Bags Resonance 35¢ps
Flux Density 15,000 gauss
Usetul 20-14,000cps

8 or 15 ohms models.

£22

Hi-Fi Enclosure Msnnal eonuining plans,
crossover data and cubic tables. 88p.

designs,

CUSTOMERS FREE CAR PARK

{Export: Remit cash and extra postage.)
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CJL PRICES INCLUDE P&P AND V.A.T.

BIB HI-FI ACCESSORIES

OCASSETTE TAPE RECORDER CARE KIT . . £1.95
OCASSETTE SPLICING AND EDITING KIT . £1.50
OHI-FI STEREO TEST CASSETTE . . . . £2.10
03" TAPE EDITING KIT . . ¢l % €1.35
GROOV-KLEEN RECORD CLEANER . . . £1.85

COMPONENT PACKS
OCAPACITORS-Electrolytic-Tubular Submin-Mixed £0.50

p
\
QCAPACITORS-P.C.B. Polyester-Mixed Preferred £0.50 y
ORESISTORS-Carbon Film-Mixed Preferred . . £0.50
OPOTENTIOMETERS -Midget Carbon Track-Mixed £0.50
DEARPHONE , stethoscope style,8 ohm dynamic . £1.00
{JHAND DRILL, (Leytool), compact precision drifli, “'
5/16"chuck . Gears totally enclosed.S/L bearings . £2.99 {)
. . INTEGRATED CIRCUITS
SPEAKER BARGAINS 8in x 5in, Dual 8 ohm,
P. & P. 40p per speaker. Tow: i Dusicone OAUDIO POWER AMPLIFIER (National) LM380  £1.00
FMI 13in X 8in 3 or 8 ohim ELAC 6}in 8 ohm Dual cone 2.25 OA.M.RADIO RECEIVER (RCA) CA3123E £1.40
Pi 220 ELAC 8in 8 ohm Dual cone 2-50
B0 et LA A8 ohm[Dual coned OF.M.STEREO DECODER (Motorola) ~ MC1210P £2.80
< ohm only 2.30 ADASTRA 10in, 8 or 15 ohm, 255 OTIMER (Signetics) NES55V  £0.78
With Tweeter and Crossover 10N ' : O VOLTAGE REGULATOR (Fairchild) UAT805 £1.70
. BAXKER GROUYT 25 12in, 8 or
. i 8 or 1 o:’un . 3.95 D oW .05 OVOLTAGE REGULATOR (Signetics) NE550A £0.80
5 Pel3s0RB NS 795 The following, P. & P. 15p per 0D .1.L.SOCKETS (Pk of 3) 8or 14 pin  £0.50

#lin, 8 ohm. 10W 2-60
Sin, 8 ohm, 10W 4-50
®in X 3in, C/Mag. 5W. 3. 8or

15 ohin

speaker

5in, 8 ohm, C/Mag. 0-85
24in. 8 ohm or 64 ohm 0:55

7m x 4in, 3 or 8 ohm 1-00

TWEETER AND CROSSOVER

Cone Tweeter 8 or 15 6hm, 10W 2-60
Uone Tweeter 8 obn, W 1.45
Horn Tweeter 8 ohm, Y0W 640

Dome Twceeter 8 chm, 30W 5-80

Crossovers CN23 (3 ohm), CN28
(8 obim), CN216 (16 ohm) 1.30
P.&P. 015

KIT FORM CABINETS, TEAK
VENEER. 1tinX |2ip X 6in with 8in.
Sin x Bin or 6%in and 3in
cutout 3-50
17in X 10in x 9in with 8in or

13in x 8in cutout 4-50

18in X 1lin X 9in with Bin X {in or
13in x 8in eutout for EM1 350 4-95
' & P.each 050

MICROPHONES

CM70 Planet stick metal,
switch crystal

IM160 Dynamic omni-dir. ball
metal

17 D130 30K /600 ohr, uni-gdir.
ball metal

UD147

TW209 575
CONDENSER MIKE 600 ohm,
uni-dir 9:35
Cass. Stick Mike with R
Control onfoff awitch (25
and 3 5mm J/Ply) 1-50
Cags. Stick Mike with R.
Control (Philipa type) 170
r.& P 030

SOLDERING IRONS
ANTEX CN240 15W
SK1 Kit (13 watt iron,

spare tc.) 3-40
X2 25W (low leakage) 210
&P 015

CARTRIDGES AND STYLIl

ACOS GPO1[28C or 35C Stereo
comp 1-10
I"i 31 or 95/1 Stereo crystal 1-50
411 or %/1 Hterco ceramic 1-85
(iP101 Crystal eomy 0-80
iP104 Stereo ceramie 1-95
BSR XOM or5X H Crystal comp. 1-85
RXHM er XU H Crystal comp. 2-00

3 M Stereo ceraniic 275

SONOTONESTAHCor9TAHC/G
liam. 2:00
3509 Stereo ceramie dnam
tGOLDRING G850
G800
G800
r&p.
1. Diamond Btyiii for ahove
(:800/G850
GRO0E
P. &P

BATTERY ELIMINATORS
240V input . 7°5 or 9 300mA  2-85

12V D.C.input. 6. 7-5, 9V out-
put, T amp
P. &P

TAPES Stnil. L®
50p 65p
85p 80p
80p 1-19p

PLASTIC LIBRARY CASES
Sin Reels 18p. 57in. 22p. 7in. 25p.
I'. & . 1-39p each. 4 or more Yot 3op

LOW NOISE CASSETTES

1-5 6-10
60 3I5p 33p
CHo 65p 43p
cleo 75p 52p

Cassette Head Cleaner
& V. 1-5 each

6-10 iot

11-20 post free

BIB ACCESSORIES

Pape liditing Kit. Ref. 23

Rtecording Tape 8plicer. Ref. 20 1-15
Cassette Tape. Editing, Ref. 24 1.50
Cassctte Salvage Kit, Ref. 20 0-35
Styius Balance. Ref. 324 1-20
Splrit Level. Ref. 46 0-85
Hi- 111 Stereo Test Cassette 220
tirvove-Kleen Record Cleaner 1-90

r&pP.oul

CALCULATORS
SINCLAIR Cambridge
SINCLAIR Cambridge

with memory

Seientific

WHARFEDALE SPEAKER
BARGAINS r&w
Linton 2 Kit (pr.) 18-85 1-560
Glendale 3 Kit (pr.) 33-50 2-00
BDovedale # Kit (pr.) 52-00 200
Denton 2 Speaker (pr.)
Linton 2 Speaker (pr.) o
Dovedale # Speaker (each) 42-00 £-50
Glendale 3 Bpeaker (pr.)  57-00 3-50
Kingsdale 3 8peaker (each) 59-95 4 oo

£17-85
£19-85

VAT AT THE CURRENT RATE MUST BE ADDED TO ALL ORDERS
Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED
Subiect to manulacturers’ increase and availsbility

Riversdale Electronics

Mail Order Department PE7

P.O.-Box 470.

598

Manchester M60 4BU

CKEYNECTOR  rapid connect to mains -single/multipte
leads.Built-in piano switches,neon & 13A fuse
[JLOCKFLEX RULE , {(Rabone Chesterman), 3m/10ft
precision pocket rule.Easy to read, 13mm/}" wide
steel tape. Blade length lockable-power return.

A superb rule . .

OMICROPHONE , I-ghtwmght dynam;c remote start
stop, 200 ohms, 100-10kHz ,6mV average output .
(OSIGNAL INJECTOR ,audio through video signals,

excellent for servicing amplifiers,radio & tv

CISOLDERING IRON ,25 WATT, (Antex), X25,240V,
Very low leakage , 1/8"long lifebit (Interchangeable)

03/32"bit £0.47

0O 3/16"bit £0.47
(JSTAND, ST3,High grade base,chrome plated

O Element

spring, sponges and accomodation for spare bits.

£3.20

€0.93

£1.80

£3.92

£2.05
£1.10

§,

z

CJLLTD.P.O.BOX 34,CANTERBURY,CT11YT

DIGITAL CLOCK KITS

SPECIAL OFFER

£2 OFF

USUAL PRICE (COMPLETE KIT)
EXCLUSIVE TO P.E. READERS

QUICK TO BUILD—NO KNOWLEDGE OF
ELECTRONICS REQUIRED

LATEST 1975 DESIGN—ONLY £14

(including P. & P., VAT, Circuit)

COMPARE OUR PRICES
1 MOS Clock Chip 12-24 hr option

4 0-63" LED Displays (latest HI BRI Type)

1 Segment Driver Chip
1 Pack Resistors, Caps.,

1 Double Sided Glass Fibre P.C. Board

1 Double-wound Mains Transformer

1 Circuit/Assembly Manual

Transistors, Switch, etc.

1 Futuristically-styled Case (state colour)—Yellow,

Orange, Red, Black, White, Mauve, Green, Blue 3-

C.W.0. to:

O = = =200,

00
00
30
20
00
00

-50

00

Pulse Electronics Ltd

Dept. PE1, 202 Shefford Road, Clifton, Beds.

" ) y
|. =l Tel. Hitchin (0462) 813453
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SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

RELAY

Col, (1) 2 3 4
Coil ohms !
52 4-8 2 c/o 70p*
Col. (2) 58 5-9 6 c/o 80p
Working 185 8-12 6M 60p*
d.c. volts 230 9-18 2 cjo 70p*
Cot. 3 430 15-24 4clo 80p*
Contacts 700 12-24 2clo 60p*
Col. (4) 700 16-24 4M 2B 60p*
Price 700 16-24 4 clo 80p*
1,250 18-36 2 cjo 60p*
HD = 2,500 31-43 2 c/o HD | 60p*
Hedvy duty | 2,500 36-45 6M Op
9,000 40-70 2 cfo 60p*
15k 85-110 6M 60p*

*Incl. Base. All pricesincl. P. & P.

OPEN TYPE RELAYS
6 VOLT D.C. | make contacts 35p. Post I5p.
9 VOLT D.C. RELAY
3 c/ 5 amp contacts 70 ohm coil. 75p. Post |5p.
12VOLT D LAY
3c/oSamp contacts 120 ohm coil. 75p. Post 15p.
24 VOLT D.C. 3 ¢/o 75p. Post I5p.
ENCLOSED TYPE RELAYS
24 VOLT D.C. 3 c/o 75p. Post |5p. Base I5p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
55p. Post I5p. Base I5p.

VOLT A.C. RELAY

3 h d.c/ocontacts. Price 55p. Post I5p. Base I5p.

| 100 VOLT A.C.3c/osealed type. 75p. PostI5p.
1 Base I5p.

240 VOLT RELAY

3 h.d. c/o contacts. Price 75p. Post 15p. Octal

plug in base |5p extra.
130/240 VOLT A.C.RELAY. Mfg. by Arrow 2 h.d.

:’5 amg c/o contacts. Amp connectors. Price £1.
ost |

120/240 VOLT A.C. RELAY

3 ¢/o 5 amp contacts Sealed Mfg. ISKRA.
£7"25. Post I5p. Bas.

15p
CLARE-ELLIOTT TYPE RP764I G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid,
[10V. 2c/o. 20 amp contacts. £1-25. Post 10p.
Many others from stock—phone for details.

VERY SPECIAL OFFER =
Honeywell Type N100

10A changeover micro switch.
10 for £2:50. Post 25p.

PUSH BUTTON

MICRO SWITCH. 5 amp. cfo
contacts. NEW. 20 for £2. Post
15p. (Min. order 20). Ditto press
to break, 20 for £1-50. Post |5p.

SUB-MINIATURE REED
RELAY 3-9V d.c. 250 ohm Coil
Single make, size 13 x § x gin.
Outstlndmg Value only
£l f)or six, £1-50 for ten.
six

LATCHING RELAY

Twin latching relay, "flip-flop™ 2 cjo
each relay. Mains contacts. |15V
A.C. or 50V D.C. operation. 240V
A.C.with2-5K resistor. 85p. Post | Sp-

TRIAC
Raytheon Tag symmetrical Triac. Type TAG.
250/500V, 10 amp, 500 p.i.v. Glass passivated plastic
triac. Swiss precision product for long term
reliability £1-00, Post 10p.  (Inclusive of Data and
application sheet.) Suitable Diac I8p,

230/250 VOLT A.C. SOLENOID
Approximately H{lb pull. Size of feet [3” x | §*.
Price £1.00, Post IS

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25Ib

Post I1Sp. (Min. order

pull | inch travel. Two x approx. IIb pull + inch
travel. 6 x approx. 4oz. pull § inch travel. One
24 volt d.c., | heavy duty single make relay. Price

£2:50, Post 75p. ABSOLUTE BARGAIN

COIN MECHANISM (Ex Londov Transport)

Unit containing, selector mechanism for Ip, 2p and
Sp coins. Micro switches, relays, solencid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only £2.50, Post 70p.

CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Precision continuously rated,
smooth running, 230/240V ‘a.c.
motor 80 c.f.m. As illustration
but with round aperture. £6.50
Post 50p.

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (| amp) £10-00

QPEN TYPE | amp {panel mount) £10- 00
L.T. TRANSFORMERS

0,6, 12 Volt at 10 amp. £5-60, Post 70p.
0,10, 17, 18 Voit at 10 amp. £7:90. Post 70p.
0, 4, 6, 24, 32 Volt at 12 amp. £9.90. Post 70p.
0, 6, 12 Voit at 20 amp. £9. Post 70p.
0, 12,24 Volt at 10 amp. £9-20. Post 70p.
0,6,12,17,18,20 Volt at 20amp. £10-40. Posc 70p.

Other types to order at short notice—Phone your
enquiries.

AUTO TRANSFORMERS

Step up step down

0-115/200/220/240 Volts. 75 watt £2-64. Posc 40p.
150 watt £3-50. Post 50p. 300 watt £6-20, Post
60p. 500 watt £9-20, Post 7Sp. 1000 watt £12.00,
Post 90p.

REVERSIBLE MOTOR
A.E.l. & h.p. reversible motor 100/
120 volt A.C. 50/60 cycle 1400/1680
r.p.m. Flange fixing. Dia. 47,
length 63, shaft 1° X . °. Brand .
New. Price £2-50. Post 50p. Suit-

able 110/240v. 150 watt Auto Transformer £3 50.
Post S0p. (Post for both items together 75p.)

STROBE! ' STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
RANGE OF FOUR STROBE KITS FROM
STOCK. PRICES FROM £6-30 to £22,
5.A.E. for details.

BIG BLACK LIGHT
400 Watt. Mercury vapour ultraviolet lamp.
Powerful source of u.v.P.F. ballast is essential.
Price of matched ballast and bulb £2I.
Post £1. Spare bulb £8. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt, £5'50 (callers only).
2ft 20 watt, £4.25. Post 40p. (For use in
staridard bi . MINI. 12in 8 watt, £1-60.
Post 25p. 9in 6 watt, £-30. Post 25p.
Complete ballast unit and holders for 9in and

12in tube, £1.70, Post 25p. (%in and 12in
measures approx.}
METERS NEW &

90mm diameter

Type 65C5, 2A D.C. M/C; 5A D C.M/C 10AD.C.
M/C; 20A D.C. M/C; 50A D.C. M/C.
Type 62T2. 1A A.C. M/I; 20A A.C. M/l; 300V A.C.
M/l; ALL ABOVE £2'50. Post 20p

Type 65L5. 300V A.C. R/M/C; £2'75. Post 20p,

64mm x 56mm RECTANGULAR

Type 85CI. 5A D.C. M/C; 20A D.C.

Type 85L1. 5A A.C. R/M/C; 10A A.C. R/M/C 300V
A.C. R/M/C! All at €3, Post 20p.

230/240 VOLT A.C. MINIATURE MOTOR,
0 R.P.M. Price £l. Post I5p.

BODINE TYPE N.C.I.
GEARED MOTOR

{Type J) 71 r.p.m. torque 10 Ib. in.
Reversible 1/70th h.p. cycle 038 1
amp. (Type 2) 28 r.p.m. torque 20

{b. in Reversible 1/80th h.p. 50 cycle 0-28 amp.
The above two precision made U.S.A. motors are
offeredin‘as new' condition. Input voltage of motor
115V A.C. Supplied complete with transformer for
230/240V A.C. input.
Price, either type £6-15,
former £3-75, Post 50p.

‘FRACMO’ 240 VOLT A.C.
50 cycle SINGLE PHASE
GEARED MOTOR

33r.p.m. 301b.ins, Reversible.
Fitted with mounting feet.
Brand New. £14. Post £1:00.
{Total price inci. VAT £16-20).

9-12 VOLT D.C. GOVERNED REVERSIBLE
MOTOR

Machine cut gear train, giving
final speed of 2 r.p.m. with cam
driving 3 sub-miniature micro-
switches {(removable). Spindle
12mm long 6mm dia. Built to
PO spec., in heavy metal hinged

Post 65p or less trans-

case. £3.75. Post 40p.
‘CARTER’ 230 VOLT A.C. F E e
GEARED MOTOR 2 <)

230/240V A.C., smooth, powerful,
continuously rated. Two types: 32
ep.m. or 110 rp.m. Either type
£4°50. Post 50p. e

ROTARY VACUUM AIR PUMP AND
COMPRESSOR

Carbon vane, oilless, 100/115V a.c.,
“h p. motor, 50/60 cycle, 2875/3450

, 20 in vacuum, comp. |25
cf ., 10 p.s.i. (approx. figures).
New unused surplus sgock. Supplied
with electrical connection data. FRACTION OF
MAKERS® PRICE £12, Post 50p. Suitable |10/240V,
150 watt auto transformer £3-50, Post 50p. (Both
items together Post 75p.)

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors. ¥
Each cam operates a c/o micro

switch, Ideal for lighting effects,
animated displays, etc. Ex equipment

tested.
2 cam model. £2-00 post 35p.
4 cam model. £2.50 post 35p.
B cam model. £4.75 post 40p.
8 cam model, each cam fully adjustable. 6 r.p.m.
M.f.g. by Magnetic Devices. £7-50. Post 35p.

A.C. MAINS TIMER UNlT
Based on an electric clock, with
i(»

25 amp. single pole sw:tch.

which can be preset for any

period up Lo 12 hrs. ahead

to switch on for any length

of time, from 10 mins. to K :
timerisalsoincorporated. Id=al

for Tape Recorders, Lights,

Electric Blankets, etc. Attractive satin copper finish.
Size 135mm x 130mm x 60mm. Price £2. Post
40p. (Total incl. VAT and Post £259).

6 hrs. then switch off. An
additional 60 min. audible

POWER RHEOSTATS 111!

Superior Quality Precision Made,
NEW POWER RHEOSTATS
New ceramic construction, vitreous

enamel embedded winding, heavy
duty brush assembly, continuously

rated.
25 WATT 10/25/50/100/150/250/500/ 1 k/1-5k/2-5k
. ost | Sp.
I/SIIO/ZS/SO/ 100/250/500/ 1 k
A ost
3 IOO WATT |/S/I0/25/50/IOO/250/500/Ik/l Skf2-5k/
3:-5k/5k ohm £3-30. Post 25p

Black Silver, Skirted knob calibrated in Nos. |-9
Itin. dia. brass bush. Ideal for above 22p each.

ohm

VAT

AT THE APPROPRIATE RATE
MUST BE ADDED TO ALL ORDERS
FOR THE TOTAL VALUE OF GOODS
INCLUDING POSTAGE.

All Mail Orders-—Callers—Ample Parking
Dept. PE7,57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560

Showroom open Mon.-Fri.

SERVICE
TRADING CO.
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600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lizhting

o except fluorescent at mains voltage.
Complete with simple instructions.
£2.75. Post 25p.

NICKEL CADMIUM BATTERY
I'5V. ISA. Size I154mm high, 76mm wide, 29mm
deep. Price £1°50, Post S0p.

‘STC’ 6 RED ALARM BELL

24/48 volt DC. Brand New. m
'

Price £4. Post 50p.

‘GENTS’ 6 ALARM BELL

200/250V AC/DC. Brand New, Price £5. Post 75p.
INSULATION TESTERS ;s NEW!
Test to |.E.E. Spec. Rugged metal
constcuction, suitable for bench or
field work, constant speed clutch.

Size L.8in, W.4in, H.6in, weight 61b.
500V, 500 megohms, £30. Post BOp.

Personal cailers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576

595



e T | Nos Ui aTors | P.E. POWER SLAVES LISTS P |\ \l
BC20SC ~ 1o |uA7815 2200 | Special components | New lists are available '\/1 '\ '\ C
Sg::f 96 e 0P | available while stocks ; E
P for the:
SR b
BC214 |
SCri 1 |CRbete b | ManONte st | | THESISER: MINISONIC COMPONENT KITS—
BC213L 15p p: H
g;ggg :3: 705 a‘r::s 39p|41P:  MPSUO7  69p; P.E. MINISONIC; rgq?psulc RRISAS no pOWN
2N2484 24p ;:? TOs ::: MPSUS57 85p; SDT9203 P.E. RHYTHM ik x gO (12 required) £3-07
2N2904 30 150p. . i .
2N2905 215 | 748 asp [ 1500 GENERATOR EA008a (Maln (1 requingd) £4-24
2NZ219 22p | FETMOPA 450p ES/V.C.A. (2 required) £4-98
2N3054 100 | speciat Constanian Wire ‘Please include 7p Board). £3-35. Voltage Ref. £0-54
- PURPOSE ?_'%3 °'h"‘5 ;:“ asp(;s:é; stamp or 9 x 4in S.A.E. | Postfree Ring. Mod. (1 required) £3-62
2N3819 3 ILINEARS e or e 3 . .
Nty e lsaweN 174 | S AVES. 200m lengths |WIIN @l requests for | gapeey (power Noise Gen. (1 required) £1-64
s gg?:gg; ;;3: 10p. lists or information supply and Temp Kbd. Control (1 required) £3-70
1N54D1 21p | MEC6040  100p Stabilisation) £1-86.| HF Osc. and Det. £1-80
:3'191‘4; 5p | MFC4000B  70p Post free. Power Amps £2-41
o i R VERO CARD FRAME CASE SYSTEM Al ab ) for si ki
1GPT 10p | 7402N 38p | As first advertised in P.E. May 75 Issue a e prlces_are or single kits of
e T0RC 247 | Bulid your modular project into this superbly styled each type and include P. & P. Full
DIODES 7430PC 23p| economically priced case system PieeETane details are included in lists.
21 75
o 120: E:EE E: Send for illustrated leaftet and price list ST !\/:ac;qg(;eg‘lﬁ é:)eg(:ts o
4 P
LR, [PEI0N OO “SYMBIOSIS’' | 5 way 180° DIN plugs 34p
REC46 255p | 74121 ssp| VAT AT CURRENT RATE SHOULD BE R Battery connectors Sp/pair
S R o T ADDED TO FINAL TOTAL OF ORDER o i Pomtons| Hook up wire, 36 colours,
MDA942A 1210p | 74150N 210p \ sl aleln '3‘- metreTof each ) 70p
POTS GALORE using the Minisonlc. Min. DPDT toggle switch £1-20

RESISTORS 2¢mm Carbon without switch. All values log. or lin. | "INTRODUCING SAVE BY PURCHASING A COM-
Triple rated high stability | cxn 45 1M 25p each | THE MINISONIC™. | PLETE SET OF KITS AS DETAILED
carbon fiim. 7p for 5 Wirewound 1W semi-precision. All values 1000 to TOGETHER WITH SWITCH,
Pleig=talioxde. EpHOTS 25K0 82p each |Eachtape£1-06, UK | gaATTERY CONNECTORS, HOOK-UP
Stocked 1n E12 values from 4R7 | \sin horiz. carbon presets, 1000 to 2:2M0 10p each |post free. One of| \ oc\\\n'p c g
(oSS Cermet presets. horiz. mtg.. 1000 to 1M 45p each |each for £1-86. A

Helical 10 turn W/W. k(1. 5kf1, 10k £3-40 each Price £38. U.K. post free.

TERMS: MAIL ORDER ONLY.
C.W.0.

Cheques or P.O.’s payable to
Eaton Audio. Orders over £5
free of P. & P. Otherwise please
add 10p in the £1.

Ao e

EATON AUDIO

P.O. BOX 3, ST. NEOTS
HUNTINGDON, CAMBS. PE19 3JB

Buy it with Access

= FABULOUS—FANTASTIC -
— P.E. ORION N
[l FULL KIT OF PARTS, £38. B
Transformer and Screen Printed Board, £11.
- Complete Semtconduc(or Klt. £9-50. -
- H.M. Bookend Case. .
- As above but drilled, punchad with Sllk Screened Front Panel, £5-80, -
The company with the largest range of full = ASTRO IGNITION SYSTEM =
ecC. 1 1 i 1 . Complete Kit of Parts for this well proven Transistonsed Ignition System, £9 50
Sp G deVlceS with Qe pnces from St May - Ready-bulit with only 2 conne:nonps to alter, £12-50 .
I . Thousands of these units are tn use today and have been proven to give the -
following advantages: fuel economy, faster acceleration, exelient cold start,
. smoother running, no contact-breaker burning and many more -
Y C . Money back guarantee If you are not satisfled. Please state whether positive .
L K I P or negative earth
= Postage included in above prices but add V.A.T at 8% =
DL707 £1-70 5LTO1 1] ASTRO ELECTRONICS ]
DL704 £1-70 | MMS5311 ‘:5 . 18 Spring Bank Road, West Park, Chesterfield, Derbyshire
DL701 £1-70 MMS5314 £4.44* - .
o e | B 2 | | AEEANSEEEEESNEEENEESEEEEENE
DL746 £2-45 HEEC2 £8-50
3015F £1-25 CT7001 £7-30*
3017F £2-00 CT7002 £7-30
RDS1 £8-00 CT7003 £7-30 SPECIAL OFFER
RKRDM2 £24-80 CT6002 £15.00
DG12 £1-20 TMS3952 £10-50

Ferranti ZN4i4 Radio I.C. £1-06

NEW PRECISION TIMER I.C.
Ferranti ZNI1034E £2-90

Ferranti Applications Booklet for ZN4i4, 25p includes
circuits for earpiece radios, loudspeaker radios, crystal
controlled receiver and frequency standard receiver.

RADNAGE RADIO & ELECTRONICS
2 Bottom Road, Radnage, High Wycombe, Bucks.
Prices inclusive plus |5p Post and Packing
Mail order only

* Available in a MH! Kit.

Othe/ chips and displays usually available, ring for details or S.A.E.
for catalogue and prices

VAT on clocks. clock chips and displays still 8%
We advise the use of sockets for all |.C.s, 24/28/40-pin £1.

BYWOOD ELECTRONICS

181 Ebberns Road, Hemel Hempstead, Herts., HP3 9RD.

Terms: C.W.0., Access, Barclaycard {quote card No.).
All prices on this advert exclude VAT Tel. 0442 62757
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WILMSLOW

AUDIO

THE Firm for speakers!

SPEAKERS Goodmans 12P-D 8 or 15 ohm £16-95
Goodmans 12P-G 8 or 15 ohm £15-95
Goodmans Audiomax 12AX 100W £36-50
Goodmans Audiomax 15AX £40-25
Baker Group 253, 8 or 15 ohm €864 Goodmans 15P 8 or 15 ohm £21-00
Baker Group 35 3, 8 or 15 ohm £10-25 Goodmans 18P 8 or 15 ohm £36-00
Baker Group 50/12 8 or 15 ohm £14.00 Goodmans Hitax 750 £16-00
Baker Deluxe |?In g/cons £13-75 Goodmans Axent 100 tweeter £8-44
Baker Major 12in d/cone £11-87 Goodmans Audiom 100 12in £13-90
Baker Regent £10-00 Goodmans Axiom 402 12in £20-00
Baker Superb £18:12 Goodmans Twinaxiom 8 £10-14
Baker Auditorium 12 £16-25 Goodmans Twinaxiom 10 £10-75
Celestion MF1000, 8 or 15 ohm £10-95 Kef T27 £6-06
Celestion PS8 for Unitex £3-75 Kef T15 £6-94
Celestion G12M 8 or 15 ohm £12:00 Kef B110 £8.37
Celestion G12H 8 or 15 ohm £15:00 Ket B200 £9.50
Celestion G15C 8 or 15 ohm £24-00 Kef B139 £16:50
Celestion G18C 8 or 15 ohm £33-00 Kef DN8 £2-31
EMI 13in x 8in 150 d/c 8 ohm £2-94 Kef DN12 £5-75
EMI 13In x B8in type 350 8 of 15 ohm £9-56 Kef DN13 £3-87
EMI 13in x 8in 20W base £7-69 STC 4001G Super Tweeter £6-56
EMI 64in 93850 4 or 8 ohm £2-90 Rlchard AHan CG8T d/c r/surr. €737
EMI 5in 14A/7030 mid range 8 ohm £3-50 2¢in 64 ohm, 70mm 80 ohm, 70mm 8 ohm £0-77
EMI 2{in tweeter 97432AT £0-77 24in 75 ohm £0-59
Eagle DT33 30W tweeter £6-31 7In x 4in 3 or 8 ohm £1-63
Eagle.HﬂS horn tweeter £4-40 8ln x 5in 3 or 8 ohm £1-75
Eagte'CTS cone tweeter £2-06 10in x &in 3. 8 or 15 ohm £2-69
Eagle CT10 tweeter 8 or 16 ohm £3-00
Eagte MHT10 horn tweeter £4-44
Eagle crossover CN23, CN28. CN216 £€1-75
Eagle FR4 w2 SPEAKER KITS
Eagle FRE5 £9-62
Eagle FR8 £12-31 Baker Major Module each £13-44
Elac 9 x 5 59RM109 15 ohm, 59RM 114 8 ohm £€3-44 Decca London Ribbon Horn £30-00
Elac 6}in 6RM171 d/c rotl surr £4-06 Decca London Crossover £7-50
Elac 6}in BRM220 d/cone £€3-12 Geodmans Mezzo twinkit pair £47-19
Elac 4in twéeter TW4 £1-75 Helma XLK25 pair £25-44
Elac 10in d/cone 10AM233 8 ohm £3-12 Helme XLK30 pair £17-18
Elac 8in 8BCS175 3 ohm £2-87 Hetme XLK50 pair 46-25
Fane Pop 15W 12in £5-25 Jordan Watts Modute £17-06
Fane Pop 25T 30W 12in £7-50 Kefkit 1 pair £48-44
Fane Pop 50W t2in £12-00 Kefkit 3 each £42-50
Fane Pop 55 60W 12in £12-95 Peerless Dome Tweeter £8-06
Fane Pop 60W 15in £€13:75 Radford BD25 £18-44
Fane Pop 100W 18in £25-95 Radford MD9 £11-50
Fane Crescendo 12A 100W 12in £34-50 Radford TD3 £8.06
Fane Crescendo 12B bass £36-50 Radford FN12 £12-44
Fane Crescendo 15in 100W £47-50 Richard Allan Twinkit sach £10-37
Fane Crescendo 18in 150W £62-95 Richard Altan Triple 8 each £15-94
Fane BO1T 8in d/c roll surr £8-12 Richard Allan Triple 12 each £23-12
Fane 8077 8in d/c roll surr. £4-62 Richard Allan Super Triple each £2750
Fane 808T 8in d ¢ £3-44 Super 8 RS/DD £10-31
Fane 701 twin ribbon horn £40-50 Wharfedale Linton 2 kit pair £23:12
Fane 910 horn £14-95 Wharfedale Giendale 3 kit pair £40-62
Fane 920 horn £33-95 Wharfedale Dovedale 3 kit pair £63-12
Goodmans 8P 8in 8 or 15 ohm £5-50
Goodmans 10P 8 or 15 ohm £5-80 Baker, Linear and Eagle PA disco amplifiers in stock
Goodmans 12P 8 or 15 ohm £13-95 Send stamp for list.

FREE with Speaker Orders over £7

All units ‘guaranteed new and perfect

Hi-Fi Loudspeaker Enclosures’ book.

50p each, speaker kits 75p ®ach (£1-50 pair), tweeters and crossovers 25p.

Send stamp for free booklet 'Choosing a Speaker
Inctuding VAT 25% on HI-Fi, 8% on PRO and PA

WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works, Bank Square. Wilmslow, Cheshire, SK9 1HF.
Discount Radio, PA. Hi-Fi: 10 Swan Street, Wilmslow.

Prompt despatch. Carrlage and packing: speakers 38p each, 12in and up

P.E.JOANNA

Electronic
Piano

ALL PARTS WILL BE
AVAILABLE

Keyboard, Keyswitch, P.C.B.s,
Hardware, Semiconductors,
Resistors, Capacitors

Complete kits or easy stages
Send 54p stamp for details

Clef Products

31 Mountfield Road, Bramhall
Stockport, Cheshire SK7 1LY

|

The
Cassettes -
buy!
Agta Low Nolse Cassettes = o S
AT.LESS THAN HALF PRICE! | g%/ ?;: o Exhas
1 5 10
AGFA HIGHDYNAMIC SUPER | &5 .21 38 2Bl 183
Cc120 "Mp €495 £9 85
AGFA STEREO-CHROM v s 0
CHROMIUM DIOXIDE | &% W | W3 | fls

SAME DAY DESPATCH.

WILMSLOW AUDIO

(DEPT. PE)
10 SWAN STREET, WILMSLOW,
CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes—send stamp for list

P. & P. 15p per order

£1615

Holve your cummunica-

tion problems with this
4-Station Transistor Jatercom systern (1 master and
8 Subs), in robust plastic cabinets for desk or wall
mounting  Call/talk/listen from Master to Subs and
Subs to Master, Ideally suitable for Business. Sur-
gery, Bchools, Hospitals, Otlice an:d ltorne. Operates
on one 9V battery. Onjoff switeh. Volume control.
Complete wilh 3 connccting wires cach 66it anl
other accessorics. I'. & P.6dp.
MAINS INTERCOM NEW MODEL
Ko batteries —no wires. Just plug i the mains
for instant two-way, loud and clear coramunication
On off switch and volume control. Price £25.91
per pair. P. & P.65p.

NEW!

AMERICAN TYPE CRADLE

+ VAT 96p.

Latest transistorised Telephone .Amplitier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efliciency
in oftice, shop, workshop. Perfect for ** conference '’
calls: leaves the user's hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. On/off switch, volume. Direct
tape recording .model at £12:95 + VAT £1.04.
P. & P. 65p. 10-day price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PE7)
189 KENSINGTON HIGH STREET, LONDON, W.8
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Forallwhowantto
knowabout
electronic circuits

circuit
designs

Collected Circards

PWiliams J Carruthers JHEvans JKinsler

A WIRELESS WORLD PUBLICATION

Here's a book of very special appeal to all concerned with
designing, using or understanding electronic circuits. it
comprises information previously included in the first ten
sets of Wireless World's highly successful Circards -
regularly published cards giving selected and tested
circuits, descriptions of circuit operation, component values
and ranges, circuit limitations, modifications, performance
data and graphs. Each of the ten sets - including 29
additional circuits - in this magazine size hard cover book
has been updated where necessary, and is preceded by an
explanatory introduction. Circuit designs (1) is the first
collection of its kind. Circuits covered are:

Baslc active fiiters Constant-current circuits
Switching clrcuits Power amplifiers
Waveform generators Astable circults

AC measurements Optoelectronics

Audlo circuits Micropower clrcults

A new book from Wireless World

Dimmit

dimmers and lighting
control systems

lllustrated is the popular
PMSD1000 module. A 1kW slider
control dimmer, Interference
suppressed, 60mm slider range
size 12 x 5 x 4cm. Ideal for low
cost stage and disco lighting. Used
by schools, theatres, studios, etc
Complete with scale plate, fixing screws
and full instructions. £8:40 inc. VAT and
P.&P.

illustrated is the DD61 dimmer system.
Contal six 1 kW slider dimmers type PD1000,
six outlet sockets, a master control and a mains
on/off switch. Size 58 x 22 x 12cm. A complete
system in one unit for stage or disco lighting. etc.
Also available DD261 dimmer system, as above, but with
2-preset arrang 1t. Future sy iisbie with 2 kW
dimmers. Specials made. DDB1 £110 inc. VAT and P. & P. DD261
£131-80 inc. VAT and P. & P.

The Dimmit range includes standard wall mounting modeis for
home and office, etc. Professionsl modules for Industrial heating
applications, etc. Rotary and slider control versions. Ratings:
1000W; 2000W,; 3000W; 110V and 240V.

Model SL800 sound to light converter. Modulates the light in time
with sound. Built-in microphone. No connections to speaker required.
Simple wirtng—similar to dimmer. Rating 800W.

All products are guaranteed and are supptied with tull instructions
and applications. Full after-ssles service. Technical advice given.

For full information on all modules and lighting control systems
send 15p for our iiustrated catalogue and price list. Callers weicome,
visit our showroom for a demonstration of any of the modules or
systems. Mon-Fri. 9.30 to 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.

184 Royal College Street, London NW1 §NN. Tel. 01-267 0201

ORDER FORM !

To: General Sales Department, IPC Business Press Limited,
Room 11, Dorset House, Stamtord Street, London SE19LU.

Please send me copyl/copies of Circuit Designs - Number 1 at
£10.40 each inclusive. | enclose remittance value £
(cheques payable to IPC Business Press Ltd.)

| NAME (ptease print)
ADDRESS

| Company registered in England and a subsidiary ot Reed
International Limited Registered No 677128 Regd. office Dorset
House, Stamford Street, London SE19LU.
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osMAB ET LTD We make transformers
amongst other things

AUTO TRANS RS 110 240V

30w, £2-10; 50W, £2-70; T5W £3-45; 100W . £4; 500w, £12;

750W, £16-50; 1000W, £20-25, etc.

LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c.. 5V 1A, 80p; 8.3V 1-SA. £1-45; 3A.
£1-80; 8A, £3-80; 12V 1-5A, £1-80; 34, £3.30; 6A CT,
£ BV 1-5A CT, £3-30; 24V 1-5A CT, £3-30; 3A CT.
£4. 5A, £6-75; BA, £8-78; 12A, £12-40; 40V 3A CT,
£6; 50V 6A CT, £15.75; 25V 2A + 25V 2A, £6.40; 12V
4R+ 12V 4A, €640, N

LT TRANSFOAMERS TAPPED SEC, Prim 200/240V
0-10-12-14-16-18V 2A, £3-30; 4A, £4.50.
0-12-15-20-24-30V 2A. £4-20; 4
0-5-20-30-40-60V 1A, £4-20; 2A
0-40-50-60-80-80-100-110V 1A, £6-40.

MIDGET RECTIFIER TRANSFORMERS

For FW rect.. 200/240V a.c. 8-0-8V 1-5A or 5-0-8V 1A
£1:05 sach: 12-0-12V 1A or 20-0-20V 0-75A or 9-0-9V
0-3A or 12-0-12V 0-25A or 20-0-20V 0-15A or 8V
0-5A + BV 0-5A or 9V 0-35A + 8V 0-35A or 12V 0 25A
+ 12V 0-25A or 20V 0- 15A + 20V 1-5A, alt at £1-90 each

MAINS TRANSFORMERS

Prim. 200/240V a.c TX6 sec., 425-0-425V 500 MA.
§:3V CT BA, 6-3V CT 8A, 0-5-6-3V 3A £18-75; TX1
425-0-425V 250 MA. 6:3V CT 4A, 6:3V CT 4A,
0-5-6:3V 3A., £11-25; MT3 Prim. 0-110-240V, sec..
250V 100 MA, 6-3V 2A, E/S, £3-75.

O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. aec.. tapped 3-8-15 ohms, A-A §-6k() 30W £6-75; -
A-A 3k} 50W £10-15; 100W (EL34 KT88, etc.). £17-28.
G.E.C. MANUAL DF POWER AMPLIFIERS

Covering valve ampiifiars of 30W to 400W 3Sp.

HI FI SPEAKERS

Sin 8N, £1-15; 7 x 4in 1501, £1-80; 8 x §In 3, 8, 15 or
250, £1-78 each; 8in 4N, £1-80; EMI 13 x 8in 8N,
£2.20; 8 x 5in 3, 8 or 80N, £1-78.

LOUDSPEAKENS

24In 8 or 750, 24in 8 or 25N, 3in 3, 8. 25 or 350, 3}in 8N,
150 or 800, #8p each: 5in 3, B or 250, 5 x 3In I or 80N,
£1-15; 7 x 4in 3 or 150, 10 x 8in 301, £1-50.

SPEAKER AUTO MATCHING TRANSFORMER
12W 3 to 8 or 150 up or down, £1-50.
TAPE RECORDER MOTORS
New, blowers, fana, etc.. 110V a.c. 80p. £1 palr.
“INSTANT'" BULK TAPE/CASSETTE ERASER
instant srasure, any diameter tape spools, casseites,
demagnetises tape heads, 200/240V a.c.. £3
SYNCHRONOUS GEARED MOTORS, 200/248V a.c.
Brand new, Smiths. Built-in gearbox, 2r.p.h., 78p sach.
Carriage and VAT extra on all orders
8.A.E. ENQUIRIES, LISTS. MAIL ORDER ONLY

4 Kenliworth Road, Edgware, Middx. HAS 8YG
Tel. 01-858 9314
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l.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Half HYS

Tape o.p

BASS

Half HYS

TREBLE |

VOLUME

'—IBM

Stereo.Mono switch

Fuse
HY50 W
/

el LS

ANCE

-y +¥
—l

PSU50 L

Qv I

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 1s a compiete mono hybrid preamplifier, ideaily
suited for both mono and stereo applications. Internally
the device consists of two high guality ampliflers—the
first contalns frequency equalisation and gain correction,
while the second caters tor tone control and balancse

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA; Ceramic Pick-up
30mV; Microphone 10mV; Tuner 100mV; Auxillary 3-100mV;
Input/impedance 47k{) at 1kHz. Outputs: Tape 100mV;
Main output 0db (0-775V RAMS). Active Tone Controls:
Treble =12db at 10kHz; Bass =12db at 100Hz. Distortion:
0-5% at 1kHz. Signal/Noise Ratlo: 68db. Overload Cape-
bllity: 40db on most sensitive input. Supply Voltage:
*16-25V
PRICE £4-75 e
P. & P. free

The HYS0 Is a complete solid state hybrid Hi-Fi amplitier
incorporating its own high conductivity heatsink her-
metically sealed In black epoxy resin. Only five connections
are provided, input. output. power lines and earth.

TECHNICAL SPECIFICATION

QOutput Power: 25W RMS into 8. Load Impedance
4-160). Input Sensitivity: 0db (0-775V RAMS). Input
Impedance: 47k{1. Distortion: Less than 0-1% at 25W
typically 0 05%. Signal/Nolse Ratio: Better than 75db
Frequency Response: 10Hz-50kHz + 3db. Supply Voltage:
+25V. Slze: 105 x 50 x 25mm

PRICE £6-20

+£1:55 VAT
P. & P. free

The PSUS0 incorporates a specially designed transtormer

and can be used for either mono or stereo systems.

TECHNICAL SPECIFICATIONS
Qutput voltage: = 25V. Input voltage: 210-240V. Size: L.70
0.90. H.60mm
PRICE £6-25 ;1 ¥
P. & P. tree

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I.LL.P. Electronics Ltd.

Crossland House,
Nackington, Canterbury,
Kent CT4 7AD.

Tel. (0227) 63218

Please Supply

Total Purchase Price
| Enclose Cheque [J Postal Orders [0 Money Order (J
Please debit my Access account (J Barclaycard account O

Account number ...
Name and Address
Signature

Practical Electronics  July 197§

603



MONEY BACR “LFROP-SATYSFIRD:
LARGE STOCKS. LOW PRICES,
ALL BRAN NEW TOP ‘GRADE ¥ULL
APEC DEVICES.CALLERS WELCOME;

CATALOGUE/LIST ¥HEE SEND SAE,

« - BARCLAYCARD & ACCESS. x POST.

X.B8F 15p. EXPORTS 60m:

/

SLA7 RED LED 0.3"

INTEGRATED
CIRCUITS

TRANSISTORS
& DIODES

vero e W(y./

VERO PINSx36 28p.
COPPER CLAD VEROBOARD O,1"

709 DIL14 29p LM377 2x2WE2.87  Price each
chg 0-9DP 89p ea 555 TIVER 54p LM380 2W AF 89p  AC127 & 128 16p gfggcgjgz s”ig: 23"x5" 20p 24x31" 26p.31x31"31p.
D GREEN&YELLO¥ £1.40 703 ¥F/If ggp LM381 2xPre £2  AC187 & 188 19p . o' T 31"x5" 31p 3ix 17" £1,50
JUMBO LED 0.6" 747 709 T099 P LM3900 4xOPA69p  AD149 43p DIL IC's BOARDS 6x43" £1.50
VAW /NN ;) ;s:0hv 255 ca. 705 DIL 14 28p WCI303  e1.20 apien & 162 33p Lip 42 88 Lk CTE A e ¢ dop.
710 DIL 14 34p MC1306 49p BC107 & 108 9p P 36 way 90 PLAIN 3§"x17" :1
3015F 0-90P €1 ea. 54, TIP 3055 55p y 90D, X, 1
723 Reg. p MC1310&LED€2.65  BC109 10p FACE CUTTER 45p.FEC ETCH PAK 50p
ZENON FLASH TUBE 741 DIL 8 27p MC1312 SQ €2, 10 BC147/8/9 10p TIS43 see2N2646 = )
¢4. .Data 15p. 741 DIL 14 29p MC1330 BC157/8/9 12p ZTX109&301 13p @&E@ @@m@g
741 TO99.  29p MC1339 2xPre :1 BC167/8/9- 12p 1N4001 4p & [;@
[LE DS U’@@] ﬂg[@ 747 2x741  70p MC1350 55p BC177/8/9 18p 1N4004 & 7 7D  pRINTED CIRCUIT BOARD KIT £1.69
748 DIL 8 33p NE536 fetOPA €2  BC182/3/444L10p 1N4148 & 914 4p pECON NO MESS ETCH PAK NEW 69p
7805 5V £1.40 NES540 Driver €1 BC212/3/44¢L11p  2N697 14p  DECON DESOLDER BRAID REEL 58p
LEDS 209 STYLE ONLY 13p ea 7812 & 15 €1.40 NE550 2vRef 79p BCY70/1/2. 17p 2N706&8 Mp HEATSINKS
TIL 209 WITH CLIP RED 15p ea 76013 6W AF €1 NE555 Timer 55p BD131 & 132 39p 2N2646 UJT 32p
TIL 211 & CLIP GREEN 29p ea 8038 SIG GEN £3 NE556 2x" £1.20 BFRS51 2N2904 & 5 20p 5F/T05 & 18F/TO18 Sp ea.TV4 15p,
LARGE 0.2" & CLIP RED 17p ea gAgOZS €1 NES560 PLL tg}g BFR50/51 23p 2N2926royg 9p TV3/TO3 16p.EXTRUDED 4" 4Y1 29p.
LARGE 0,2" CLIP GREEN 30p ea A3046 559 NES61 PLL €3. BFR50/51 23p 2N3053 17p
209 STYLE OR .2"ORANGE 29p ea CA3048 NE562 PLL €3.19  BFR88 250 29p 2N3055 115W 37p 165308 GAS DETECTOR €1.80 ea.
INFRA RED LED £1.2N5777 33p CA3052 €1, 50 NES65 PLL €2,69 2N3563 & 64 16p LOGIC PROBE TTL TESTER PEN £5
2 BFYS50/1/2 15p
CA3054 SN72709 709 28p 2N3614 490 CADACITORS
PIHJ @T@ l’] /ﬂ[@ LM300 2-20V 22 SN72741 741 26p  BSX18/20/21 16p° 2N3702 & 3 9p
LM301 OPA  45p SN72748 748 33p MJE2955 90p 2N3704 & 5 10p CERAMIC 22pf to 0.luf 50v 5p
SCMITT/R LM304 0-40V £3 SN76660 IF ¢1  MJE3055 65p 2N3706 & 7 9p ELECTROLYTIC:10/50/100 uf in
TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 81p LM307 OPA  49p SN76611 IFg1.25 MPUL31 PUT 49p 2N3708 & 9 8p  10v 5p.25v 6p.50v 8p.2uf/10v S5p.
] LM308 HiBo 95p ;Aagégg gxr £2 g:g} °A3§91 29 2N3710 & 11 10p 1000 uf;/25v M8p.200/500 25v 9p
LM309K 5V €1.48 WAF 99p & P 2N3B18E FET 16p
LM372 IF €1.80 ZN414 RX £1.09  TIP 29 & 30 52p on3g23E rET 17p OJENTIOMETERS (POTS) AB or EGIN
TIP 31 & 32 69p 2N3904/5/6 15p LIN or LOG ROTARY 13p.SWITCH l4p
SPECIAL OFFERS FULL SELECTION IN OUR FREE LISTS, DUAL 45p.SLIDERS 29p.STEREQ 57p
FLUORESCENT LIGHTS 12V MADE IN UK | 2n3055 FULL HIGH SPEC '115W 37p Knos 7p.PRESETS 6PRESISTORS 1ip
8 WATT 13" €3. 13W 22" £3.50 741C 8PIN DIL 27p.MFC4000F 33p NEW TRAMPUS FULL SPEC PAKS SWITCHES: SPST 18p. DPDT 25p.
UiBiTHL BLDB NE555 TIMER 55p.2ZN414 RX €1.09 PAK A 10 RED LEDS our cholce £l 7
BC109 9p.2N3819e 16p.BFY51 15p BAKUE T4l741 0P e t1| Din pLuss aLL 12p. Sockets 10p,
IC AY51224 4 DIGIT CLOCK £3,75 PAK C 4 2N3055 £1.D 12 BC109 ¢1| ALI CASES AB5/AB7 50p.AB13 65p.
MMS5311/4 6 DIGIT CLOCK £7 “qn TTL PAK E 10 BC182 £1.F 11 2N3704 ¢1| TRANSFORMERS 1A 6v6v or 12vl12y
CASSETT! i PAK G 8 BFY51 ¢1.H © 2N3819ecl| Only £1,34.100mA type CT 75p.
7473/74/76 29p |PAK J 9 2N3053 £1.K 40 1N914 €1
H £ﬂ3"75 7400 B 13p 45p UlL sochets
meghqnus 7404 INVERT 17p 7490 52p  BZY88 400mW 1A/50V SCR 36D TEXAS GOLD
7401/2/10etcldp 7481/2/3/4 59p  ZENER DIODES 9p  TAG1/400 55p  LOW PROFILE ea
NEW 8tk CARTRIDGE MECHANISM €8 7413 SCMITT 31p 74100 74175 €1 C106 & 7 SCR D1 g 14,4 16 PIN 13
7440 BUFFER 14 121 32 BRIDGE RECT 53 - Y
STEREO CASSETTE MECHANISY £13.75 0 P 74 50 1a 50V 20p 247400V P SOLDERCON STRIPS
Suitable for 'DW ASCOT' recorder 7447 DRIVER 89p 74123 SC146D TRIAC ST s o
with heads etc.SEND 15p for DATA 7470 & 7472 29p 74141(&7441)73;) BR100 DIAC 25p 104 400V 75p P. .

CAPACITIVE DISCHARGE

ELECTRONIC 1GNITION KIT

8 pa rlita [ MK 23l el g hipeciofmenca igh quality. capacitive

electronic ignition Parkrite compietely

probiems of the contact br. tvor. Miafire Gus 10 contact

breaker bounce is_ siectronically eliminated, conisct bresker

burn (s eliminated. the condition of the cont not relevant to

the performance of the Ignition. and the system is no longer
dependent on the dwell period for recharging

krite will glve you: Up10 20% better fuei consumpilon. instant

Voted best of 8 Ignition
systems tested by a
leading Motoring Maga-
zine

Prices: D..Y. aasembly kit £10-93 including VAT pos g

packing. Ready built unit £13-88 Inctuding VAT

packing. (Both to fit all veMicies with coil/dis bator

ignitlon up 10 8 cytinders.] Switch for Inatant changsover

from ‘Sparkrite’” ignition to conventions! ignition £2-78

inciuding VAT post and pecking 1. P.M. imiting control

£2-42 Including VAT po: . (Fitted in case on ready butlt unit,

dashboard mounting on oy w lupply unite for any petrol-angined
cle {boat, th collcontact breaker ignition
Is on requ

CALT™IN AND SEE US FOR A DEMONSTRATION

ELEGIRDMIGS OESIGN
HSEU[}IH'[S of WALSALL

INIUM EL(I;JORESCENT

ices include lids,

codl and oatte ilte. officient fuel burning and less air poitution.
amoothes running, continual peak perfarmance
The Kit comprises everything needed: Ready drilled prassed

’ ORDER NOWV

Electronics Design Associates Oept. PE7
82 Bath Strest, Waisall, WS1 3DE. Phone 33852

nuta. boita sliicon grease. mu instructions to make the kit nega
thve o1 pouitive eurt page instaliation instructions
2 ony 1S THe BEaT SYaTEM AT ANY PRICE

motorcycle,  etc.

Neme

Address

Quantity Pleesa Supply

Sparkrite Mk. 2 D 1.Y. Assembly kits at £10-83
Spackrite M. 2 Asady Bullt Negative earth at £13-08
Sparkrite MK. 2 Ready Built Positive earth at £13-08
Ignition changeover ewitches at £2-79

RP.M.

b}

screws and VAT (at
8%). 18p should be
sdded to the total
order velue for post-
age and packing
nigh

gh  93p
high £1-14

604

this  reverss

You can buikd
polarity protected

8W fluorescent light. Everyihing needed s

A
supplied. white enamelied drliled m:
circuit board, high quahty Compo!
the fluorescent tube, nuts. bolts. wan

twork, ready drilied heatsink, printed

caps
pie asserbly and operating

instructiona When complete the iight has many uses: workshop and work-
bench klumination, garage lighting. emargency lighting. lighting for camp-
g, and boating. as an Inspection lamp and many more.

@e; Assemnbdly kit £3-48 inc VAT post and packing: Rnldy bulll £4-10 inc.
VAT post and packing; Diffuser S8p inc. VAT post and pack

Limit systema in the above unite at £2-42

Fluorescent Night sssembly kits at £3-48
Ftuorescent fight built units at £4:10
Diftusers for the above at 58p

of number
of number
of numbaer

1 enclose cheque/P.O.4 tor £

aiuminium boxer
aluminium boxes at
aluminium boxes at

Cheque No

{Seng S.A.E. If brochure only required)
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The best of all! - =

CATALOGUE 7 ISSUE 3

With 25p refund voucher
Up-dated Price and Product information

112 pages plus cover. As comprehensive and up-to-the-minute as possible.
Thouundn of Items from vast ranges of semi-conducters including I.C.s

rents, tools, les, technical information and diagrams are
Includod as well as a refund voucher worth 25p for spending on orders list
value £5 or more SEND NOW FOR YOUR COPY BY RETURN post
It's an investment in practical money-saving and rellability! 30p paid

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). It under there
is an additional handling charge of 10p.

QUALITY GUARANTEE. All goods are sold on -the
understanding that they conform to maker's specitication.
No rejects, seconds or sub-standard merchandise.

ELECTROVALUE LTD

All i to Section 2/5, 28, ST. JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 OHB. Telephone Egham 3603, Telex
264475. Shop hours: 9-5.30 dally. 9-1 pm Sats.

NORTHERN BRANCH: 880, Lan h

M19 1NA. Telephone (061) 432 4945. Shophoura DaIIyD-S 30pm 9—1pm$afa

12in LONG PERSISTENCE CRY. Full TRIMMER PACK. 2 twin 50/200pF
spec Price [6-50 to include VAT and ceramic. 2 twin 10/60pF ceramic: 2 min
Carnage strip with 4 preset 5/20pF on each: 3 air

MAKE YOUR SINGLE BEAM SCOPE spaced preset 30/100pF on ceramic base.
INTO A DOUBLE WITH OUR NEW LOW 1‘5LDL CLELTD CI37% £ D 030, (1 A [
PRICED SOLID STATE SWITCH, 2Hz to i

8MHz Hook up 10 a 9 volt battery and | PHOTOCELL equ. OCP71. 13p each.
connect to your scope and have two | MULLARD OCP70. 10p each.

traces for ONLY £6-25, P & P 25p. (Not

DELIVERED TO YOUR DOOR, 1cwt of

cased. not calibrated
) Electronic Scrap chassis. boards.

WIDE RANGE WOBBULATOR. 5MH2 to etc. No rubbish. FOR ONLY £4,

150MHz up 10 15MHz sweep width. Only
3 controls. preset RF lavel. sweep width
and frequency Ideal for 10 7 or TV IF
alignment. filters. receivers. Can be used
with any general purpose scope. Full Style similar to Type 746: grey. green or
instructions  supplied Connect 6-3V black, £3 each. P. & P. all types 45p
a.c and use within minutes of receiving each.

A vy © & F 30 (NOU | jes) EXTENSION TELEPHONES with
cased. aliora standard GPO type dial, bell and lead
20Mz to 200kHz WB, SINE and SQUARE | coding, £1.75 each. P. & P. 45p.
GENERATOR. Four ranges Independent HANDSETS. Complete with 2 inserts and
amphtude controls. thermistor stabilised. lead. 75p each, P. & P. 37p.

Ready t0 use 9V supply required. £8-05
cach. P & P 35p (Not cased not cali. | DIALS.ONLY 75p each. P. & P. 25p.

brated ) HIGH VALUE—PRINTED BOARD PACK.
GRATICULES 12cm x Tdcm high quality | har @8, of components. transistors.
plastic 15p each. P & P 8p leaded transistor computer boards.
£1-75, post pad.
Large quantity of good quality com- BEEHIVE TRIMMER 3/30 pF. Brand new.
ponents—NO PASSING TRADE—so Qty 1-9 13p each, P.’& P. 15p. 10-99 10p
we offer 3ib of ELECTRONIC each, P. & P. 25p. 100999 7p each, P. & P.
GOODIES for £1-70. Post paid. free.
¢ HE CRYSTAL' DRIVE UNIT. 19in rack
ROTARY SWITCH PACK—6 brand new mount. Standard 240V input with superb
switches (1 ceramic, 1 off 4 pole, 2 way. crystal oven by Labgear (no crystais) £5
etc.}). S0p, P.& P 37p each. Carr. £2.
P.C.B. PACKS. S & D. Quantity 2 sq. ft— 1,000pF FEED THRU CAPACOTORS Only
no tiny pieces. 50p, P. & P. 37p. sold in packs of 10. 30p, P. & P

ALWAYS SOME CHEAP SCOPES AVAIL-
CAPACITOR PACK—50 brand new com- ABLE—or build your own. Send for our
ponents. only 50p, P & P. 37p tube list with a S.A.E.

MODEAN TELEPHONES. Type 706: two-
tone grey or black. £3-75 each. Type 7006.
two-tone grey or green, €£3-75 each.

PLEASE ADD V.A.T. AT 8%
OPEN 9 a.m. to 6.30 p.m. ANY DAY
CHILTMEAD L TOD

7 ARTHU’R ROAD, READING, BERKS.
(rear Tach. College) Tel.: Reading 582605/65316

1
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Enough books are
written about crime,
this one stops it.

Outside it's a book. Inside it's an ingenious
ultrasonic burglar alarm from Heathkit. The GD-39.

A complete kit that can be assembled in only a few
enjoyable hours, with the help of a very easy to follow
instruction manual.

The GD-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitoring
it. Any movement made by an intruder in the room will
then automatically produce a change in the signal.

Which triggers off a lamp and, thirty seconds later,a
remote buzzer, that just you hear, or a loud bell.

Enough to scare the living daylights out of a burglar.

For more details,and a bookful of other ideas, just
post the coupon now for your free Heathkit catalogue.

Or, if you're in London or Gloucester, call in and see us.
The London Heathkit Centre is at 233 Tottenham Court
Road. The Gloucester showroom is next to our factory in
Bristol Road.

Heath (Gloucester) Limited,
Dept. PE75. Bristol Road,
Gloucester GL2 6EE.

Tel: (0452) 29451.

The GD-39
Ultrasonic Burglar Alarm

[oms=—==s=S=—eeee=--- -

ITo Heath (Gloucester) Limited, Dept PE75 " Gloucester
IGL2 6EE. Please send me a free Heathkit catalogue.

Postcode

1 | Remember easy terms are available w1th _HeATH ]
| the Heathkit Monthly Budget Plan._ i

605




TRANSISTORS 1.C.s (74 SERIES) JETs SUPER BARGAIN PACKS
AC107 0 BCISA 0 016 26106 6.21 | SNT400 014 SN7413  0-30 SNT42  0-73  SN74R2 No. Qty. Contents P
AC1Z6 013 BC159 ¢ 028 306 Q.44 | SN7401 014 SN7AIE  0-3  SN7450  0-15  SN7483 J1 1 Pre-amp component kit plus da 0
AC1Z7 013 BCITI 0 §-30  2GMSA  0-18 | SN7402 0.4 SN7417  0-28  SN7480 015 SN7Ag4 2l IR 0
ACi28 012 BCU2 0 0-40 2G402  0.25 | SN7403 014 SN7423 049 SN74TZ  0-M  SNT4t21 dooa o
AC138 0-20  BCi73 [ 0-30 NS 0-16 | SNT404  0-14  SN7a25  0-30  SN7473  0-41  SNT4122 Js 8  Zener diodes top hat type 75 volt 0
AC141 0-20 BC1&4 0 0-12  2NB97 0-18 | SN7405 0-15  SN7430  0-14  SN74T4 0-4) SNTHI23 J7 50 Mstres con/wire mixed colours 0
AC142 0-%  BC28 9-12| MJE2021 0:85 2NT15 035 §N7‘06 0-33  SN7432  0-30  SNTATE o-4= SNT4151 j; 13: Metres corvwire 4 metres 6040 solder :.
Al ez 013| MUE2955 095 2N726  0-25 | SN7H7  0-37 SN7433  0-40  SN7480  0-18  SN74153 .
Ag?f vz ES?SL 0-14| MJE30SS 0-86 2N753 0.5 | SN7408  0-26 SN740 615  SN7486  0-38  SN74IS5 1 Jio 100 0
i . NKT 025 2N13 16 | SN7409  0:23 SN7ae1 070 SNT490  0-50 SNT4196 1.28 | J12 250 ues o
e, O 2IRBoIcerios1s “3 0-25 NI i J14 100 Capacitors miniature mixed vsiues 0
AC188  0-27 BC214L 01| NK - MN1304  0-19
. . Jis 5 Terminal blocks brand new 12 way [ B
g 0l B 88 KT o1 ks 9 | LOGIC I.C.s (330 SERIES) MCM8 035 | 317 10 Switches 5 push to make 5 offion o
AGI7T8 | WP BGZM | NKT224 018 NITS 0.20 o g oA Mosz 018 ) J1a 12 Standard crocodile clips 0
AC128 } 92 BDRY 40| NKTZIO 015 onzes 0.0 | MCEO S8 MEER Gy MCWS 00 MCHEI 04 | sl 12 Screwdrivers § inches in langth o
ACYTT 026 BD132 0-40! NKT278  0-15  2N2923 0-18 J20 1 Pack nuts and bolts, self-tappers, elc. [}
ACI78 0-25 BDIM U MP 0C22 0-5¢ 2N2924 0-10 J22 20 Volume controls Jin and log mixed values []
ACYIT ez Botz § o1s| ocz Sa aasm a| s s swsis 12 TCAzoB 300 MCHIBSL 180 | 23 75 Syn/rubber grommets mixed siz H
ACY® 022 BDMS  0-60| OCIH 045 ZNzeG 0.1 | LMION 045 LMIZD 1B pyy socketst4andtgpin | 25 20 Screw on rubber jethinebldiasancos iR
ACYIS 022 BDMO  0-60| OC3% 055  2N2926Y 0-12 33p ® er sloove Mmix: ura and siz
4 s b J27 5 Lengths ferrite rod mixed tal and round [
vl an B LIi| %k ba o om | TESTED S.C.R. d28 20 Tag irips asaorted lengtna ¢
v v B 0h| S G s om | gopvisme D Cana amp O Cased.2 | 431 20 Preset pots lin and log mixed o
. : . ‘s | 100 PV 1amp TO-5 Case amp ase 0-20 20 Cepscilora can typs mixed values 0
AD140 053 BFis2 00l OCm2 0-15  2N3054  0-50 2% p TO-5 Case mp T0-68 Case 0-3§ tto ype v
AD142 .83  BF18) 0-40| oOC# 0-17  2N3055 0-50 TO-68 Case 0-47 433 50 Ceramic plale capacitors mixed values []
AD149 §5  BF134 0-12] OC200 0-20 2N3702 012 PV o TO5 C . 2 Yg 86 Case 087 | ¥ 1 Pack coppar ciad paxohn bosrd 0
J35 20 Fuse hoiders mixed 0
:E::; 55 A i 882; o3 e 92| s0Pv1amp TO-5 Case 3 amp 7066 Case 0-70 J 8 Metrss multi/core solder 60/40 22 swg 0-
f ‘ Jar 10  3:5mm Jack sockets chrome 0-
DI ) MP  BEIG7 D181 OCX3 07 IS 81 | THYAISTOR BT109 CON/BRIE! | TRIAC 6 amp 400V CASE 0-85 | J38 8  Sockets 5 pin and 2 pin o
ADI62 § 0-75 BF200  0-50 ogzo; -0 N7 014 1) W D e e g
AF115 © 028 BFZ4 03 445K 0-20  2N3T10 010 b
AF116 0.3 BUWSs  2.00| SGS2820 015 2n7i  o.10  BRIDGE RECTIFIERS OPTOELECTRONICS 0 A Kot con ponagliboRids LCus: (e Rsstoiele )
AF124 0-33  BFX29 028 SGS26942 0-14  2NIN3 120 50 RMS plastic cnu 0-40 | ORP 12 brand new o-58 | Y PAkC|;KS ONLY—add 10% to total order p| e for post and
e e Wi e B s | CRabain, (o (e,
: H b : ic case 049 7 .
v eA s pa| suo oe s | 00 A e cysa oiss |imoard 7 uorandinow] H0:5¢ RELAY KEYSWITCH, 24V. 1 pola. 2-way. New and boxed.
BC107 069 BFYS2 0:20) TIS®OM 033  2NaOS8  0-13 UJT 2N8027 brand new  0-2§ l!I.Av T.M.C. MINIATURE, 3-300 ohms, 2 pole, 4-way. 53p.
BC1E  0-08 BFYB1  0-65] TISOIM  0-33 2N4G59  0-15 | TRIAC 6 amp 88 CASE 200V SWITCH, 4-pole, 2 changeover. 15p.
BC108  6-09 BSY®  0.20{ TE17  0:30 2Na2s7  0-0 0-20 | FET 2N3818 0-38
e 0% bever 0| Via N T e ?O‘S'rn ed vllun and rypa':.v:.l‘ulzt;l-"tl over £§ (lu!ez l;‘pc:‘:
8C143  0-30 BSY 031 V50 040 N9t 02 | ELECTROLYTICS
:8:: ::: 5151‘" 3:3 oo ¢ ;g;ss S| 002250V, 4-0/64v, 4 7/16V. 6:8.40V. 10/35V, 33uF/35V. | Twin V/U Metres, plastic, approx. 40mm by 80mm. Brand
BCMg 010 CIE .55} 2TX302 017 25712 0.4 | “OuF/16V. all one price 0-7 each; 47uF/35V, 100uF/10V. new, raads 20 to 1 minus zero to 3 plus. L/R bargasin only
0-8 each. 125uF/16V, 220uF/40V, 680LF/16V, 63V/1.500uF. -95.
BC157 0.1  CVs4é1  0-20{ ZT¥S02 037 25745 04§ £2-95.
0-12 each. 16-16,F/500V. 32-32uF/275V. 0-25 each, 32-32uF/
Dlodes e T 450V. 0-35 each. BARGAIN PRICES. Minlature Edge Level Meter. Lots of uses only 95p.
2‘1“““3‘9 =.= ‘: &;ﬁz :z POLYCARBONATE Free Offer. OnasJ Pack of your own choice wlith all orders
H i 0 0TuF/250V. 0 033uF/250V, _ 10uF/250V, 0 1uF/250v, | valued at over L
Mla5 : : : :zggg :::z 0-22uF/250V. all 0-5 each. 1LF/Z50V 0-12 each. 2-2uF/250V. | Plesae add 15p m.,, 1o all orders where not atated, for
g:;"” ’ o s g (ideal cross-over), 0-25 each. oat end packing.
15 INS&B o8
Bae1 e W v vu | Special Ofter Resistors Special Offer MAIL ORDER DEPT. ONLY
3 10 IN30B4 . 07 | Carbon Film CR25 Type 1M2. 2m2, Bu purcha B
NN 08 INADOY . 5.9 | 10%, 10. 120, 470k0, ate.. 200 mixed brand new BC337 (Callers by appointment)
for only £1-25. trans
Special Offer 1.C.s Tou J.E.T. ELECTRONICS
ZENER DIODES Bulk  purchase 90a Mawney Road, Romford, Essex RAM7 7DA
400mW 2-33V all 0-09 sach brand new 14 pin pocial Otfer Look
1W 2-33V all 0-18 each docads  counters | 10 2N8027 LT for 50 1W Resis- Telephone: Romford 61486
only £1-28.
2 SN7490 for only £1. Y - tor. New £1, SPECIAL OFFERS ARE AVAILABLE ONLY WHILE STOCK LASTS
5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday-Saturday Q
MAINS TRANSFOAMERS HIGH QUALITY SPEAKERS, B4 x 6in — -«
AN 240V input, voitages quoted spprox eHiptical. only 2in deep. inve magnet
RMS (Please quote type no only when 4 ohms, rated up 10 10W, £1-50 h. or
ordering) 2 for £2-75 (qly discount ilmble) o000 W
TYPE 10/2, 10-0-10V at 2A. £1-50 each PL259 PLUGS, 50p each, or 5 for £2-25.
TYPE 18/2. 18V at 2A, £1-85 each REDUCERS (tor small co-ax) to tit above
TYPE 16/6. 16V at 6A + 45V at 100mA, £4 15 0
TYPE 2014, 26V at 4A » 125V a1 500mA. €4, 80239 socu'rs fio¥ fit PL259 plugs), 0p
TYPE 63/1, 6 3V at 1A, 85p each or 2 for _ each, or 5 for £ 0 g 'y
£1-50. MINIATURE suolu SWITCHES. 2 pole, @@@
TYPE 129. 400V 1 20mA + 200V at 10mA - 2 way. § for 50p.
6 3V at S00mMA, £1-2§ 1.c."AUDIO AMPS, TBAsoo od 5W o) (4]
TYPE 72703, 400V at IDmA + 200V at5mA + (sorry. no data). £1 esc 0
6 3V at 400mA, £1 DUBILIEI EI.ECTIIOI.VT!CS S0uF, 450V 0

TYPE 70482 250—0—250V at 80mA + 6 3V at
2A,(1-75

RAD'OSPARES 500W AUTO TRANS
FORMERS,  100-110-130-200-220-240-
250V tapped input and output. step-up
or step-down facility, ex-new squip 6.

CURLY LEADS, 4 core tetephone type

2 for lﬂg.

TRAANSISTOR HEATSINKS, to take 2 x
TO18 transistors. screw in clamps, block
size 1 x ) x tin, with holes for mount-
ing. 3 tor 50p.

VAI|ABI.E STABILISED PSU, solid-state
240V a c. inpul. output 0-24V dc at
500mA. +32V dc at spprox 50mA
Voltage controlled by externai 5k pot
Size 73 x 4 x 2fin (I 5kN pot). £5

sach

THREE-TURN W|R! WOUND POTS, 5kN
for above. 75p each

LARGE DIE CAS'I’ lOXEs (brlnd new
ITT) 104 x 6} x 24", £2 &

25-way ISEP PLUQ' AND ‘OCK!Ts 40p
set (1 plug +

DIN SPEAKER SOCK!TS (2-p|n) 4 tor 30p.

TV PLUGS, metal (yp-. 6 for 50

TV SOCKETS, type. § 1or 50’

TV LINE CONN!CTOIB {back to back
aocket). 5 for 50p.

SOLDER (mumcor.) lpp'ol fSyde.. 25p.

OA8! DIODES, 15 for 25p.

0C200 TRANSISTO! G or 50p.

BSYS5A TRANSISTORS, G for $0p.

~~
numun ELECTROLYTICS, 100uF, 275V @ (D
2 for 50p. \
PLESSEY ELECTROLYTICS, 470uF. 63V ~—
3 for 50p.

TCC ELECTROLYTICS, 1000uF, 30V. 3 for
80p.
PLESSEY ELECTROLYTICS, 1000uF ecome
180V, 40p each (3 for £1)
DUBILIER ELECTROLYTICS, 5.000mfd at
35V, 50p each
DUBILIEA ELECTROLYTICS, 5,000uF -
50V. 80p sach

DUBILIER ELECTRULYIICS, >.uumid

-

Y. S . learn how to become a radio-amateur
ITT ELECTROLYTICS, 6.800mfd, 25V -

high grade, screw terminais. with in contact with the whole world. We give

mounting clip. 50p each Z 5 & -
e ] s skilled preparation for the G.P.O. licence

63V, 75p each
PLESSEY CATHODE RAY CAPACITORS,

0 D4uF at 12-5KVvDC S t Il o . N
£1-50 sach Ay | free! Brochure, without obligation to:
15082 Mullard 150V Reg (equiv. QA2)

N e, (arored tor 1 103 transision i Dept. EB75, P.O. Box 156, JERSEY
brand new, 45p each

NAME :

TEAMS OF BUSINESS CASHWITH ORDER (minimum order£1) POST FREE (UK ONLY)

[
iy R | R BRITISH NATIONAL RADIO & ELECTRONICS SEHOOL -
1
I

PLEASE ADD 25% VAT I ADDRESS : _ W

Export enquiries welcome. Cailers weicome. Tues. to Sat

Plaase snclose 5.A.E. with ALL enquiries I BLOCK CAPS please '
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WATCH OUR

TR2I2VIsion
NOW IT’S BIGGER & BETTER
More pages! Larger size! Extra features!

Special Features this month:

| SERVICING-VIED-CONSTRUCTION-COLOUR DEVELDPMENTS | 631 55 Core '~

How a large-screen monochrome

= o= receiver can be converted for
| e ev l 5 l o “ displaying television waveforms.

CEEFAX/ORACLE
g RECEPTION
Start of a new series explaining the
‘-urges“‘le lﬂrgE-Sﬂ'EE“ principles and the practical techniques
used for teletext news displays.
LATEST COLOUR

RECEIVER CIRCUITRY

= n"e I
‘ A An account of the many novel circuit

m - techniques used in the latest Rank
. colour chassis.

PROJECT VIDEO SIGNAL

EXTRACTION

Many VCRs require a v.f. input.

K. Cummins presents a suitable
circuit for extracting the video signal
from a domestic TV set.

COLOUR RECEIVER
SERVICING
Les Lawry-Johns deals with faults

experienced on the Philips G6
colour chassis

SERVICING:PHILIPS G6 COLOUR CHASSIS
VIDEOQ:SIGNAL EXTRACTION FOR VCRs PLUS ALL THE
DEVELOPMENTS:NEW RANK COLOUR CIRCUITRY REGULAR FEATURES

NEW SERIES:CEEFAX/ORACLE RECEPTION TECHNIQUES

JULY ISSUE OUT MONDAY 16th JUNE, PRICE 40p
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Practical Electronics Classified Advertisements

RATES: 11p per word (minimum 12 words). Box No. 30p extra. Semi-Display £8.50 per single column inch, Advertisements must be
prepaid and addressed to Classified Advertisement Manager, “Practical Electronics IPC MAGAZINES LTD, Fleetway House,

Farringdon Street, London EC4H 4AD

RECEIVERS AND COMPONENTS

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS [I.C's DIODES & RECT.
AC187/188 709C TO99 0-30|IN914 0-04

PR. 0-40|709C D,I.L. 0-30|1N4148 0-04
BC107/ 741CTO99 0-36)0A202 0-00

BC108 0-08(741CD.I.LL. 0-36] 1N400/2 0-
BC109C 011|723C D.L.L. 0-80[ 1N4003/4/5 0
BC147/8 0-10|747CD.I.L. 0-85]1N4006/7 O
BCY70/71/720-18| 748C D.I.L. 0-38! BRIDGES

BFX86/87/88 1= WOl 1A
0-20] 350-8-Pin 100V 020
BFY30 o18]396-14-Pin 100 kyoie’1 4
BFY51/52 0-19] S8US-ATES 600V 0-80
oces | 0-4b] 2N3035 ZENERS
0C35 035 B IT. BZY88 3-3-
2N2646  0-30| g.pin 012 33V 5% 009
2N 30563 0-14(14.pin 012 l\oVa'.t ﬁ-?—
TIP9A  048)16pin 04| 200V 8% 01
TIP4IA  0-74] Al prices Féo'—hed 017

TIP42A 0-90] include V.A.T. [L.E.D.Clip 0-02

C.W.O. PLUS P.P. I5p TO
BETA DEVICES
4 Migh Bridge Street, Waltham Abbey, Essex

CLEARING DISTRIBUTOR 8TOCKS, tran-
sistors, diodes, components, etc. Sample
pack 68p incl. postage or send stamp for list.
REDHAWK SALES LTD., 10 Maple Lodge
(‘/l(?se, Rickmansworth, Herts. Maii order
only.

DEPT. 27

23 AVERY AVENUE
HIGH WYCOMBE
BUCKS.

AP

AXIAL PRODUCTS

AERIALS
4 ELEMENT FM STEREO
£3-80 + VAT + 50p P. & P.
18 ELEMENT TV
£2-00 + VAT + 50p P. & P.
¥ 10 ELEMENT TV
£1-75 + VAT + 50p P. & P.

New design, superior quality, including mounting
bracket and full instructions.

ACI127 20p 8cy70 18p IN4148 4
AC128 20p BFYS51 15p

BC107 " 2N2826 12p  400mV ZENER
Bcioe #p 2N3055 4p  DIODES
8c109 10p 1N4007 Sp  3-33v op
8c113 10p 1N4002 3p 741 0p amp 28p
BC148 18p 1N4003 6p  LM301 op amp
BC148 18p 1N4004 &p  arp

BRAND NEW COMPONENTS BY RETURN,
Electrolytics 16V, 25V, 50V, 0-47, 1-0, 2-2, 4-7,
10mfds, 5p; 22, 47, 51p (50V, 6p): 100, Tp (50V,
8p); 220, 8p (50V, 10p); 500, 11p (50V. 16p);
1000/25V, 18p. Subminiature bead-type tan-
talums. 0-1/35V, 0-22/35V, 0-47/35V, 1-0/35V,
2-2/35V, 4-7/35V, 10/20V, 22/16V, 47/6V,
100/3V, 11p. Mylar Film 100V, 0-001. 0-002,
0-005, 0:01, 0-02, 3p; 0-04, 0-05, 3}p. Mullard
tubular polyester 400V L6 series 0-001-0-022,
3ig; 0-033-0-1, 42p. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
ing K6 series, 0-01-0-047, 33p; 0-064, 0-1, 41p;
0-15, 0-22, 6p; 0-33, Tp; 0-47, 9p; 0-68, 11p;
1-0, 14p; 1-5/250V, 18p; 2:2/250V, 22p.
Mullapd miniature (‘333 ceramies 63V 112
series 29, 1-3pl-47pF, 3p; 5H6pF-330pF,
3lp. Plate ceramics 50V k6 series 470pF-
47,000pF, 2p. Polystyrene 63V. KI2 series
10pF-1,000pk, 3p; 1,200pF-10,000pF, 4p.
Miniature highstab carbon film resistors § W
E12 series 5%, (10°, over 1MS)) 1(2-10MQ,
1-2p; 1N4002, 6p; 1N4006, 8p; 1N 4148, 4p.
Postage 10p. Prices VAT inclusive. THE
C.R. SUPPLY €0O., 127 Chesterfield Road,
Sheffield, S8 ORN.

ADD 8% VAT + 10p P. & P. per £ under £5
C.W.0. MAIL ORDER ONLY

BULK OFFERS
Alt goods full spec_and marked BF173  £14-00
1N4001  £2-50 BC116A £8- BF181  £20-00
1N4002 £2-80 BC147 €8 BF 194 £8-00
1N4003  £3-20 BC148  £5 BF195 £6-00
1N4004 £3-60 BC149 €6 BSY95A £6-00
1N400S £4-30, BC157  £6
1N4006  £4-70 BC158 £8
1N4007  E5-00 BC159 €8
IN4148  £2-20 BC16Y £10
BC107  £7-00 BC267  £6- 741C £19-
BC108 £7-00 BC328 £10- Al prices per
BC108 £7-00 BCS548 £6-00 min. quantity 100
Out-of-spec.. mainly unmarked transistors 2500, £10.
Ferric Chloride £30 per 100 11b bags (8% VAT).
Miniature mains transformers, 100mA sec
£5/10; 5-0-9V £5-50/10; 12-0-12V £8/10; subminiature
6-0-6v 100mA £6/10.
400mW Zeners, most voltages, £5/100.
Assorted small value capacitors—ceramic, mica.
poly. etc., £26/10.000. Assorted C280 polyesters £26/
10,000. .

2N2646 £24-00
2N3055 £28-00
NESS5V £38-00
708C £18-00

Minimum Order £5; Carr. Free. Add VAT at the
appropriate rate (25%). S.A.E. enquiries.

JUNIPER ELECTRONICS (PE3)

PO Box 61, Southampton SO9 TEE

3 ASS. M.C. METERS £1-30 (40p). BANK OF
20 NEONS 74p (1 Ip). 5-FIGURE RESETTABLE
COUNTER 18/22V, works on 12, £2.50 (30p).
BOX WITH 20 x LA2 PO
1%, CAPS £1-50 (50p). COPPER CLAD FIBRE
GLASS PANELS 12} x 7in 80p; (8 x 4in 75p
c.p. COPPER CLAD PAX. PANE .
Sin, 6 for 65p; 8 x 94in, 3 for £1; 16 x 9%in,
60p; 12 x 12in,60p. AliP.P. TASERIES 1.Cs ON
PANEL(S) 10 for 80p (10p). List of Valupaks,
Computer panels, etc. 12p. Refund on purchase,
71b ASSORTED COMPONENTS £2°20 c.p.
J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 INL
Postage in brackets Mail order only
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“P.E. JOANNA™. Kit of all semiconductors
£31 inc. VAT. Postage, etc., free. 124 X
4-7uF electrolytic capacitors (miniature) £7.
Resistor pack containing 61 x 56R, 12 x 2K2,
61 x 83K, 170 x 47K, 122 x 120K, 50 x
150K, 24 x 180K, 26 x 220K, 12 x 270K
and 12 x 330K £4.50. All other components
will be available. Send S.A.E. for lists. Mail
order only to: (G. NEWMAN, 12 Francis
Avenue, St. Albans, AL3 6BX.

PREGISION POLYGARBONATE CAPAGITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE
440V AC(£10%) 63V Range

0-1uF (14" x 4%  bOp 1% +2% +5%
0-22uF (14 % §*) 58p | 0-47uF ~ 56p  46p 36p
0-25uF (14°x 4*) 62p | 1-0uF 68p  56p 48p
0-47uF (11"x 1" 71p | 22uF 80p  65p 55p
0-6uF (11"x1") 76p | 47uF £1.30 £1.05 85p
0-68uF (2°x 1) B0p | 6-8uF 21.84 21.28 £1.09
1-0uF (2°x3")  9lp [ 10-0uF £2.00 21.60 31.40

1p
- 2.0uF (2°x1%) £1.28 | 15-0uF 22.75  42-15 £1.90

0
TANTALUM BEAD CAPACITORS—Values avallable:
0-1, 0-22, 0-47, 1-0, 2-2, 4:7, 6-8uF at 15V/25V or 36V ;
10-0uF at 16V/20V or 25V; 22-0uF at 6V/10V or 18V;
33-0uF at 6V or 10V ; 47-0uF at 3V or 6V; 100-0uF at 3V,
ALL at 10p each. 10 for 85p, 50 for £4.

TRANSISTORS: | BCIS83/183L 1lp | BFY50 20p
BC107/8/9  9p | BC184/184L 12p | BFY51 20p
BCl14 12p | BC212/212L 14p | BFY62 20p
BC147/8/9  10p | BC547/668A 12p | AF178 30p
BC163/7/8  18p | BF194 12p | oC71 12p
BC182/182L 11p | BF197 13p | 2N3055 50p

POPULAR DIODES—IN914 8p, 8 for 45p, 18 for 90p;
1N916 8p. 6 for 45p, 14 for 90p; 1844 5p, 11 for 50p, 24 for
#1; IN4148 5p, 6 for 27p, 12 for 48p; IN4001 5ip; IN4002
6p, IN4003 64p; IN4004 7p; IN40O5 7ip; IN4006 8p}
IN4007 8{p.
LOW PRICE ZENER DIODES—400mW, Tol, £5% at
5mA. Valuenavailable: 3V, 3.3V, 3-6V, 47V, 5:1V, 5-6V,
62V, 6-8V, 7-5V, 82V, 9.1v. 10V, 11V, 12V, 13V,
18.6V, 16V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V.
ALL at 7p each, 6 for 89p, 14 for84p. SPECIAL OFFER:
100 Zeners for £5-50,
RESISTORS—High stability, low noise carbon ilm 59
W at 40°C, §W at 70°C. E12 series only—from 2-20 to
2:3M . ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2:20) to 2:2M Q) (730 resistors) £5,
S8ILICON PLABTIC RECTIFIERS—1-5 amip, brand new
wire ended DO27: 100 P.1.V. 7p (4 for 26p); 400 P.I.V. 8p
{4 for 30p).
BRIDGE RECTIFIERS—2| amp: 200V 40p; 350V 45p;
800V 55p.
SUBMINIATURE VERTICAL PRESETS-0-1W only:
ALL at 5peach: 500, 1000, 2200, 4700, 6800, 1kQ,
22k (3, 47k, 68k, 10kn, 16k, 22k, 47k 0,
100k 0, 2501, 680k 0. 1M Q, 2.0M, 5M.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COST OF SEA/ATRMAIL.

PLEASE ADD 25% V.A.T. TO ORDERS
Send 8.A.E. for'lists of additional ex-stock items.
Wholesale price lists available to bona fide companies

MARCO TRADING s
Dept. E.7, The Old School, Edstaston,
Kr. Wom, Shropshire
Tel.: Whixall 464/465 (8TD 0948 72)
(Propra.: Minicost Trading Ltd.)

TTL AT LOW PRICES!
ALL FULL SPECIFICATION BY
FAMOUS MANUFACTURERS

Type 124 25/99 | Type 124 25/99
7400 013 012 |7472 0-26 023
7401 013 012 | 7473 031 029
7402 013 0.12 | 7474 031 029
7403 43 012 | 7475 0.42  0-4i
7404 015 014 | 7476 032 029
7405 15 0.14 | 7480 0.44 039
7408 A5 014 | 7483 083 074
7410 013 0.2 | 7486 028 024
7412 0.15  0-14 | 7489 277 260
7413 .30 029 | 7490 0.43 041
7417 28 027 | 7491 0.69 064
7420 43 0.12 | 7492 0-44 0.42
7427 25 0.23 | 7493 0-43 04}
7430 013 0-12 | 7495 0.57 054
7432 025 023 | 749 072 064
7437 027 0.24 |74i07 032 029
7440 013 o012|7412t 032 029
7442 0.64 05974123 0.60 0-57
7445 .83 07674141 071 0.67
7447 83 073 | 74145 o080 o072
7450 13 0.12]|74153 071 067
7451 43 0.52]|74157 o081 07
7453 13 0-52| 74174 092 0-83
7454 (13 0.12]|74175 092 083
7460 13 012 | 74181 193 §.80

TTL MAY BE MIXED TO QUALIFY FOR
QUANTITY PRICES

IN4OOI  4p ZTX109 93p ZTX312 Ilp

1N4002 43p ZTX300 13p ZTX313 13p

IN4003  Sp ZTX30l 140 Z1x500 13p

IN4004 S5ip ZTX302 19
IN448 )ip ZTX303 15p ZIX501 14p
ZTX107 9ip ZTX310 9}p ZTX502 '9p

ZTX108 7i{p ZTX3Il Ilp ZTX503 I5p

Send S.A.E. for latest catalogue (includes TTL
pin layout guide). 10p P. & P. on orders under
£2. PLEASE ADD VAT AT CURRENT RATES.
ALL GOODS SENT BY Ist CLASS POST.

J. C. JONES
Dept. PE7, 46 BURSTELLARS, ST. IVES,
HUNTINGDON PEI7 4XX
(MAIL ORDER ONLY)

TURN YOUR B8URPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box b5, Frome, Somerset.
Immediate cash settlement.

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Tapped Auto Transformer, 240V-110V,
80 watts, £2 P.P, New.

Tapped Auto Transformer, 240V-1]5V,
200 wates, £4°50 P.P, New,

100 Watt Valve Output Transformer.
KT88s, etc. 8 or 150 or 100 volt line out-
put, £13:60 P.P.

FM Tyner with R.F, Stage and A.G.C.,
3 transistors, neg. earth, 2§ X 2x 1§ in with
circuit, £1°54 P.P,

Crouzet Geared Motors, 30 r.p.m. New,
£1475 P.P.

UHF TV Tuners. Transistorised, £2:10 P.P.
Panels with 1.C's on 8{p per I.C. min.
order 10 1.C's.

Transformers. 7-5V47-5V {A, £1°12 inc.
P.P. 12-0-12V, 100mA, £1°25 inc. P.P.9-0-9V,
100mA, £1-25 inc. P.P.29V 50mA, 95p inc.P.P.
6-0-6V, [00mA, £1°25 inc. P.P.
Transformer. 24 volt, approx. | amp +
6:3v CT approx. 500mA, £1°60 inc. P.P.
Transformer. 20 volt, | amp, £1°40 P.P,
Transformer. 45 vole, 2 amp, £3:38 P.P.
P.C. Board. S/S, 54 x 54in, 10 for £1:10 P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2:25 inc, P.P, Size 3" X 2” x 2",
Power Unit Components Transformer.
I8 volt | amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1460 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50VW,
41" x 13" 90p. inc. P.P.

Mixed Pack of C280 series Mullard capaci-
tors, 100 for £1°30 inc, P.P.
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INFRA RED
550uwW

LED S 0-125 0-2
RED 15p 19p m
GRE | 27p 3p 1A'xlnlvlvoad 49p

with Data A 1
cliptp | YEL | 27p | 33p | 10468110
OPTQ-ISOLATORS SCR's 50V 100V 400V
L4 15KV, 150kHz 1| TOSTA 259 alp  aep
Jo50 _ 2skv. SMH2 £225| TOBGIA 2lp  p  Sop
Dsta fres with af OPTO | TRIAC TOS 24 400V ®0p
2N2926(G) 12p
Actazie  1sp| Nags3 15p | ¥OLTAGEREQS.
AF117 20p| 2N3055 i ©1.50
Healif 19| 2702134 120 || (35 pragric sv
BC108 9p| TIS43 25p | cooma 140
BC10SC  12p| MPF102  40p
BC147/8/9/ 10p| 2N3819 25p
BC157/8/9/ 11p| 2N3g23 30p | BRIDGERECTS.
BC167/8/9 11p 2A 50V 30p
BC169C 12p| |Ng1s 3p | 2A 100V 36p
BC177/8/9/  17p| 4001 sp |[2a200v  a1p
BC182/3/4/L 11p| 4002 6p |24 400v  4sp
BC212/3/4L  12p| |N4004/5 i
BCY70 15| |N414g 4p | ZENERS BZY88
BCY7 22p| oa47 6p | 2:7-33v 9
BCYT2 12p| Gagt 7
BFY50/51 16p OAZ1 5p | NESSSV 60p
BFx29 30p| 0ass 5P | ZN414  £1-10
BSxo g QA W0 |mm e
g%);;‘,o 16p 0. P | Dalo Pen  70p
10p D.).L. SOCKETS
2NT706 10p 8-pin 12p
2N1711 20p| OP. AMPS 14-pin 13p
2N2904/6  18p| 709 all 25p | 16-pin 14p
2N2904/6A  18p| 741 8-pin 29p | Mica + bushes
2N2026(R)  7p| 748D.)L. 36p [To3 TOBS Sp

PRICES INCLUSIVE + 15pP. & P. (1st class)

ISLAND DEVICES, P.0. Box 11, Margate, Kent

DRY REED INSERTS

A e ki, Y
p, T - o g

Overall length -85 (Body length 1:1°),
Diameter 0-14°. Max, ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 75p
per dozen; £4-12 per 100; £30-25 per 1,000;
£275 per 10,000, VAT and post paid.

G.W.M, RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

VALVES. Radio, TV, transmitting, industrial
1930 to 1975. Many obsolete. 2,000 types in
stock. List 20p. We wish to purchase new
and boxed valves, also transistors, COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

REVERB LINES

163" long—Twin Spring—600 2 input. Will
drive from 741 1.C.
Phone for more data if required.
Price £6°50 plus £1-65 V.A.T. .
P. & P.freein U.K. Cash with order only.

G.P. ELECTRONICS
Pottery Rd., Bovey Tracey, Devon 0626 832670

SITUATIONS VACANT

Jobs galore! Tens of thousands of
new computer personnel needed over
the next few years alone. With our
revolutionary, direct-from-America,
course, you train as a Computer
Operator in only 4 weeks!

It can pay around £35 p.w. as a
starter and can reach over £90 p.w.
After training, our exclusive ap-
pointments bureau — one of the
world’s leaders of its kind — intro-
duces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obligation.

London Computer Operators

Training Centre Y37, Oxford Hse.
9-15 Oxford St., W.1,Tel. 01-734 2874
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BOOKS AND PUBLICATIONS

full details from:

THE McCOURT T.V. REPAIR MANUALS
MAKE REPAIRS SIMPLE AS A.B.C.

showing symptom, cause and cure for every
e 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 £335 for the correct manual by return. Colour manuals £3:35 each,

Set out in the easiest to follow style,
common fault and virtually every possibl

T.V. TECHNIC, 76 CHURCH ST., LARKHALL, LANARKS.

EDUCATIONAL

TECHNICAL TRAINING.

Get the training you need to move up
into a higher paid job. Take the first
step now—write or phone ICS for details
of ICS specialist homestudy courses on
Radio, TV. Audio Eng. and Servicing,
Electronics, Computers; also self-
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
316, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

CITY & GUILDS EXAMS.

Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians, Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
315, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

TELEVISION
TRAINING

16 MONTHS’ full-time
practical and theoretical train-
ing 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
September 15th.

Prospectus from London Elec-:
tronics College, Dept. A7, 20
Penywern Road, London SWS5
9SU. Tel. 01-373 8721.

COLOUR TV SERVICING.

Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles, practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
317, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

LADDERS

LADDERS, timber and aluminium. Tel.
Telford 586644 for brochure.

SERVICE SHEETS

S8ERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders-enquiries. TELRAY, 154 Brook Street,
Preston, PR1 7HP.

FOR SALE

PRACTICAL WIRELESS 1951 to 1972, Radio
Constructor 1951 to 1972, Practical Electronics
50 issues. Offers to: JACKSON, 68 Hartforde
Road, Boreham Wood, Herts. Tel. 01.953
50567.

WANTED 0

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

MISCELLANEOUS

PCB MANUFACTURERS OFFER: SPECIAL
this month, *P.W."” Easybuild organ PCBs in
Epoxy/fibreglass, roller-tinned and drilled
L.P.C. approved, £5-50 (20p) the set. Also
full spec., ready to assemble PCBs for: “P.W.”
Tricolour, £1.25 (12p); Tele-tennis (6 PCBs),
£3-50 (15p); Telephone exchange, £70 (12p);
Derby, 70p (8p). “P.E.” ORION with printed
layout on PCB, £1-10 (12p); Power slaves
(3 PCBs), £1-35 (13p); C.C.T.V. (2 PCBs),
£1-40 (15p); Smoke detectors 70p (12p);
Digital leaf, Scorpio 2, ferret locator, all 65p
(9p). C.W.0. P, & P. in brackets, MANY
OTHERS available. 8,A.E. for lists. PRO-
DUCTION SPACE FOR, PCB production,
electroplating, silk-screen printing, tinning
plus all ART/GRAPHIC photographic and
design facilities, Kstimates by return or
phone. W.K.F. ELECTRONICS, Welbeck
Street, Whitwell, Worksop, Notts., S30 4TW.
Tel. Whitwell 695 (Derbys.). Callers only to
2/3 Station Road.

35 WATT/GHANNEL

Stereo Amplifier Chassis

Just needs 50 volt, 2-3 amp power
supply. | glass fibre P.C.B. board
including DIN sockets, etc.

35 WATT RMS @ 4Q ch.
25 WATT RMS @ 8Q ch.

Disc 2mv. Aux. |, Aux. 2, tape
200mv, £38 inc. P. & P. 50p.

P. F. STEVENS ELECTRO-AGOUSTICS

8A CLARENCE ROAD
SOUTH BENFLEET, ESSEX

1€ 8OCKET PINS for low cost mounting of 8 to
40 pin DILs. 50p (+ 4p VAT) for strip of 100,
21-50 (+ 12p VAT), for 3 x 100, £4 (+ 32p
VAT) for 1,000. Instructions supplied—send
S.A.E. for sample. 10p P. & P. for orders
under £2, SINTEL, 53b Aston Street, Oxford,
Tel. 0865 43203.
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THYRISTORS gold bonded BT119 95p, P. & P.
8p. Numerical read out tubes type GN4A
96p, P. & P. 7p. B7G bases 3p, . & P. 7p.
8-pin octal bases 9p, P. & P. 7p. (Gen/purpose
diodes GEX54 8p, P. & P. 7p. Neons W/
ended 6p, P. & P. 7p.  1000mf16V 10p, P. & P.
7p. Lead with two female bnc plugs 32p,
P. & P. 7p. P/CB BOA ceramic bases 4p,
P. & P. 7p. 24V a.c. plug in relay octal base
dp/co 76p, P. & P. 27p. 6V miniature relay
dp/co ex-equip new 78p, I'. & P. 27p, Foot
operated switch 3% x 2}in 96p, I’. & I’. 35p.
10 damaged TV panels some colour delay
lines, etc. and B/W fantastic value at £1.85,
P. & P, 60p. 1 panel containing 7 common
electrolytic capacitors ex-250mf 50V, etc, and
1 1A bridge rectifier, 8 1A diodes and 7 other
dovices 78p, P. & P. 35p. Giant switch
cleaner in aerosol can 80p, . & P. 35p. Orders
over £10 P, & I, free. Orders for 7p P. & P.
over 10 items . & 1. 27p. To: INDUSTRIAL
RF SERVICES, 51 Deptford Broadway,
London, SE8 4PH. Tel. 01-692 4284.

HOME SCIENTISTS

Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS. The
NEW Boffin catalogue lists LOTS of
HIGHLY UNUSUAL, LOW-COST BAR-
s GAINS, READY-BUILT MODULES.

Here are just a few examples, there are
stacks more!

Dazzling MINI-STROBE (pocket size) £2'90
PEOPLE DETECTOR .. & .. £320
Big-Ear SOUND-CATCHER .. .. £320
Mini DREAM LABORATORY .. £320
Don't take our word for it though! GET A
COPY AND SEE! SEND ONLY 20p and we'll
RUSH YOU A COPY (YOU'LL GET THE
‘GOODIES’ JUST AS QUICKLY TOO!)

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey

{Mail Order U K. only)

SUPERB INSTRUMENT CASE by DBazelli,
manufactured from heavy duty PVC faced
steel. Hundreds of Radio, Electronle, Hi-Fi
enthusiasts and Industrial users are choosing
the cases they requirc from our range. Make
your VAT go further with our competitive
prices which begin at a low 75p. Examples:
Width, Depth, Height, 77 x 77 x 57 £2.85;
8" x 10 x 67 83.80; 12" x 8" x 7" #4;
127 x 12" x 7° $4-40. Over 200 Models to
choose from. Prompt despatch. Free literature
(stamp would be appreciated). BAZELLIL,
Dept. No. 23, St. Wilfrid’s, Foundry Lane,
Halton, Lancaster LA2 6LT.

ULTRASONIC TRANSDUCERS
Suitable for INTRUDER DETECTOR
Practical Electronics, March 1975
Tx/Rx Pair £3-50 4- 28p VAT
NEW SE05B-25T/R 25kHz Tx/Rx Pair
£3.70 4- 30p VAT
FIBRE OPTIC SUPPLIERS
2 Loudoun Road Mews, London NW8 0DN

e TREASURE TRACER
s MK “l Metal Locator

B Varicap tuning

Britsin's best selling mets! locator kit
Fitted with Fsredsy shield

Speaker and earphons operation
Knocks down to only 17in

Prebullt search coll assembily

Five transistor circuit

Thoroughly professional finish

You only need soldering iron, screw:
driver, pliers and snips

As seen on BBC-1 and €8C-2 TV

Send stamped, addrassed snvelope
for leaflet
Complete Buint ana [1 5 o 25
kit £10- 90 tested
Post 60p + 92p VAT (8%) Post 60p + £1-27 VAT (8%)

MINIKITS ELECTRONICS, 6g CLEVELAND ROAD
1 ONNON F18 2AN (Mail Order Onlv)
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DIFFICULT TO GET AT? Hold that screw
with a Slot-Grip screwdriver. Split blade
holds screw firmly. Screw can be driven
home with same force as standard screwdriver.
High quality product. Blade }in wide 6in
long for M3-M4 screws, £1.70 plus-10p P, & P.
E. & S., Cranbrook, Laverstock Park, Salis-
bury, Wilts.

fibre optic suppliers

MARE'S TAILS. Bulid a decorative display with thia
unit, 22in with 7.000 +

[

fibres. Looks immacutate. £10.

FIBAOFLEX SIZE 1. Flexible 440 strand glass light conduit,

bundle dia. 1-14mm. 40p per matre (£3 per 10m).

FIBROFLEX SIZE 4. 2-26mm bundle dia. £1-50 per metre

(€12 per 10m).

CROFON 1810. 84-sirand gnllc light conduit, bundie dia.

1-8mm, O.D 3-3mm. £1-20 per metre (£9 per 10m).

PLASTIC OPTICAL MONOFIBRE. For multiple liumination

from One source. Internal effects.

optical coupling, etc.

FP20 {0-5mm dia. per 10m; £4 per 100m.

EP40 (1mm dla.)—£2-20 per 10m; £15 per 100m.

FPBO (1-5mm dia.)—£4 per 10m; £30 per 100m.

OPTIKIT 103. Contains 2m Crofon 1610 plus 5m each FP20.

FP40, FPE0 plus polishing compound. A handy pack for

the experimenter and laboratory, £4.-90.

LENSES ANO REFLECTORS. We stock a range of 8 lenses

and 5 reflectors for use in proximity detectors. intruder
. short range

batch co
optical communications.
OPTIKIT LS. 1 esch of 6 lenses, £3.
OPTIKIT RRS. 1 each of 5 raflectors. £2-50.
CIRCULAR POLARISERS. Cut that glare. Reduce specular
reflection by up to 20 x —enhance contrast on cris. LED
dlspiays, nixies, instruments, eic. Avaliable in red/amber/
rean/neutral. 50mm ; 75mm £1-40; 150mm £4-50.
IGHT SOURCES Al CTORS: MV54 Miniature
(2mm) Red LED. {10 + 11%): MLEDS00 TO92 Red LED,
(10+ 17p); MLEDS2 infra-Red Emitter, (10+ 25p);
XC209-R 3mm Red LED, 20p (10+ 17p); XC208-Y or -G
Yeliow/Green, 30p (10+ 28p). 2N5777 High

N4

BE PROUD OF YOUR WORK AND BUILD
IT IN A BEC (Book End Chassls)

PUNCHING SERVICE IF REQ'D.

aB1 14 x § x 2In

9% 6x2n
GaB2 14 x 7 x 3in
aB3 14 x.9 x 4in
14 x 9 x 6in
A beautifully designed modern cabinet with simulated
e top (PVC bonded to metal)

The PE ORION HI-Fl STEREO AMPLIFIER uses
our GB1 Bec cablnet (lllustrated In Jan. 1875,
Practical E ics). Can be {led punched

or unpunched.
Please send 15p for foider of leaflets (refundabie).
H.M. ELECTRONICS (PE), 275a Fuiwood
Road, Sheffleld 512, %B)D (Behind Broomhill

4 x 741 (8 DIL) £1

13 x BC108 EQUIV. IN PLASTIC CASE (BC48)

£1. 30 x IN4148 G.P. DIODES £1.

FULL SPEC, DEVICES. PRICES INCLUDE 25%

VAT. P. & P. 20p. ON ORDERS UNDER £3.

SCOTT ELECTRONICS (Dept. P.E.)
P.O. Box 42, Wembley, Middx.

Photadarlington Silicon Detector. gain  x2,500. 5?
(10+ 42p); &RD'ISO Silicon Phototransistor—high speed,
4us good sensitivity. 70p (10+ 87p).
**NEW MLS203. Latest Motorola Light Activated SCAH.
High sensitivity 10mwW/cm?; high current 400mA (SA peak);
80V. Switch small motors or relay direct from optical
control, up to 24W power. £1-20 (10 + £1.10).
SEOSB4OT/A ULTRASONIC TRANSOUCER PAIR. Suit-
able for ‘Uttrasonic Doppler Shift Intruder Detector'',
Practical Etectronics. March 1975. Tw/Rx pair £3-50.
SEOSB-25T/R ULTRASONIC  TRANSDUCER PAIR.
«+ NEW ** The SEOSB-40T/R has proved to be an
extremely popular item in our range and we are
therefore introducin e 25kHz version. Although band-
width is less at = sensitivity is better 10dB.
Suitable for burgiar systems, proximity switches.
counters, lavel m: anti-collision devices. 25kHz
TwRx palr £3-70.
Pleass add 8% VAT to prices above (plus 22p on orders
less than £3). Send 8in x 6in S.A.E. for short form list.

FIBRE OPTIC SUPPLIERS
(Dept. PE), 2 Loudoun Road Mews
London NW8 0DN

{Please note change of address)

PRINTED CIRCUIT COPPER CLAD.
single sided. Quality wmaterial. Flame
retardant to N.E.M.A, Spec. Paper Base
(FR2) & x 7 x 5, 3 for 81. Epoxy Glass
(FR4) L x 7 x 5,2 for #1. Also panels
cut to your requirements, quotation by
return. Prices include I, & P. (ash with
Order.

. P. G. OLIVER & CO.
4 Hearsall Lane, Coventry, (V5 6HH.

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.5,U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236.

Add 10p P. & P. for orders under £2.

Data. andcircuitswhereappropriate,
S' NTEL supplied with orders or available
separately (send 9in x 4in S.A.E.)

ADD 8% VAT—Not 25%

DISPLAYS CLOCK ICo—PCBa—KIT
OL704(Econ} 0-3in CC £9-85 | MKBS2ON Alarm 13-00
oLror 0-3in CA £1:70 | PCBs, ski. for sbove £2-48
oLrer 0-8in CA£2-45 | PCB for 8 x DLTO04 -
NEN3Y 3 x 0-12in CC £1-08 | 8 dig Alarm C). Kit £10-58
MANIM 0-12in €C £0-48 | (ioss case. sws, trimr, LS)

FNDSS0 0-25in CC £1-18 | AYSI224 4 dight te2s
SOLOERCON Plns 100 for S8p. 4D0-£2. 1.000-£4. 3,000-1-50
CMOS from ACA and MDTOROLA
CODA001AE £0-31 | CD4023AE £9-21 | CD40718E -
CD4O11AE 9-21 | CD4Q42AE £1-37 | CDa0730E £0-20
CD4OT2AE t9-21 | CDA04OAE 9-62 | CD408SBE £0.17
CD4013AE 0-63 | CD40S0AE ©-82 | CD4088BE €117
CDAO1BAE 902 | CD4063BE t2-22 | MClascicP 0.2
CDA0I9AE £9-73 | CDA0BBAE £1:06 | MC1astoCP 1.7
CD4022AE £1-88 | CD40&BE £0-28 | MC14818CP  £1-87

Olher diaplays. 1Cs. RCA CMOS. Resistors. stc. svallable send S.A.E. or
phone (.30 to 7p.m ) for further intormation

BINTEL, 538 ABTON STAEET, OXFORD. Tel. (0865) 43203

QLASS FIBRE P.C.Bs for all projects. Drilled
and tinned. Send master print and 30p per
board plus 6p per square inch. ELECTRO
glRCl’lTS, 1 Highceliffe Way, Wickford,
L83eX.

HARDWARE. Comprehensive range of
screws, nuts, washers, etc, in small quantities,
and many useful constructors’ items, Sheet
aluminium to individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates in etched aluminium. Printed
circuit boards for this magazine, and other
individual requirements, one-off’s and small
runs. Machine engraving in metals and
plastics, contour milling. Send 2 44p stamps
for catalogue. RAMAR CONSTRUCTOR
SERVICES, Masons Road, Stratford on Avon,
Warwicks, CV37 9N,

21in 13 watt FLUORESCENT

LIGHTING (by THORN/AEI)

with ditfuser and on/off switch.

Ideal, caravan, boat,

emergency lighting,
ot

12 VOL

. C.
: Guaranieed
e
£5-50 - 3
inc. VAT snd post i a
List price £7-02 inc. VAT,

SALOP ELECTRONICS Tel. 53208
23 wyle Cop. Shrewsbury, Shropshire

LOW COST I1.C. MOUNTING. 100 I.C. pln
sockets 50p. Quantity rates. 8.A.E. details
and sample. 7 and 8 hole plastic supports
6p/pair. (P. & P. 8p/order). LED (MLED500)
20p each post free. Quantity rates. P.X.G.
ELECTRONICS, Oak Lodge, Tansley,
Derbyshire, DE4 5FE.

1.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new
step-by.step kits. Use and understand digital
logic techniques. Kits contain specially selected
1.C.’s, Holders, Veroboard, L.E.D.'s, instruc-
tions and data. Kit One éGates) and Kit Two
(Flip-Flops) nowavailable, £2°90 each, P. &P, 1 0p.
Bargain Offer—EXPERIMENTER'S PAK  £2:90
Gates, Inverters, Flip Flops, Counters P, &P, {0p
S.A.E. for further details to: AUTOMATED
HOMES, 69 High 8t., RYTON, Coveniry CV8 3FJ.
(Mail Order Only)

ENAMELLED COPPER WIRE

S.W.G. 11b Reel 4!b Ree/
10-14 £1-05 £1-15
15-19 £2:15 £1.20
20-24 £2.20 £1-25
25-29 £2:25 £1.30
30-34 £2:3% -£1.38
35-40 £2:50 £1-45

All the above prices are inclusive in U.K.

COPPER SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-445 8753
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DIQITAL CLOCK CHIP, AY-5-1224, with
data and circuit diagram, £3.66 plus VAT.
“Jumbo” LED digits (16 mm high), Economy
type. DI-747, only £2:04 each plus VAT,
post free, GREENBANK ELECTRONICS, 94
New Chester Road, Wirral, Merseyside, L625 AG.

-~

P. HOLROYD
(Engineering)
Supplier of Alum. & Steel
BOXES CONSOLES
CASES & HOUSINGS
Standard & Made to Order
GENERAL METALWORK

Write for details:

7 Nursery Road e Salisbury
Wiltshire Tel. (0722) 23120

FANTASTIC NEW
MICROTEST 80

MEASURES ,5
ONLY

90 x 70 x 18mm

ELECTRONIC ZERO N

Amazing Value at £11-95
8 fields of measurement
and 40 ranges

PRINTED CIRCUIT
BOARD IS REMOVABLE
WITHOUT SOLDERING

Yolts d.c. 6 ranges: 100mV, 2V. 10V. 50V. 200V, 1,000V

(20kan) 2% precision on d.c. and a.c

1-5V, 10V, 50V, 25ov 1,000V (4kN1/V)

:50UA, 500uA, SMA, 50mA, 500mA, 5A
p. .5 ges: 250pA. 2-5mA, 25mA, 250mA, 2-5A

Onhms 4ranges: Low N1, 1 x 1,01 x 10. 0 x 100 (from 1/10

di 11 until 5MN)

¥ Output 5 ranges: 1:5V, 10V, 50V. 250V, 1.000V

Declbels 5 ranges: +6dB. +22dB. +36dB. +50dB.

+62dB

BUDGET MINI AUDIO MIXERS

With Professional Facilities.
Slider Faders v Tone Controls v
Monitoring ¥ V.U. Meter.
Mono or Stereo J¢ Ready to use or
Kits.

Details Ref. PE:

PARTRIDGE ELECTRONICS

21-25 Hart Road, Benfleet, Essex.

Capacity 4 renges: 25uF, 250uF. 2.500uF, 25.000uF

SUPERTESTER 680R ICE
20,000 Ohm per Vol sensitivity
® Fuily screened against extarnal
magnetic fields ® Scale width
and small case dimensions (128 x
85 x 32mm) @ Accuracy and
stability (1% in D.C.. 2% in A.C.}
of indicated reading @ Simplicity
“ and ease of use and readability
@ Full ranges of accessories

® 1,000 times overload @ Printed

circuit board is removable without £1 8 . 50
de-soldering @ More ranges than any Accessorles Extra
other meter. Ask for free catalogue

Accessories {extra) available to convert Microtest 80
and Supertester 680R into following: LIGHTMETER,
GAUSS METER, ELECTRONIC VOLTMETER, AMPER-
CLAMP, TRANSISTOR TESTER. TEMPERATURE
PROBE, PHASE SEQUENCE INDICATOR, N x 100k
Multiplier. SIGNAL INJECTOR—Send for details

LIGHTING CONTROL UNITS
3 x 1§kW per channel sound-to-light converter using
isolated control circuitry for maximum safety. The
unit comes in kit or ready built form and features
y range switch
and dimming twl!ch {Bypass controis n an optional
extra.) Kit: £13-99. Ready built: £16-89
Details of dimmers, sequencers and other lighting
control units availabte on request.
Mail order or written enquiries only to:

SELEKTRON
21 Prior’'s Road, Windsor, Berks. SL4 4PD

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324[|

A-DC 0-06-3A-6 Ranges

A-AC 0-3-3A-5 Ranges

V-DC 0-6-1200 V-8 Ranges

V-AC 3-800 V-8 Ranges

Frequency in the range of 45 to
20kHz. Resistance: 500 ohm to
5 Mohm—5 ranges. Decibei: —10
to +12dB. Accuracy: =2:5%. DC
+4% AC. Dimensions. 167 x 88

* ™ ony £9 - 25

HIGH QUALITY
INSTRUMENT
CASES

Size: 7§ x 4; x %4in

MODERN STYLE
PANEL METERS
100uA

Size: 4} x 3tin

Price £1 ' 98

Pius 16p VAT

Price £4 ' 45

Plus 36p VAT
P.&P. 2p
GIVE YOUR INSTRUMENTS
QUALITY AT LOW COST

ALPHANUMERIC NIXIE TUBES B7971

The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
the alphabet,
numerals 0 thru 9

and special
characters in a
single tube

From the stand-
pointofboth read-
ability and elec-
trical characteris-
tics. the Alpha-
numeric NIXIE tube provides many unique benafits
including * 170V-21mA * All d.c. operation % Unitorm
continuous line characters of equal height * Memory
with simple solid state drive clrcul(a * Reudlblluy in
high ambient light

HNSDLL

ELECTRONICS LTD.
DEPT. PE13
7 COPTFOLD ROAD
BRENTWOOD, ESSEX

* ULTRASONICS «

40kH2 transducers at low price as used in
many magazine articles. Price includes
suggested circuits, order as type RL400PP
per pair £4-58 VAT inclusive.

CA3035—I.C.

3 amplifier array—129DB at 40kHz. Ideal
for use In RL400PP transducer receiver.
Price £1-78, VAT inclusive. Data only 17p.

COS—MOS LOGIC
NEW LOW PRICES

CD4000AE 0-27 CD4025AE 0-27
CD4001AE 0-27 CDA4026AE" 2:21
CD4002AE 0-27 CD4027AE 1-03
CD4007AE 0-27 CD4028AE 1-59
CDA400SAE 0-85 CD4029AE 2-21
CD4010AE 0:77 CD4030AE 077
CD4011AE 0:27 CD4035AE 1-85
CD4012AE 0:27 CD4040AE 2-11
CD4013AE 0:71  CD4042AE 1-56
CD4014AE 1-83 CD4043AE 2-29
CD4015AE 1-83  CD4044AE 2-29
CDA4016AE 0:71 CDA4046AE 2-29
CD4017AE 1-85 CDA4049AE 0-27
CDA4018AE 2-59 CD4050AE 0-71
CDA4019AE 0-84 CD4051AE 2:92
CD4020AE 2-06 CD4056AE 1-83
CD4022AE 1-92 CD406YAE 0.27
CD4023AE 0-27

CD4024AE 1-32 Data only 11p

All prices include VAT

ALSO

AC128 0-22 MC1310P 2:86
AC176 0-28 NE555Vv 0-83
AD161 0:51 ORP12 0-56
AD162 0-51 TBAB10S 1-29
BC107 0-12 TIL209 014
BC108 0-12 ZTX300 0:15
BC109 0:12 ZTX500 0-15
BC109C 0-21 2N29Z6 0-12
BC182 0-14 all colours

BC212 0-17 2N3055 0-48
BFY51 0-28 2N3702 0-15
BZY88 0-11 741/8DIL 0-33
series 40673 0-68

IMPORTANT. All prices include VAT. No
hidden extras.

0
* Long lite with no loss of brightness * Churuc(er
height 24in
Bases for above 80p sach

Price only 99p each plus 16p P./P.

Cross Lane, Braunston

META

Daventry, Northants.

JUST ARRIVED! !
NUMERIC INDICATOR TUBES

Ultra-long lite, high quality, 08 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current 14mA
Pulse duration 100us. Character height 0-51. overall
size 1-4

Brand new. guaranteed. Surplus to manufacturer's
requirements. Type B5853st

1-25 £1:-00; 25+ 90p; 100+ 80p;
1,000+ price on application
Add 8% VAT to all items + 35p P
ELECTRONIC BROKERS LTD
49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781

ARROW  SERVICE PLUS

COMPREHENSIVE LIST
NO HIDDEN EXTRAS. TOP
QUALITY PRODUCTS BY RETURN

| enclose PO/Cheque for 20p

Arrow Electronics Limited
Dept. PE13
7 Coptfold Road, Brentwood, Essex.
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.C. Popular Op Amps MFC4000 W Audio Amp 50p 3 .
TTL741.Cs mospuc;;;\ :n:'-pn comp 10p MFC6040  Electronic Attenustor 90p 5314 C'OCCK Ch'g 2_4'P'n DIL 650p
7400  13p | 741  65p | 7485 120p | 710 D1t comparator %p MFCB070  Zero Voltage Switch 250p Alarm Clock Chip 40-pin

] F 50
701 14p | 742 60p | 7485 30p | 74! OPAwithiat come (3 pinDIL) Bo W Temecsanbi T DIL (similar MM5316)  750p
M0z up | 7ear 78 | Tasy 2rap [ T Ouee ap  NES Dunsssiapn oL 1 | 5001 12 Digit Calculat
ey el e lum i oenee L e e we 5| CnpmanOl s
y - £
705 ibp | 745 10p | a2 asp | SNEAR'C A MR | R o R ST 2
o P | CA46 agaACU AL VNI o NE563 PLL FM.IF Demod t6-pin DIL  300p (All above supplied with basic
P | 7453 16p | 7493  40p | CA3048 4 Independent Ampiifiers i NES65 PLL 14-pin DIL 326p data; dat. tely 25 h
7410 13p | 7454  16p | 7494 48p | (CLBO38  VCO Fun Gen 14-pin DL £ NES66 Funclion Generstor 8-pin DIL  200p ala, cata separately 2up eac!
7413 32p | 7470 27p | 7495  65p | LM3OIA  Op Amp 7""" ext comp ”: NES6? PLL Tone Decoder B-pin DIL 2509 +S.AE)
7414 0p | 7472 25p | 7436 78p | LM Sueres bre Amp %P TBASIO  AWMiFM Radio recorver 1s0p ’
7616 33p | 7413 30p | 74107 30p e 3'::2"0,";\,“";’ =2 TBABOD 5 Walt Audlo Amp 90p PC Keyboard (0-9, decimal,
100, H
7520 1ep | 7474 30p | 74121 30p [ MCI310  Codess FM Siereo Dec 0% A I s A o 4 function, C, K, keys)
7422 25p | 7475  45p | 74141 65p | MC1r2 Quadmphonic/bes = NG TRF Radio Receiver 110p Size:2:36" x 376" x 0-45" 400p
7425  30p | 7476 30p | 74142 250p | MQISH4 SO Quadiapbonic Do 3
P P P | MC131s SO Quadraphonic Dec 4750 Data sheels on above | C.8 10p sach + S.A.E
7427 iTp 7480 50p 74154 150p
7430 14 4 74164 121 R-THYRISTORS 1
P | T s | Tes 1t [VOLTAGE REGULATORS (PLASTIC) SO TS0V 400v 600V Other B ACSRIO: RS gy
;:3(7’ ﬁp 7483 80p | 74193 120p | 0 1 Amp +Ve Ve A 23: on 14 |;g: 323333 1323 18: .332 :;22 !222
p | 7484  95p 14-pin 5V 7805 140p 7905 250p | 7a 80 B4p -
oL s | 12v 7812 140p 7912 250 | 16a 2505 4505 s fadl AT M RO D
7915 25
:':ns?,‘:.'i'.Z.'..'.','.,'.'.s,,.n 1ap E:L'o.‘,",;'," o e ::g: T e ok 140p. C106D 45p. MCR10125p. 2NS0B4 48D | 40430 99p, 40486 95p, 40669 99p.
Mica - 2 bushes for TO3 snd TOE6 Sp. pesch. | 24V 7824 140p fpzaiiaete BR100—BT-DIRECTIONAL TRIGGER FOR SCRs AND TRIACS, 21p.
Transistors BC213 10p | OCI5 48p |2N2219  20p.] 40595 85p, C-MOS LOGIC OPTD—ELECTRONICS
AT jojeca ook, smimeme Ml DR 155w |3 V0w | Eiboose 1 | e e 2Ser
1p | BD11S 55, o {2N p | LT 3V 1o P RP60 60 OCPT1 90
AC176 11p | BD124 752 0C44 5 11p | 2N2484 30p | TIS43 250 1gY126 ‘zf, IN4001 5':, 400mW  9p CD4Q01AE  19p gnp6| 50: INS777 40',:
AC187 12p | BD131 420 |OCT012 11p |2N2004  20p |2N2160 70 | pvoor g0t f e gp| 13w 18 CD4002AE  19p
AC188 11p | 801322 «sp |OCT3 60p |on2s0s 18p | 2N2ees  3sp P P P | CD4009AE  67p | LEDS
:gm ;:p BF115 22p ggg;f ;:p gNgggggB :p 2N4871 30p | OA47 Tp [IN40D7  Tp gg:g:;:g :;p élL?OQ;VI:Ih clip 1:p.“ o

e | BF167 2%p p | 2N 3 QA0 8p | IN4148 4 P reen/Yellow with clip 35p.
AD162 3p | BF173 25p | TIP2955  70p | 2N2926¥G  9p 0AT9 7$ P I‘é:’;:' s0p | COWIGAE  stp
AF114 5 13p | BF184 22p | TIP41A 85p | 2N3053 18p | FETS P | CD4017AE  120p SEVEN SEGMENT DISPLAYS
AF116 7 13p | BFig4 9p | TIP42A 70p | 2N3054 asp | BF244 36p | OAB1 7p | OTHER CD4018AE  175p 3015F 0-35in L 120p
AF139 30p | BF195 9p | ZTX300  12p | 2N3055  50p | MPF102,3  28p | OABS 9p | BA145  15p| varicap CD4022AE  169p | ||T704 0-33in DIL 130p
AF239 4p | BF196 11p | ZTX500 15p | 2N3442  140p | MPF104/5 28p | 00 6p| BAT4E  13p CD4023AE 190 | 1767  0.33in DIL 13sp
BC1078 9| @F1g7  12p [2TX108  8p|2N37023 11 | 2N3819  22p P BB105 30p | CO4024AE 1200 | 177 gleain DIL 225p
BC103C 10p | gFR39 28p | 2n697 13p | 2N37045  11p |2N3820 s7p | OAS1 6p CD402TAE  91p | \v\\iant 0.127in PCB 120p
BC1478  7p| prA7s  28p | 2N6SB 300 {2N37067 11p {2N3823  50p [ 0A95  7p|LED Noise CO40ZAE  140p | o U™ 0-19in DIL 180
BC149 90| BFx29 30 30p | 2N706 12p {2N37089  sp | 2NS4ST  28p [ o000 gp|Tio0s 16p| 21 o CO4029AE  175p n P
BC157 10p | BFXx84 56 25p | 2N708 18p | 2N3772 161p | 2N5458 28p P CD4046AE  202p
BC158 9% | BFX878  24p | 2N930 18p [2N3773  220p | 2N5459 28p CD4047AE  154p | NEW VAT RATES
BC159 10pd BFY50 12 16p | 2N11312  18p { 2N3%0X4  15p BRIDGE RECTIFIERS CD4054AE  196P { 950, on Transistors, Diodes
BC16SC  12p| gAy3ag  adp | 2N13023  17p | 2N39056 15p sV 100y a0ov 6oV | GDAOSSAE 1%6p Bridges, Op Amps, and
BC177 10| MJE340  45p | 2N13045  21p | 2N4058  15p | mOSFETS 0-254 20 - [CDSORIRENa2TE Radio, Audioand TV1.C.5
BC178 179§ MJE2955 93p | 2N1306 7  28p | 2N4060 13p | 40603 58p - P o 2 CD4071AE 26p 8% f M h TT’ e
BC179 18p| MJE30S5 65p [ 2N1308.9  28p }2N4289  18p | 40673 sep | 1A 22p  24p 27p P CD4081AE  26p on all others, e.g. T.T.L.s.
BC1823  10p| MPSU06  58p | 2N1613 20p { 40361 40p | 3n128 150 | 2A p  35p 45p 48p CD4510AE  120p C-MOS. V.R.s, SCAs,
BC18¢ 1p] 0C26 47p | 2N1711 20p | 40362 43p | 3N140 85p | 4A » 55p = CD4511AE  236p Triacs, Opto and many
BC212 10| OC28 s5p | 2N1893  27p | 40594 750 | an1a 750 | 6A 55p  60p CD4528AE  120p linear 1.C.s.

Minimum
Please add VAT as shown.

order £2. P. & P. 20p.

MAIL ORDER ONLY. Government,
colleges, etc., orders welcome.

TECHNOM

ATIC LTD

54-Sandhurst Road, London NW9. Tel..01-204 4333

SYNTHESISER

Modules by Dewtron®

The synthesiser illustrated was built using Dewtron
modules, as sold to constructors for some years now.
With over 10 years’ experience in mail-order, we have
supplied many famcus people and groups. Over 30 types
ot synthesis modules, some of extremely precision
design. e.g. VCO-2 log-law oscillator; 3-wave o0/ps;
sample/hold/envelope module; pitch-to-voltage
module allowing a whole equipment to "‘play itself’’ in
unison/harmony with any solo input or voice. Modules for
sequencer construction, too. Famous ‘‘Modumatrix’
patching system makes other patching a thing of the past!
Send just 20p for full catalogue to:

D.E.W. LTD.

254 RiIngwood Road, Ferndown
Dorset BH22 9AR

SCOTT ELECTRONICS

ESTCOURT HOUSE, ESTCOURT ROAD
GREAT YARMOUTH, NORFOLK

Tel. Great Yarmouth 57066
5W Chassls Stereo Ampllifler (2-5W/CH). Power requirements
12V d.c. Output: 2-5W/CH into 8 ohms. Two inputs: tape head
{(3mV) and 100mV mic./P.U. with suitable external components.

Controls: volume, balance and tone (slider controls):
£4 plus 25% VAT

12V d.c. Solenolds (short duration), 2in x 1in x 1in approx

55p inc.

VAT

12V Minlature Lamps fitted with flying

60p inc.

8 Track Car Stereo Players, 12V negative earth:

£14 plus 25% VAT

Decade Reslstance Box 0-111k In 0-1 ohm steps.
£38 plus 8% VAT

All prices include postage and packing.

All goods supplied are new and guaranteed

VAT

leads. Pack of 10

TUAC
Important Announcement

Prices quoted in our June advertisement included 25%
V.A.T. V.A.T. should be 8%. When ordering, the following
prices apply: Disco Mix £31:50; 3 Channel Light Modulator
£15-50, Single Channel version £7-25; Power Modules—
TP125 £19-50, TL30 £7-90, TL60 £12-50, TL100 £15-00;
Preamplifiers—VAQO8 £5-75, VAOS £5-00, SVAO1 £10-00;
PS125 £12-25, PS100 £11-25, PS60 £10-00, PS30 £5-90,
PSU2 £4-75.

TUAC

163 Mitcham Road, London SW17 9PG
01-672 3137/9080
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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 income and

ways to
[ ]
engineer a pettr future.

, e e mmCUT OUT THIS COUPON=m ewes evum snme
Tick or state subject of interest.
Post to address below.

.

colleagues_ who recently commenced the course.”"—Student D.1.B.. Yorks.
"Complgn_ng your course. meant going from a job I delested 10 a job that 1 love.
with unhm_lled prospects.”"—Student J.A.O.. Dublin.

"My training quickly changed my earning capacity and. in the net few years.

BETTERTOMORROW |

To Aldermaston College, —_—
Dept. TPE07, Reading RG7 4PF

Also at our London Advisory Office. 4 Fore St Avenue. Moorgate.
London EC2Y 5EJ Tel 01-628 2721

my earnings increased fourfold.—Student C.C.P.. Bucks.

AIND OUT FOR YOURSELF

These letters. and there are many more on file at Aldermaston College. speak NAME
of the rewards that h : ; i o L o Block Capitals Please
s that come to the man who has given himself the specialised know - ADDRESS

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 vou. Write to: POST CODE

OTHER SUBJECTS

I ELECTRICAL RADIO & TV General _ I
ENGINEERING Gen Radio and Draughtsmanship O
City & Guilds TV Eng o Archn:c(ural ni - I
Wiring and Radio Sersicing. Draughtsmanship g
Installations O Mantenance and echnical Drawing
I C G Electrical Repairs a I
Tech —Primar [0 Pracncal Radio &
¥
I Gen. Electrical Electronics (with o I
Fng 0O self-build ki) CTION
[ JI a Radio Amateurs Eog':j?:g::‘(:o
SECUP { I Exam. =) Institute of I
Building a
- I AERONAUTICAL Construction I
ENGINEERING ELECTRONIC Surveyor’s Inst o
- = d it h I Air Registration ENGINEERING CD{;'I;;: Works & I
1 Board Certificates O Gen Electronic
—_ il O ow = & pane
I Engineering a r\:iatinlf?(l Electronics General Building a I
° ° ° v General Cvil Eng O
Heating. Venulatung I
in just 2 minutes |
AUTO AGRICULTURAL ENG.  Carpentry &
I ENGINEERING REFRIGERATOR Jonery o I
N Cuy & Guilds Aute SERVICING Pamnting &
That's how long it will take you to fill in the coupon. Mail it today and ' ’*;"E'"“”"F = Elﬁf;’;f:“ﬂ g I
+ racuce
we’ll send you full details and a free book. We have successfully trained Invt Motor CET (Part a
thousands of men at home—equipped them for higher pay and better, I R ean = L‘.fg.':&"s'.f.ﬁé f»?:‘naﬁfé‘eﬁ‘. I
more interesting jobs. We can do as much for YOU. A low-cost home I Management Society of Engineers [ Qfﬂiu"\l;"ls e I
study course gets results fast—makes learning easier and something o Sl A encer) g orky Management
to look forward to. There are no books to buy and you can pay-as-you. Engincering O General Mechanical
) y y pay y Auto Dievel Eng C
learn. ;\Ialnlenancc 0O weldin
h 2 o
I gdowr &;cchanlc5d 0 Maintenance Fng [m] I
. . . Service Station an General Diesel
Why not do the thing that really interests you? Without losing a day's I Garage Management O Eng o |G.C.E. I
pay. vou could quietly turn yourself into something of an expert. I —58 0" & ‘A I
Cl;)lmplgle the coupon (or write if you prefer not to cut the page). No TELE DRAUGHTSMANSHIP ::::'wsa‘ag'%cr:;
) ; ; - t
obligation and nobody will call on you . . . but it could be the best thing I COMMUNICATIONS ot Passes! I
you ever did. City & Guilds Draughtsmen &
I Telecommunications O Designers =] I
Others have done it, so can you l
" Yesterday | received a Iene_r from the Institution informing that my applica- I POST ODAY FOR A
tion for Associate Membership had been approved. 1 can honestly say that this I I
has been the best value for money | have ever obtained. a view echoed by two

|
|
I
i
ALDERMASTON COLLEGE ,

AGE.
Dept. TPEO7. Reading RG7 4PF

) I Accredited by C.A.C.C. Member of A.B.C.C l
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY L___._—————————-'

Published approximately on the 15th of cach month by IPC Magazines Ltd.. Fleetway House. Farringdon Strect. London. EC4A 4AD. Printed in England by Chapel River Press. Andover.
Hants. Sole Agents for Australia and New Zealand—Gordon & Gotch (A/sia) Lid.. South Africa—Central News Agency Lid.

Publisher’s Subscription Rate including postage for one year. Inland £4-80. Overscas £5-00; U.S A. and Canada S13-50.

International Giro facilities Account No. 5122007. Please state reason for payment. “'messagd to payec’

Practical Electronics is sold subject to the following conditions. namely. that it shall not. without the written consent of the Publishers first given. be lent, resold. hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover) excluding Eire where the selling price is subject to V A.T.. and that it shall not be lent. resold
or hired out or otherwise di: of ina ilated ition or in any honised cover byway of Trade. or affixed to or as part of any publication or advertising. literary or pictorial
matter whatsoever




More than

Just a
catal

Projects for you to build.

4-digit clock, 6-digit clock, 10W high quality
power amp., High quality stereo pre-amp.,
Stereo Tuner, F.M. Stereo decoder, etc., etc. . ..

CIRCUITS . .

. Frequency Doublers, Oscil-

lators, Timers, Voltmeters, Power Supplies,

Amplifiers, Capacitance Multiplier,

etCa .71 .

Full details and pictures of our wide range of components,

etc.,

e.g. capacitors, cases, knobs, veroboards, edge connectors,

plugs and sockets, lamps and lampholders, audio leadst

adaptor plugs. rotary and slide potentiometers, presets, relays.

resistors (even 1% types!), switches, interlocking pushbutton switches, pot

cores, transformers, cable and wire, panel meters, nuts and bolts, tools, organ
components, keyboards, L.E.D.'s, 7-segment displays, heatsinks, transistors, diodes,

integrated circuits, etc., etc., etc. . .

REALLY GOOD VALUE FOR MONEY AT JUST 40p.

ELECTRONIC ORGAN

Build yourself an exciting Electronic Organ. Our
leaflet” MES51, price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49-note instrument with a
single keyboard and a limited number of stops.

Leaflet MES52, price 15p, describes the extension
of the organ to two keyboards each with five voices
and the ‘extension by an octave of the organ's
range.

Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53. also
priced at 15p.

Bjust 30p a year
" purchases). If you already have our

No more doubts

about prices

Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods—and we'll tell you
about price changes in advance for
(refunded on

catalogue send us an S.A.E. and we'll
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our mailing
list—you’ll receive immediately our
latest price list then every two months
from the starting date shown on that
list you'll receive details of our prices
for the next GUARANTEED period
before the prices are
implemented!—plus details of any
new lines, special offers, interesting
projects—and clip-off coupons to
spend on components to repay your
30p when used as directed.

8 NOTE: The price list is based on the Order Codes

shown in our catalogue so an investment in our
super catalogue is an essential first step.

Call in at our shop, 284 London Road,
Westcliff-on-Sea, Essex. Please
address all mall to P.O. Box 3,
Rayleigh, Essex, SS6 8LR.

A reprint of

the compiete

article giving

full construc-

tion details

published by '‘Elec-

tronics Today Inter-

national between January—

September ‘74 of the International

Voltage Controlled Synthesiser,

developed as a ''state of the art'’,

will be available shortly, price £1-50.
S.A.E. please for detailed price list.

really
perior
h quality

equaliser as described in the January
edition of ''Electronics Today Inter-
national’". We stock all the parts
(except woodwork) including the
metalwork drilled and printed. 15p
brings you a reprint of the article or a
S.A.E. please for our detailed price
list.

R - il e



