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| FROM BI-PRE-PAK |

@Stlrlma Sound Dmducts

UNIT 1 PRE-AMP/CONTROL MORE POWER—LESS SPACE

GREATER VALUE
S$SS140 MK.3

POWER
AMP

SUPERB VALUE AT

£7.80  Lb

WITH ACTIVE TONE

CONTROL CIRCUITRY Built for
UNIT 1, latest addition in the Stirling @ Input sensitivity—50mV, adjust- hard WOl’k
Sound range of realistically priced able
constructional modules Is golng to @ Output—200mV for 50mV in 40 WATTS Resulting ‘from research and
atssurte m:'sny!;’t Imlany ml?tre ,(‘:on- @ Bass control—= 15dB at 30Hz AM.S development, the Mk.3 verslon
s:uc 0'; G anntgdquzlit ybw' ere @ Treble control—+15dB at 10kHz VS of this most popular power amp.
price as prevente efore. ® Bal trol: vol | NTO 40 now includes built-In output capaci-
UNIT 1 offers full stereo facllitles, alance control; volume contro | tor with improved stability under
is guaranteed and easy to connect ® Operating voltage—10 to 16V severest working conditions.
up. £3_95 Greatly used for P.A., disco and
similar work, SS140 offers fantastic
MADE IN OUR OWN FACTORY IN ESSEX + 8% VAT value for the price.

Build and save with Stirling Sound Stirling Sound

BASIC MODULES FOR BUILDING UP TO A STEREO TUNER-AMP

POWER AMPS POWER

$S103 3W r.m.s. amplifier incorporating 1.C/SL60745.
With current, short-circuit and thermal protec-

tion £1-75
SL103-3 Stereo version of above using 21.C.s £3:25
S$S105 5W amplifier to run from 12V (3in x 2in x #in) £2-25
SS110 Mk. 3 Similar to SS105 but more powerful
giving 10W into 4 ohms, using 24V £2-75
S$S120 Mk. 3 20W module when used with 34V into
4 ohms £3-25
CONTROL .
SS100 Active tone control, stereo, 415dB cut and T\
boost with suitable network £1-60 > MODELS TO
S$S101 Pre-amp for ceramic p.u., radio and tape with
passive tone control details £1:60 CHOOSE FROM
S$S$102 Stereo pre-amp with- R.LA.A. equalisation, Not only do these excellent power

mag., p.u., tape and radio in £2-25
STABILISED POWER UNITS
S$S300 Add this to your unstabilised supply to obtain a

steady working voltage from 12 to 50V for your

audio system, workbench etc. Money saving and

packs stand up unfiinchingly to hard
work, inclusion of a take off point at
around 13-15V adds to their useful-
ness and once again price value is
outstanding.

very reliable £3-25* $s203 Add 50p for p/p any model.
$8310/350 Stabilized power supply unit with infinitely

variable output from 10 to 50V d.c. With Made to serve for years

anti-short protection and heatsink. Guaranteed. £11-00* 1 / £3-75*
F.M. TUNIHG $8312 12V/1A 3 75ib
$S201 Front end, geared drive capacity turning, 88-108 ss318 18V/1A £4-15

MHz. AFC facility £5-00 §S324 24V/1A £4-60*
$8202 I.F. amp A meter and/or AF.C. can be con- 3

nected (size 3in x 2in) £2-85 SS5354 SR k20
$S203 Stereo decoder $8345 45V/2A £6-25*

For use with Stirling Sound modules, or with any $S350 50V/2A £6-75

other good mono F.M. tuning section. A L.E.D.
beacon can be added to indicate when a stereo
signal is tuned in (3in X 2in) £3-85

Direct from the makers and obtalnable only
from Bl-Pre-Pak Ltd. Stirling Sound products
are designed by professlonal experts and

! d
NEW sHOWROOM ::,:nh:d“ .f:":“g,:,“’ é’,'f“'z,f,'}f,a:,. made In our own factory. They are distributed
TERMS OF BUSINESS: showroom. All welcome. exclusively through Bi-Pre-Pak Ltd.

VAT at 124% must bs added to total value of order except for items marked * - H N NN EES S EESY

or (8%) when VAT Is to be added at 8%. No VAT on overseas orders. POST X

& PACKING add 3p for UK orders unless marked otherwlse. Minimum mall ROAD, WELTOUIFF oD JdBLPREPAK  LTD), 22024 WEST
order acceptable—{1. Overseas orders, add ¢1 for postage. Any diference

wlll  be credited or charged. PRICES subject to alteration wlthout notice.

AVAILABILITY. Ail items avaliable at time of going to press when every

effort Is made to ensure correctness of Information.

Order your Stirling Sound products from

$8202

. Please send

for which I enclose £

BI-PRE-PAKLTD
Co Reg No 820919 NAME
222 224 WEST ROAD, WESTCLIFF-ON-SEA. ESSEX S$S0O SDF. . ADDRESS -
TELEPHONE: SOUTHEND (0702) 46344 PE10C

CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD.
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CONSTRUCTIONAL PROJECTS

CINE/TAPE SYNCHRONISER by N. V. Davies

Keeping pictures and sound in step in your home movies
CASSETTE PLAYER POWER SUPPLY by H. T. Kitchen
Cut battery costs with this short-circuit proof mains operated unit
STEREO DIGITAL PPM by R. W. Lawrence

Light emitting diodes replace the conventional Peak Programme Méter movement
in this novel design

P.E. DIGISCOPE—4 by R. W. Coles & B. Cullen
Final constructional details and power supply circuitry

GENERAL FEATURES

INTRODUCING WIRING PENS by B. Cullen.

User impressions of two modéls of this new constructional aid
INGENUITY UNLIMITED.

Telephone Bell Simulator—Simple Siren—Magnetic Cartridge Preamplifier—Two-channel
Trace Multiplier—Staircase Generator—Heads & Tails— Digital Leaf— Guitar Presence
Booster— Digital Frequency Meter—Logic Probe— TTL Touch Circuits — Digital Circuit
Tester— Anemometer

NEWS AND COMMENT

EDITORIAL—Good measure

SPACEWATCH by Frank W. Hyde

Mars The Friendly Planet

THE CLEAN ROOM

New UK plant for MOS production

INDUSTRY NOTEBOOK by Nexus

What's happening inside industry

MARKET PLACE

Interesting new products and a look at some new catalogues
PATENTS REVIEW

Thought provoking ideas on file at the British Patents Office
READOUT

A selection of readers’ letters

NEWS BRIEFS

Marine Electronics Symposium—Tape Cassettes—Name Change for Novus—
Amateur Convention—Courses

POINTS ARISING
Proportional Radio Control System—Sound to Light System

FREE WITH THIS ISSUE
COMPONENT WIRE BENDING GAUGE

SPECIAL P.E. OFFER
News of a special soldering iron kit being offered in next month's issue

Our November issue will be published on Friday, October 8, 1976
(for details of contents, see page 817)

780
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794

785
793
798
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803

807
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792

799

© IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protecied, and reproduction or imitations in whole or part are expressiy 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.
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vafuine

-| Become a

| radio amateur.

awl
l 1 Learn how to become a radio-

amateur in contact with the whoie

NAME

world. We give skilled preparation

e T AP

for the G.P.O. licence.
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Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 166, Jersey, Channel Islands.

Dept. PEE 10 6

ADDRESS

Block caps please .

range of light
dimmers and lighting
control systems

Iliustrated is the popular
PMSD 1000 module. A kW slider
control dimmer, interference sup-
pressed, 60mm slider range size
43 % 2x b{in. !deal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. £9.06
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, ete.

DD6IM (illustrated). Six kW
channels, six outlet sockets, master con-
trol, mains onjoff switch, size 23 x 84 xSin.
Price £140-40 inc. VAT.

DD61-B. Six |kW channels, using module
PMSD 1000, lowest cost system. S|2e|6§x8x5|n Price £64-50 inc. VAT.

DD62M. As DD61M but with six 2kW channels, size 25 x 104 x 6in.
Price £205'20 inc. VAT.
Add £2-20 postage and packing for all systems.
The Dimmit range includes rotary and slider control dimmers and

sound to light converters for home, entertainment and professional
applications. Ratings |kW, 2kW, 3kW

All products are guaranteed and are supplied with full instructions
and appiications. Full after-sales service. Technical advice given.

For full information on aoll modules and lighting control systems send
for our FREE illustrated catalogue and price list. Callers welcome, visitour
showroom for a demonstration of any of the modules or systems. Mon.-Fri.
9.30t0 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.

184 Royal College Street, London NW1 9NN Tel. 01-267 0201

TEXAS PNP DARLINGTON POWER TRANSISTORS TYPE T1P117, 38p.
NEW BO:)KS Constructing simpie short wave recelvers, 80p; i\. 'd.ros‘mple test

gear. T
1,000uF 40 VW ELECTROLYTICS, Size 1} x in, 3 for 38p.

VHF POWER TRANSISTORS. Unmarked. good 2N3866 #)p 3 for
SILICON SOLAR CELLS, 0 5V 5MA, 35p; 0-5V 50MA, $8p: 0-5V 100MA lﬂp. 0 5v.

200MA_ £1;.0-5V SO0MA 2226

ASSORTED TRANSISTOR ELECTROLYTICS{or S7p,

EX'AS TO? PLASTIC POWER NPN TRANSISTORS TYPE R2800A. No information. 50gy
3 for £1-10.
PLASTIC NPN-TRANSISTORS. 85% good, 579
g‘rm'nc’mp TRANSISTORS. 85% good,
GERMANIUM TRANSISTORS. ACI41K, AC‘I‘ZK AC153K ACHEK, AC187K, AC188K.
All 20p each.
SILICON BRIDGES. 200PIV.2A7 30p; 400 P(V 1A 30p
BF177 NPN TRANSISTORS. 100V 120 MHz, 10p each btor S0p.
12v DOUBLE CHANGE OVER ALED LAYS, S0p
PLASTIC TRIACS. 50PI1V 6A, 15p; 400PI¥ 6A. 80p.
PLASTIC SCRs. 50PIV A, 15p; 400 PIVL A, 40p
AUDIO AMPLIFIER 1Ca. SN76001 m \TAAGH.B 85p; TBA641 80p; SN DAY

TBASI p.

GERMANIUM BIODES. OA85. OAZ5..IN34A, Al $g gach

/BF224,AF 600MHZ NPN TRANSISTORS, 6 for g

20 SIL ON PHOTO TRANSISTORS AND PHOTO DARLINGTONS. Assorted, untested, £1. |/
ESSION TRIMMERS. 10pF 30p| /SOQF - ASOpF. 7S0pF, 1.000pF. Ail 6p each.
AL GATE MOS FETs LIKE 406737 4 for £1-10.
SORTED {, ; WATT RESISTORS. 17 Dmnrem vaiues, 57p.
128 TRANSISTORS. Branded but untested, 57p.

100 MULLARD C280 CAPACITORS. Assorted with chart, 57p.
TAG ENDED ELECTROLYTICS. 3.300uF 64VW, 50p: 4, 700uF 40VW. 45p. Both size 2¢ x 1}in
STC CRYSTAL FILTEAS 10-7MHz B.W. ~6KHz, £4.
MULTI-TURN CERMET 20 TUAN TRIMPOTS. 10}, 200, 500N, 100}, 200N, 5000, 1kM,

2k0, 5k, 10k, 20kN, 50kN, 100kN. 200k, 500k, 1M, 2M(,. All 30p sach.
MULTI- TURN WIRE WOUND 20 TURN TRIMPOTS. 1005800, 500, 1000, 2000N. 5000,

17 = 17oF TUNING CAPACITORS. With SM arive 38p.
IC TUNING ;AFACWORS. g
NSISTORS W, 4 1

W

akHz 50p| 28 5kHz 50p; 7,620kHz 25p;
TRHZ> kHz 25p; 8.300kHz._26p+ 1

; 8,583 3th1 25p; 'BT6 TRHZ 250, B:096-25xHz-Pip;

YSTALS. 5MHz 75p; 8,040kHz 759.
7 720kHz 45p; 7,966-7kHz 285
\ , 366 ZietHz 25p78483-3kHz 25p;
0 ¥50kHz 60p; 6.221° 11kHz 50p.

Please add 20p post and packing on U.K. orders under £2

J. BIRKETT

RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF
Tel. 20767

770
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TOP 500 SEMICONDUCTORS FROM THE LARGEST RANGE IN THE U.K
All devices manufacturer’s branded stock

Callin and see us 9-5.30 Mon-Fri 9-5.00 Sat
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2N456 1-40 | 2N2926 2N4922
2N456A  1-54 | Green 0-13 | 2N4923
2N457A 1-70 [ Yerow 0-13 | 2N5190
2N490 4-60 Orange 0-13 | 2N5191
2N491 5-00 | 2N3053 025 | 2N5192
2N492 §-75 | 2N3054  0-50 | 2N5195
2N493 5-98 | 2N3055  0-65 | 2N5245
2N69%6 0-25 | 2N3390  0-37 | 2N5294
2N697 0-16 | 2N3391  0-34 [ 2N5295
2N698 0-82 | 2N3392  0-14 | 2N5296
2N699 0-55 | 2N3393  0-15 | 2N5298
2N706 0-12 | 2N3394  0-15 | 2N5457
2N706A  0-12 | 2N3402  0-30 | 2N5458
2N708 0-21 | 2N3414  0-15 | 2N5459
2N709 050 | 2N3415  0-17 | 2NS492
2N711 0-55 | 2N3416  0-23 | 2N5494
2N718 0-22 | 2N3418  0-27 | 2N5496
ON718A  0-40 | 2N3440  0-57 | 2N5777
2N720 0-69 { 2N3441  0-78 | 2nGO27
2N914 0-22 {2N3442  1-20 [ 3N128
2N916 0-43 [2N3638  0-18 | 3N139
2Ng18 0-34 [ 2N3638A  0-18 | IN140
2N929 0-25 | 2N363%  0-30 | 3N141
2N930 0-26 [2N3B41  0-20 | 3N200
2N1302  0-37 | 2N3702  0-17 | 40361
2N1303  0-37 | oN3703  0-15 | 40362
2N1304  0-40 { 5N3704  0-15 | 40363
2N1305  0-40 | 2N3705 015 | 40389
2N1306  0-45 | oN3706  0-14 | 40394
2N1307 0-45 | 2N3707  0-18 | 40385
2N1308  0-80 | 2N3708  0-14 | 40406
2N1309  0-80 | 2N3709  0-15 | 40407
2N1671  1-80 | 2N3710  0-14 | 40408
2N1671A  1-92 [ 2N3711  0-15
2N1671B  2-12 | 2N3712  1-20 | 40410
2N1711 0-27 | 2N3713  2-30 | 40411
2N1907  5-50 | 2N3714 245 | 40594
2N2102  0-60 | 2N3715  2-45 | 40595
2N2147  1-40 | 2N3716  2-80 | 40601
2N2148  1-65 [ 2N3771 160 | 40602
2N2160  1-10 | 2N3772  1-70 | 40603
2N2218A  0-47 | 2N3773 2-85 | 40604
2N2219  0-42 | 2N3789  2-60 | 40636
2N2219A  0-52 { 2N3790  2-75 | 40673
2N2220  0-35 | 2N3791  2-75 | AC126
2N2221  0-22 [ 2N3792  2-90 | AC127
2N2221A  0-28 | 2N3794  0-20 | AC128
2N2222  0-25 | 2N3819  0-28 | ACI5IV
2N2222A  0-25 [ 2N3820  0-29 | AC152V
2N2368  0-17 [ 2N3B23  0-81 | AC1S3
2N2369  0-25 | 2N3%04  0-21 | AC153K
2N2369A 0-21 [ 2N3806  0-22 | AC154
2N2646  0-55 | 2N4035  0-67 | AC176
2N2647  1-10 | 2N4037  0-55 | AC176K
2N2904  0-36 | 2N40S8  0-20 | AC187K
2N2904A  0-37 | 2N4059  0-15 [ ACY188K
2N2905  0-37 | 2N4060  0-20 | AC187
2N290SA  0-38 | 2N4061  0-17 | AC188
2N2906  0-28 | 2N4062  0-18 | AD142
2N2906A  0-25 | 2N4126  0-17 | AD143
2N2907  0-21 | 2N4289  0-30 | AD149
2N2907TA  0-22 | 2N4919  0-85 | AD150
2N2924  0-15 | 2N4920  0-90 | AD161
2N2925  0-17 | 2N4921  0-60 ! AD162
TTL FROM NATIONAL, ITT,
SN7400  0-16 | SN7412  0-25 f SN7438
SN7401  0-16 | SN7413  0-25 | SN7440
SN7402  0-16 | SN7416  0-43 | SN7441
SN7403  0- SN7417  0-43 | SN7442
SN7404  0-18 | SN7420  0-16 { SN7445
SN7405  0-18 | SN7423  0-27 | SN7446
SN7406  0-51| SN7425  0-27 | SN7447
SN7407  0-18 | SN7427  0-27 | SN7448
SN7408  0-18 | SN7430  0-16 | SN7450
SN7409  0-18 | SN7432  0-27 | SN7451
SN7410  0-16 | SN7437  0-35 | SN7453

CA2130
B8C183 0-11 | BF152 0-25 | LM301A
BC183L  0-14 [ BF153  0-25 | LM308N
AD161 PR | BC184 0-12 | BF154 0-25 | LM309K
AD162 'l 70 | BC184L  0-14 | BF159 0-35 | LM380
AF106 0-45 | BC207 0-11 { BF160 0-30 | LM381AN
AF114 0-65 | BC208 0:10 | BF161 0-60 | LM702C
AF115 0-65 | BC212 0-14 | BF166 0-40 | LM709
AF116 0-65 | BC212L  0-17 | BF167 0-33 TO%9
AF117 0-65 | BC214L  0:17 | BF173 0-33 8DIL
AF118 0-65 | BC237 0-17 | BF177 0-38 14DIL
AF124 0-85 | BC238 0-12 | BF178 0-45 | LM710
AF125 0-65 | BC239 0-16 | BF179 0-48 | | M723C
AF126 0-65 | BC251 0-15 | BF180 0-451 | M741
AF127 0-85 | BC253 0-22 | BF181 0-45 TO%9
AF139 0-69 | BC257 0-17 | BF182 0-45 80IL
. AF186 0-50 | BC258 0-17 | BF183 0-45 14DIL
AF200 0-70 | BC259 0-18 | BF184 0-35 [) M747CN
AF239 0-74 | BC261 0-21 | BF185 0-30 | | M748
AF240 0:90 | BC262 0-19 | BF194 0-12] 8DIL
AF279 0-80 | BC263 0-30 | BF195 0-1 14DIL
AF280  0-85 |BC300  0-45 | BF196 013 M3g900N
AL102 1-50 | BC301 0-45 | BF197 0-14 | | M7805P
AL103 1-50 | BC302 0-40 | BF198 0-15§ LM7812P
BC107 0-14 | BC303 0-60 | BF200 0-31] LMm7815P
B8C108 0-12 | BC307 0-20 | BF225J 0-25 | LM7824P
BC109 0-15 | BC308. 0-18 | BF244 0-351L005T)
BC113 0-17 | BC309C 0-25 | BF245 0-34 | MC1303
BC115 0-19 | BC317 0-14 | BF248 0-75 § MC1310
BC116 0-19 | BC318 0-13 | BF254 0-20 | MC1330P
BC116A 0-20 | BC337 0-19 | BF255 0-20 | MC1351P
BC117 0-22 | BC338 0-21 | BF257 0-37 } MC1352P
BC113 0-18 | BC547 0-12 § BF258 0-49 | MC1466L
BC119 0-30 | BC548 0-10 | BF259 0-49 | MC1469R
BC121 0-45 | BC549 0-13 | BFR39 0-24 | MEO402
BC125 0-18 | BCY30 1-03 | BFR79 0-24| MEO404
BC126 0-25 | BCY31 1-06 | BFS21A  2-60 | MEO412
BC132 0-30 [ BCY32 1-18 | BFS#8 1-04 | ME4102
BC134 0-15 | BCY33 0-90  BFS61 0-30 | ME4104
BC135 0-15 | BCY34 0-98 | BFS98 0-27 | MJ480
BC136 0-19 | BCY38 2-00 | BFX29 0-36 | MJ481
BC137 0-14 | BCY42 0-60 | BFX30 0-38 | MJ490
BC140 0-60 | BCYS58 0-55 | BFX84 0-38| MJ491
BC141 0-65 | BCY59 0-32 | BFX85 0-41| MJ2955
BC142 6-30 | BCY70 0-25 | BFX87 0-35| MJE340
BC143 0-30 | BCY?1 0-26 | BFX88 0-32 | MJE2955
BC147 0-10 | BCY72 0-24 | BFx89 0-95 | MJE3055
BC148 0-10 | BD115 1-20 | BFYS50 0-30 | MJE370
BC149 0-13 | BD116 1-20 | BFY51 0-38 | MJE371
BC153 0-27 | BD12t 2-00 | BFY52 0-36 | MJES20
BC154 0-27 | BD123 2-00 | BFY53 0-34| MJES21
BC157 0-12 | BD124 2:00 | BFYS0 1-27| MP8111
BC158 0-11 | BD131 0-51 | BRY39 0-50 | MP8112
BC160 0-78 | BD132 0-54 | BSX20 0-31| MP8113
BC167 0-12 D135 0-42 | BSX21 0-32| MPF102
BC168 0-12 | BD136 0-42 | BU10S 3-05] MPSAQS
BC168 0-12 | BD137 0-45 | BU20S 2-40 | MPSA06
BC169 0-12 | BD138 0-48 | C106D 0-65] MPSA12
BC169 0-12 | BD139 0-50 | CA3020A 1-50| MPSA55
BC170 0-16 | BD140 0-50 | CA3028A 0-85! MPSASE
8C171 0-14 | BD529 0-35 | CA3035 1-35| MPSUQS
BC172 0-12 | BD530 0-38 | CA3048 0-73] MPSU06
BC177 0-19 | BDY20 1-13 | CA3048 2:15) MPSU55
BC178 0-18 | BF115 0-36 | CA3052 1-82] MPSUS6
BC178 0-21 | BF117 0-70 | CA3080A 1-10| NES55V
B8C182 0-11 | BF121 0-55 | CA3089E  2-00| NE5S56
BC182L  0-14 | BF123 0-55 { CA3090Q 4-25] NE560D
TEXAS, SIGNETICS, ETC.
SN7454 0-16 | SN7483 0-92 |[SN74100 1-15 | SN74154
SN7460 0-18 | SN7484 0-85 JSN74107 0-30 | SN74155
SN7470 0:32 | SN7485 1-25 |SN74118  0-90 | SN74157
SN7472 0-28 | SN7486 0-29 'SN74119  1-80 | SN74160
SN7473 0:30 | SN7490 0-43 |SN74121  0-34 | SN74161
SN7474  0-30 | SN7491 0-68 |SN74122 0-45 | SN74162
SN7475 0-40 | SN7492 0-43 |SN74123 0-40 | SN74163
SN7476 0-36 | SN7493 0-43 ISN74141  0-72 | SN74164
SN7480 0-45 | SN7494 0-74 JSN74145 0-74 | SN74165
SN7481 1-10 | SN7495 0-59 |SN74150 1-20 | SN74167
SN7482 0-87 | SN7496 0-78 |SN74151 0-77 | SN74174

Trade and export enquiries welcome
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BRBLLLABEL

A Marshall (London) Ltd Dept: PE

40/42 Crickiewood Broadway London NW2 3ET
Tel: 01-452 0161/2 Telex: 21492

& 85 West Regent St Glasgow G2 2QD

Tel: 041-332 4133

& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel: 0272-654201/2

& 27 Rue Danton Issy Les Mouilneaux

Paris 92

CATALOGUE PRICE 40p (30p TO CALLERS)

NE561 4-48
NES65A  1-30
o 2 NEW RANGE TOOLS—HIGH QUALITY
0c o5 [ MINIATURE ELECTRONIC PLIERS
%;51' gig AND CUTTERS INSULATED HANDLES
0C72 0-45 Round nose box joint 4in
[oler:3] 0-75 long £2-50
83 0-50 Diagonal cutters box joint
g?a”‘? g;:g 4in long £2-80
SL4T4A  2.35 Flat nose box joint 4in long £2-40
SL610C 235 Snipe nose box joint 4in long £2-40
SLENC  2:35
SL612C  2-35 DESOLDERING TOOL £5-00
SL620C  3-50
SL621C  3-50
SL623 575
SLE4OC 400
SLE4IC  4-00 P.C. MARKER PEN DALO 33PC, 87p.
SN76003N 2-36 Bl ZENER DIODES 400MW 11p, 1W 17p,
SN76013N 1-50 2.5W 3sp.
SN76023N 1-45
SN7E0TIN 2-50 1(6: sochTs 8 DIL 14p, 14 DIL 15p, 16 DIL
ST2 0-20
TAAZE3  1-25 RESISTORS W 2p (100 per value £1-30)
TAA300 2-67 W 3p (100 per value £2-00]
TAA3S0  2-48 SCORPIO CAR IGNITION KIT £12-95.
TAAS50  0-60 JUMBO 7 SEGMENT DISPLAYS £2-16.
TAABIIC 2-25 DL 707 £1-80.
1’562513 §;2 MINITRON £1-50.
TBAGHIB 2.50 LEDs Red. green and yellow, 0-2in dia. 24p.
TBABS1  1-80
BAS0O  1:20
TBASID 116
TBAS20  1-03
Teaszo  1-79 ] SEE MARSHALL'S FOR CMOS
TIL209  0-30 BB epacoo o018 1- .
TiPea  0-50 [l €04007 .20 | Goeots 1- %
TIP2C 075 [ 04002 0-20 | CO4020 1- 0-94
1::%3 gg CD4007 0-20 [ CD4022 o0- s
. CD4008 0-87 [ CD4023 o- 1-18
TIP31A 0-62 CD4009 0-87 | CD4024 ©O- 0-58
TS o oo o3 0w i
e Vi IR ] s TR 5
3 0-57 |CDa029 1- :
1IP33A 1-00 g%:g :-:: gmg o- ::
P33C b - D4031 2- )
I:P34A :g CD4016 0-36 | CD4037 © ::
TIP34C 1-70 CD4017 1-01 [ CD404Y O-
TIP35A 250
TIP36A  3-35
TP41A  0-70
TIP4IC  1-00
TIP42A  0-90 Veroboard
TIP42C 12 Copper Plain
TIP2955  1-00 01 015 oT 015
TIP3055  0-50 2:5x34n  3¥p 29p 2p 17p
TIS43 0-30 2:5 x 5in “up 40p 19p
ZTX300  0-15 3 x 3}in “up wp - :
o vn axse 49p S 32 Wp
ZTX500  0.15 3B} x17in €173 £1-44 £1-00 £1-92
ZTX501  0-15 PINS x 36 3p
ZTX502  0-18 x 200 £1-17  £1-19
ZTXS30  0-23 Trade and Retali Supplied
ZTxs31 o

Potentiometers
SN74175 3-94 LinearorLog Single Double
SN74176  0-86 Rotary Pots 25p 75p
SN74180 1-23 Rotary Switched 55p —_
SN74181  2-58 Sliders 45p 75p
SN74190 1-33
N 1i33 Full range of capacitors
SN74193  1-13 stocked. See catalogue for
SN74196  0-81 detalls
N74197  0- . .
SN;:,?,B ‘;,‘,} Presets—Horizontal or Vertical
SN74139  2.04 01w 8p 0-3W 10p

DIN PLUGS— 14p DIN CHASSIS SOCKETS—10p

3-pin, 4-pin, 5pin 180°, 5pin 240", 6-pin, 7-pin and Speaker

LINE SOCKETS—14p each
3 pin, 5§ pin 180° and Speaker

PHONO PLUGS (screw top)

Red, white. black, green or pellow 10p, Chrome 15p

LINE PLUGS (same colour) 10p, Chrome 15p
PHONO CHASSIS, sockets

single 7p, double 10p, 3-way 12p, 6-way 25p, 8-way 35p

ALL PRODUCTS FULLY GUARANTEED TO MANUFACTURER'S SPECIFICATIONS

October 1976

JACK PLUGS AND SOCKETS
}in mono piastic piug 15p

}in mono chrome plug 22p

$in chrome line socket 15p

$in plastic switch socket 18p

$in stereo plastic plug 20p

}in stereo chrome plug 30p

$in stereo plastic line socket 20p

SUB-MIN CERAMICS 63V 1pF-

0-015uF Sp

5% POLYSTYRENE

10pF-1,000pF 6p

1,500pF~-0-01uF 10p

}in stereo chrome line socket 35p
}in stereo plastic switched socket 25p

3:5mm plug 10p; 3-5mm socket 10p; 3:5mm line socket 10p;
2-5mm plug 10p; 2-5mm socket 10p

SEND FOR OUR NEW 180 PAGE
CATALOGUE—CRAMMED WITH NEW
PRODUCTS, TECHNICAL INFORMA-

TION AND ALL BACKED BY THE
USUAL SUPERLATIVE MARSHALL'S
SERVICE—FOR ONLY 40p POST-PAID
OR 30p TO PERSONAL CALLERS.
PLEASE ADD VAT TO YOUR ORDER.
POSTAGE AND PACKING 30p.
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LASKYS now offer this
Sinclair Scientifi
Calculator for a
fraction of the

original cost. All parts are

supplied - all you need
provide is a soldering iron
B and a palir of cuttebrs,
L, o complete step-by-
| L\ “step instructions.

Assembly time is
about 3 hours.
The Sinclair

Scientific performs logs,

trigs and arithmetic at the

touch of a button.

= E

Lex

FEATURES OF THE SINCLAIR
SCIENTIFIC
Functions summary Four
arithmetic functions:( +~, —, =)
Sin and Arcsin. Cos and Arccos. Tan
and Arctan, Automatic squaring.
Automatic doubling. Logi0and
Antllo 10, giving quick access to xy
nclu ing square and other roots),
ientific notation. Dlsplay shows
S-digit mantissa and 2-digi
exponent, both signable. %oo decade range. - —9.9999 x 10-99t0
9.9999 x 1029, Post-thred operators. Post-fixed operators (reverse Polish
notation): allow chain calculations of unlimited tength. ‘Upper and lower case’
opeutlon Basic arithmetic keys each have two extra functions. Pocket-sized.

ASK ABOUT LASKYS
HI-Ft CHARTER AT
YDUI LOCAL BRANCH

x #°. Weight: 4oz, Trim-fit plastic carrying case.

LASKYS

LONDON: OXFORD SIREET - IOTTENHAM COURT ROAD" USLE STREET  Weiogmel |
EDGWARE ROAD-FLEET SIREET- BRENT CROSS — ml
ALSO AT: BIRMINGHAM - BRISTOL - CHATHAM - COLCHESTER+ CROYDON  exmeteromd

DARIFORD KINGSTON- LEICESTER - LEWISHAM - NORTHAMPION » OXFORD =
READING - RICHMOND - ROMFORD - SLOUGH~ SOUTHEND * SWINDON

TUNBRIDGE WELLS - WOLVERHAMPION

MAIL ORDERS: LASKYS CUSTOMER SERVICES OIVISION, AUOIOTRONIC HOUSE

THE HYOE. HENOON NW9 b)) Csdown

To LASKYS CUSTOMER SERVICES DIVISION Dept. PE9
Audiotronic House, The Hyde, London NW96JJ. Tel: 01-200 0444

l Please send me . . ... Sinclair Scientific Calculator Kits at £5.40
plus50p p&p

NAME.
ADDRESS

TOTAL PURCHASE PRICE (inc.p/p &ins.)
I Please send me FREE Hi-Fi catalogue price list (]
1 enclose cheque [] postal order (] money order (]

' I wish to pay by Barclaycard/Access/Diners/Countdown and my number is

I Rogmerod in England No. 347947 at Lower Grosvenor Place, London SW1 0EX
L& B N N ¥ N ]
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REVERSIBLE

ASSEMBLY FRAME

FOR PRINTED CIRCUITS
Simply assemble, turn over and solder

This apparatus allows
tast, neat assembly of single
circuit boards, or several
smaller boards at a time

You just insert the circuit
boards between the hoiding
bars, assemble components,
clamp down the foam cover,
invert the frame, then cut
and solder connectlons.
Our special magnetic locking
system ensures that com-
ponents stay firmly in place.

Indispensable for any
circuitry laboratory, repair
shop, or production line use.
Available in two sizes:

Yr Takes one or more circuit boards
Y Fully adjustable foam cover
Y Also ideal for

repairs and retouching

For full details, please contact:
Special Products Distributors Ltd.,
81 Piccadilly, London W1V OHL. Max. JA 500 -220 x 170 mm.
Telephone: 01-629 9556. area JA 1000 - 370 x 170 mm.

I SIGNATURE I

YES SIR Ist class post TONIGHT!
We specialise in high spec components
with express service for phone customers

r-----------
H/GH SPEC components FAST/ g

I Agents for VERO - ANTEX - l

l BIB MULTICORE SOLDER 7 '
@® OPEN 9am-5pm, 6 days—Phone orders Sam—4pm.

l ® S.A.E. for stock list including pots, presets, |.C.'s 7400 & CMOS, I
@ capacitors, plugs, sockets, switches, cable, efc.

@ Post free envelope -ncluded for your nex' order.
l @ SUPER EXPRESS phone service—ask for detalls l
@ Shop at keen prices 6 days per week, Late night—Fri. 7-10pm.
| TRANSISTORS 4 200 OTHER TvPES IN STOCK B
AC125 20p {BC109 11p |BC262A 15p !BFX29 26p (TIP41A &7p
l 126 20p 108B 12p 287 20p 84 22p 42A 80p .
127  20p 109C 13p 300 27p 88 22p {TIS43 3I5p
128 20p 117 18p* o 26p |BFY50 17p (ZTX300 13p*

l 151 35p 142 22p 303  30p 51 16p 302 18p* l
153 35p 143 24p 338  16p* 52 18p 500 15p*

l 176  20p 147A  9p* 557 9p*|BY164 40p 502 18p* I
187 20p 1478 10p*|BCY71  18p |MEO401 18p* [1N914 5p
188 20 148 9p* 72 14p 0411 18p* | 1N4001 Sp

l AD149  68p 1488 10p°*|BD123 90p [ME4001 10p*| 4002  6p I
161  42p 149B 19p* 124  68p 4101 11p* 4005 9p

162  42p 149C 11p* 131 36p [MPF102 32p°* 4006 10p .
l MCH/PR 154  18p* 132 32p |OA47 8p 4148 5p
1578 12p* 138  Sép* 90 5p [2N2219 20p

l AF116  24p 177 17p 155  75p* 91 4p 646  40p l
117 24p 1788 18p [BF158 20p* 200 6p 29260 13p*
124 30p 179B 19p 184 25p |OC28 90p 2926G 15p*

l 239  37p 184B 12p* 185 28p 29 58p 3053 18p .
AU113  1-50* 184L 11p* 194 10p* 35 80p 3055 60p
BC107 11p 187 26p 196 12p* 44 30p 3702  11p* .

. 107A 12p 212A 13p* 197 12p* n 25p 3703  10p*

108 10 212L 15p* 199 15p* | ORP12 57p 3704 13p*

. CIL108 6p 2138 12p* 200 Illp TIP29A 47p* 3705 10p* .

BC108B 11p 214 15p* 338 4p 56p* 3707 12p*
108C 12p 214L 17p* BFW1| 68p 31A 57p 3819E 25p* l

B ociooes BRIDGES ;tsmsTcERsnp'each “1"““ VClan
50V 3A 13p {100V 1A 24p[4 WATT E12(5%)

. 100V 3A  15p(200V 1A 25p|T ohm - 10m ohm mag&;shl'.eo7451 2% l
200V 3A  18p|400V 1A 26P| ZENERS(400mw) BZX aslN5555 £0p

. 400V 34 21p 3V, 3V3, 5V1, 5V6, V5, SN76013ND  1.60° l
THYRISTORS V1,10V, 12V, 18V, 22V SN76013N  1.75%

By xe 30v. Al at 12p*each. '|SN76023N 1 75° B
600V 1A 60p TAG 1 600 LED Ti! 209/0-125 0-2”|TBABOO 135
T0OV 1A 1-20 BT106 Red 20p 20p TBAB810S 1-49* .

I 400V 4A 58p C106D1 Grn 29p 29p TBAB20 1-20*
500V 65A 1-25 BT109 Clips for above 1p. (ZN414 1-35¢

l Post & Packfng 25p per order. VAT please add to total * 12§%. rest 8% l

ORCHARD ELECTRONICS l

. FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX10 0DE

Teleohone 0491 35529,
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SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

RELAY

Col. (1) | 1 2 | 3 4
Coil ohms 5 | i | o
2 - 2 cfo p*
Col. (2) 58 5-9 6 cjo 95p
Working 185 8-12 6M 85p*
d.c. volts 230 9—|28 2¢/o HD | 95p*
430 15-24 4 c¢clo 9Sp*
Col. (3) 600 | 10-20 | 6M 95p+
Contacts ;00 :2_%4 2 ¢fo 85p*
00 6-24 4¢fo 95p*
CoriCy 1,250 | 1836 | 2¢c/o 85p*
2,500 31-43 2 ¢/o HD | 85p*
HD = 2,500 | 36-45 85p
Heavy duty I5k | 85-110 | 6M | 85p*
*|ncl. Base. All pricesincl. P. & P.

OPEN TYPE RELAYS

9 VOLT D.C, RELAY

3 ¢/o 5 amp contacts. 70 ohm coil. 85p. Post 15p.
12 VOLT D.C. RELAY

3 c/o 5 amp contacts. 120 ohm coil. 85p. Post |5p.

6 VOLT D.C. | make contacts 45p. Post |Sp.

100 VOLT A.C.2c/o 75p. 3 c/o 85p. Post 15p.
ENCLOSED TYPE RELAYS

24 VOLT D.C. 3 c/o B5p. Post 20p. Base 15p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
65p, Post 20p. Base I15p.

55 VOLT A.C. RELAY

3 h.d.c/o contacts. Price 65p. Post 20p. Base I15p.

230 VOLT RELAY. 3 h.d. ¢/o contacts. Price 85p.
Post 20p. Octal plug in base |5p extra.
230/240 VOLT A.C. RELAY, Mfg. by Arrow 2 h.d.
I5 amp c/o contacts. Amp connectors, Price £1°10.
Post 20p.
220/240 VOLT A.C. RELAY

clo amp contacts, Sealzd
£1-35, 20p. Base I5p
CLARE ELLIOTT TYPE RP764I G8
Miniature relay. 675 ohmcoil. 24 VoltD.C.2c¢c/o.
80p post paid.

C/O MICRO SWITCH

VERY SPECIAL OFFER. Mfg.
C.E.M. 3 amp 250 volt. 10 amp 125
volt. 50 for £3. Post 36p. 100 for £S.
Post 50p. 1,000 for £45. Post paid.

Mfg. ISKRA.

10 for

Bullk purchase means LOW! LOW! prices.
DOUBLE POLE C/O or 2 make/2 brealk micro
switch. 10 amp 250v With detachable roller
MINIATURE C/O ROLLER
MICRO SWITCH
OMRON Type V15 FL22/IC.
24 VOLT DC SOLENOIDS
UNIT containing | heavy duty solenoid approx. 25lb
pull | inch travel. Two x approx. Ilb pull L inch
24 volt d.c., | heavy duty smgle malke relay. Price
£3.00, Post £1. ABSOLUTE BARGAIN.
600 WATT DIMMER SWITCH
Will control up to 600W of lighting
L except fluorescent at mains voltage.
Complete wnh simple instructions.
1,000 watt model £4-50. Post 25p.
2,000 watt model, £9. Post 40p.
CENTRIFUGAL BLOWER
a.c. Miniature Model. Series SE/200.
Size 95mm 2Zmm % B2mm.
Aperture 38m 3tmm. 12
METERS NEW 20mm Diameter
Type: 65CS D.C. M/C 2,5, 10, 20, 50 amp.
£2-75. Post 20p. 100 amp. £3-25. Post 20p.
Post 20p, 0-300V A. C. M I £2-75 and 300V
A.C. R/M/C. £3.00. Post 30p.
WHY PAY MORE ?!
2-5-500 D.C. volts 2:5-500 (Sen-
sitivity 20000 /V D.C. & A.C))
D.C. current 0/1/10/100 mA.
moving cotl instrument with 21
ranges, dimensions 120 x 80
44mm. Weight 0.32 kg. SERVICE
Post 50p (Total price inc. VAT & Post £5:94).
BLOWER UNIT
200/240V a.c. precision German
con rated, reversible. Consumption
60mA, Size 120mmdia. x 60mm deep.
Price £3-50. Post SOp.
Incorporating 4mm socket.
Available in black, red, white,
yetlow, blue and green. 18p

assembly. 10 (or £2: 50 Post S0p (min. order {0).

£2. Post 50p. (Min. order 10).

travel. 6 x approx. 4o0z. pull 1 inch trave!. One
Easily fitted. Fully guaranteed by makers,

L £3:-15. Post2

Mfg by Smiths Industries. 230/240V

c.f.m., £2:75. Post S50p.

Type: 62T2 A.C. M/I. 1, 20, 50 amp. £2:50.

MULTI RANGE METER. A.C. volts

Ohms range. Sturdy compact

TRADING CO. Price £5-00. Incl. leads and ba(tery

built. Dynamicaily balanced, quiet,
INSULATED TERMINALS
each. Post paid. (Min. 6)

All Mail Orders—Callers—Ample Parking
Dept. PEI0, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 58BB

Phone 01-995 1560

Showroom open Mon.-Fri.

by -t

VARIABLE YOLTAGE TRANSFORMERS

INPUY

230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types

SHROUDED TYPE d
200 watt (| amp) inc. AC*\S:IH;‘DEKEI'

05 KVA (24 amp) (MAX) £11-50

| KVA (S amp) (MAX) £18-00

2 KVA (10 amp) (MAX) £30.00

3 KVA (15 amp) (MAX) £38.00

4 KVA (20 amp) (MAX) £60-00
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS
0,6, 12 Volt at 10 amp.

0, IO, 17, 18 Volt at 10 amp.
0, 4,6,24,32Voltat 12 amp.
0,6, |
0
0

£6-15. Post 70p.
£8:70. Post £1:00
£10:90. Post £1-00
2 Volt at 20 amp. £9°90. Post £1-00
. 12,24 Volt at 10 amp. £10-30, Post £1-00
,6,12,17,18, 20Vo|tat203mp £11.80, Post £1-00
Other types to order at short notice—Phone your
enquiries.

AUTO TRANSFORMERS

Step up, step down, 0-115/200/220/240 volts at 75
watt £3. Post 40p. 150 watt £4'30. Post S0p. 300
watt £6°20. Post 60p. 500 wart £9+20. Post 75p.
1000 watt £13+50. Post 90p.

STROBE! STROBE!'

STROBE!

HY-LIGHT STROBE MK IV

Build a 5trobe Unit, using the latest type Xenon
white light flash tube. Solid scate timing and
triggering circuit.  230/250V a.c. operatjon.

For use in large rooms, hallsand utilises a silica
tube, printed circuit.Speed adjustable 0-201.p.s,
Light output greater than many (so called 4
Joule) strobes £15'40. Post 75p.

GEARED MOTORS

100 r.p.m. 11S5ib.in, 110V,

50Hz. 2'8A, single phase, split

capacitor  motor. Immense

power. Continuously rated.

Totally enclosed. Fan cooled in-line gearbox.
Length 250 mm. Dia. 135 mm. Spindle dia. 15-5 mm.
Length |45 mm. Ex-equipment tested £12, Post
£1-50. Suitable transformer 230/240V operation
£8. Post 75p.

60 R.P.M. REVERSIBLE

220/240V a.c. Small, powerful, continuously rated,
reversible motor. M.f.g. Berger (Germany). Size
BOmm X 65mm X 6Smm. Spindle dia. 6mm X |Smm
long. Weight 725g. £6°50. Post 50p.

BODINE TYPE N.C.I.
(TypeJ) 71 r.p.m.torque 10 1b.in.
Reversible 1/70th h.p.S0Hz. (Type

28 r.p.m. torque 20 Ib. in.
Reversible |/80th h.p. S0Hz. Y
The above two precnsnon made W.5.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 £6-25.
former £3-75. Post 65p.
(Type 3) 71 r.p.m. 4 }b.ins. 230V a.c. Continuously
rated, Non-reversible. £6:50. Post75p.

I5 R.P.M.

Type SD48 80 tb. in. Input 100/200 volt A.C. Length
incl. gearbox 270 mm. Height (35 mm. Width 150
mm. drive shaft 16 mm. Weight 8'5 Kilos. BRAND
NEW. Price £10, Carr. £1.

Suijtable transformer for use on 220/240 volt A.C.

Post 75p or less trans-

£3°'85. Post 50p.

24 R.P.M.

230V a.c. Continuously rated, Mfg. Mycatex, Ex-
equip. Fully tested. £3-85. Post 75p.

I R.P.M. 230/240V A.C. SYNCHRONOUS!
Ex-equipment. Thoroughly tested and guaranteed.
ONLY £).50. Post 20p.

XENON FLASHGUN
TUBES

20 R.P.M.

230/240 volt a.c. miniature motor. Price £1, Post 20p.

Range available from stock.=<q *
S.A.E. for details. '

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES
4ft 40 watt, £6°00 (callzrs only).

2ft 20 watt, £4-60, Post 60p. (For use in
standard bi- gin). MINI. 12in 8 watt, £1-75,
Post 25p. 9%in 6 watt, £1:40. Post 25p.

6in 4 watt, £1:40, Post 25p. Complete ballast
unit and holders for 9in and |2in tube, £2-5
Post 30p. (9in and |2in measures approx.)

SQUAD LIGHT

A new conception in
light control. Four
channels each capable
of handling 750 watts
of spot lights, flood lights or dozens of small
mains lamps. Seven programs all speed
controlled plus flash modulation, effectively
giving 14 different displays. Makes sound-to-
light obsolete. Completely electrically and
mechanically noise free. Price only £60. Post
75p. S.A.E. (Foolscap) for further details.

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

6" graphic wheels, 34”
for details.

cassettes. S.A.E. (Foolscap)

COLOUR WHEEL PROJECTOR

TYPE PI50 INTACHANGE

200/240V a.c. S0Hz |50W lamp, complete with oil
filled colour wheel and motor plate. Takes intachange
accessoriesand full range of lenses. £29-95. Post £1-35,
(Total inc. VAT & Post, £33.70,)

BIG BLACK LIGHT

400W Mercury Vapor Ultra Violet Lamp. Powerful
source of UV P.F. ballast unit is essential with this
lamp. Price of bulb and matched ballast unit. £28.
Post £2. Spare bulb only £10. Post 80p.

VAT
VAT AT 8% MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE

PROGRAMME TIMERS

230V operationa.c. 1Sor20r.p.m.

6 cam model £5. Post 60p.

9 cam model £6:50. Post 60p.

12 cam model £7-50. Post 60p.

Also availabie for S0V operation, Prices as above.

INSULATION TESTERS NEW!

Test to |.LE.E Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch,
Size L.Bin, W.4in, H.6in, weight 61b.
500V, 500 megohms, £40. Post 80p.
1,000V, 1,000M Q, £46. Post 80p.

A.C. MAINS TIMER UNIT

Based on an electric clock, with
25 amp. single pole switch,
which can be preset for any
period up to |2 hrs. ahead
to switch on for any length
of time, from 10 mins.
6 hrs. then switch off.

additional 60 min. audible
timerisalsoincorporated. |deal
for Tape Recorders, Lights,
Etectric Blankets, etc. Attractive suln copper finish.
Size 135mm = 130mm x 60mm. Price £2-25. Post

40p. (Totalincl. VAT and Post £2-87).
TIME SWITCH
‘Horstmann' Type V Mk, il Time

switch. 200/250 volt A.C. Two on/two
off every 24 hours, atany manually pre-
set time, 30 amp contacts, 36 hour
spring reserve in case o(power(anlure
Day omitting device. Fitted in heavy
hlgh impact case, with glass observa-
tion window. Built to highest Electricity
Board Spec. individually tested. Price
£7-75. Post 50p. (Total inc. VAT £8'91)

Superior Quality Precision Made,

NEW POWER RHEOSTATS

New ceramic construction, vitreous

enamel embedded wmdmh heavy

du(y brush assembly. continuously

rated

15 WATT 10/25/50/100/150/250/500/ 1/} 51 ohm,
£1-90, Post 20p.

50 ATT 1/5/10/25/50/100/250/500/ik  ohm.
£2:40. Post 25p

100 WATT IISI|0/25/SOII00/250/SOO/I|</I Sk/2-5k/
3-5k/Sl ohm £3-70. Post 35p

Black Silver, Skirted knob calibrated in Nos. 1-9
Itin. dia. brass bush. !deal for above 21p each.

UNLESS OTHERWISE STATED.

SERVICE

TRADING CO.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576

Practical Electronics October 1976

773



Semiconductors from
THYRISTORS " i oA . - 74 Series TTL
PIV 8A 1A 3A Less 5% for 10+
! (TO92)  3TO5)  (C106)  (TO220) (TO220) (TO220) (TO220) (TO220) Lass 10% for 254
50 0-20* 0-25 0-35 0-32 0-41 0-42 0-47 0-98
100 0-25* 0-25 0-40 0-37 0-47 0-48 0-54 1-02 7400 0-14
200 0-27* 0-35 0-45 0-40 0-58 0-80 0-68 1-14 7401 0-14
400 0-30* 0-40 0-50 0-45 0-87 0-88 0-38 140 7402 0-14
600 —_ 0-85 0-70 = 1-08 1-19 126 1-80 ;:g:: g ::
7408 0-18
TRIACS (PLASTIC TO—220 PKGE ISOLATED TAB) 7409 0-16
4A 6-5A 8-5A 10A 15A 7410 0-16
(a) {b) (a) (b) (a) (b) {a) (b) (a) {b) 7413 0-29
Details of 100V 0-60 0-60 0-70 0-70 0-78 078 0-83 0-83 1-0 1-01 7417 0-27
200V 0-64 0- 0-75 0-75 0-87 0-87 0-87 0-87 117 117 7420 0-16
projects on 400V 0-77 0-78 0-80 0-83 0-97 10 1-13 1-19 1-70 1-74 7427 0-27
600V 0-96 0-99 0-87 101 121 1-28 1-42 1-50 2-1 2-17 7430 0-16
i back cover 7432 0-27
4 N.B. Triacs without internal trigger diac are priced under column {a). Triacs with Internal trigger diac 7437 0-27
are priced under column (b). When ordering please indicate clearly the type required. 7441 0.75
4600 SYNTHESIZER 7442 0-65
A s stocked for i b LINEAR ICS 7445 o-ng
| parts stocke lor this  brilbantly designed s - 7447 0-8
synthesizer. including ali PCB's. metalwork agd a IMA 8 Pin DH 0'35. Speclal Offer e oirs
drilied and printed tront panel, giving 8 superb 307 . 05255 Red LED 7447A 0-95
professional finish. Opinions of authority agree the 308 14 Pin D1l 0'90_ 7470 0-30
ET) Synthesizer is technically superior to most of 381 14 Pln Dil 1-60 MV54 7472 0-25
today's models. Send £1-50 for construction book 555 8 Pin DIl e, 7473 0-30
or SAA'E. for specification 565 14 Pin DI 200 8p 7474 0.32
566 n ol . i 747 0-47
%7 8 Pin Dil 2.00° Axial lead Tz ey
709 8/14 Pin Dil 0-35 - 1 7482 0-75
141 8/14 Pin DIl 0-28 7485 1-30
100W STEREOQ DISCO ;430 ‘2 z!” g': g;‘g. OPTOELECTRONICS 7486 0-32
9 (0 124 i 7489 2-92
Features: Voice operated fader. beit drive turn- CA3045 0-85* %:plazfao g‘ligge;e:d (TIL209)  0-12 7490 0-49
tables, 100W rms per channei, monitor facilities CA3046 0-50* 707 0-80 02 Red 0-13 7491 0-65
(headphones and VU meters). sound operated light CA3089E 2:140 7227 120 0.2 Green 0-14 7492 0-57
show-—pius . . . Send just 20p for our construction CA3090Q 3-22¢ 728 1-20 0 Yell 0-14 7493 0-45
leaflet MES 41 CA3130 0-79 R 50 2l ot 7495 0-67
MC1304P 163 w5 o8 o 74100  1-08
MC1307P :;z: 74107 0:35
MCI3108 o.g1° NATIONAL CLOCK CHIPS 121
0-91* MM5314 . £3-75 p
ELECTRIC ORGAN MOz 017 (Basic ciock chip giving 6 digt aisplay) | 74141 978
Build it yoursell—in stages—atart with a 49-note MC1496L 110 3"5;51'6 - —Fae 74154 1-62
instr feat: tr and reverb. Ideal to SN75324 R - 74174 1:00
learn on. Leaflel MES 51. price 15p % * * Add SN75451 0-89° (Sophisticalede devicel lincluding | aldem) 74180 1-06
another keyboard and several new tone colours with SN75452 v Socketifor . 74181 3-20
leaflet MES 52, price 15p. Also shows how to use TAA263 . — 74192 1-35
81-note keyboards. * * * Fully controilable attack TAA300 1-20° SPECIAL OFFER—LM309K 74193 135
and decay (normally tound only on the most TAA310A 110 1A TO3 5V 95p 74196 1-684
expensive organs). up to seven footages on each TAAJS0A 1’-95:
keyboard. up to 70 controls including drawbars and TAA550 0457 REGULATORS
13-note pedaiboard are the additions described in TAAG11812 1-26 TO3
the step-by-step 32 page leaflet MES 53, price 35p. TAABG1 0-85 723 0-45 7818 1-50
TAD100 1-95* 1 amp Plastic LM340-5 1.3 HARDWARE
TBA480Q 1-30* 7805 1-50 LM340-12 1-35 INC
TBA530 1-85* 7812 1-50 LM340-13 1-35 .
TBAS30Q ;“—:g: 7815 1-50 LM340-18 1-35 Tuiic
. ica—2)
GRAPHIC EQUALIZER TBAS40 2.20° L
TBAS40Q . c CKETS Solder TAE
A superior quality stereo graphic equalizer— TBA550Q 3-057 IC SO 2 Nuts/Bolts
9 octaves per channel. Ali parts stocked (except TBA560 280 8 Pin 012 %P 0-45
A .05% in Washers
woodwork), including metalwork drilted and printed. TBA5S60Q 3-0 14 Pin 013 %0 Pin 0-80
Reprint of article 15p. TBA5;80 g';g' 16 Pin 014 100 for 45p
TCA2 .
TRANSISTORS, DIODES, RECTIFIERS CRS310 0-45 TIPI2A  0-64 2NI054
3 19+ 3 . 1-00 CRS320 0-5% TIP3 105 2NX055
DIGITAL CLOCK KITS @ ©n b o bcws om (0 RSSO 0B TROA 08 N0
(All prices include VAT and P. & P.). ACI28 013 BCI2% 0-2° BCR 0-18° 1400 CRSI&L 085 TIPRA 072 N2
Simple Ciock Kit. £9-33. Alarm Ciock Kit, £10-99. ACIZBK 0-25 BCIT 028 BCWS 016 1M e B e
Alarm Clock and Radio Controller Kit, £11- 51 (Smart ACHI g8 BCMZ 01 BCIY 01 T80 Mt e o (0 e
plastic case with fully punched chassis, £2-49). ACuik 08 BCW -2 8C 0N 1847 M0 ol:g NIGOT 0. 04 NS
All above include our fully built and tested electronic ACl42 018 BClM4  0-30  BCYH 055 2‘62 Mo "w. NA002 0'05. NIT04
clock module (available separately. £8-60). Data sheet ACt4K  0-28 BCU7  0:05% BCYS) 055 :;0 MIES g“ ]:“gﬁ :s:. N3T0S
(supplied) shows how simple it is to connect alarm ACHE 016 BCMB 0.0 BCYR 0-80 : 0-45 : 4005 -08*  2N3706
and your mains/battery radio. Clock has bright red ACITEK  0-25  BCUS 008> BCYS) 055 5 N ’ * IN3T07
4-digit 0-5in display—Flashing colon—Switch to ACIB? 018 BCis2 0.2 BCYM 085 0'50. INlO“; g?: INIT
Display  seconds—Alarm  set indicator—P.M. ACI7K  0:25 BCIS3  0-18* BCY® 0-80 g?u |2N‘°0 v
gmdicator—Power failure indicator—Sleep timer— :g:::b( gt: gg?}, :43- Sgﬁg !1):; 0-08 232:5 0-12  2NI6
nooze ti . et .AE. 4 . y
sheef. R G GG (m @l deD ¢ha AD140  0-50 BCISe 0-08* BCY1T 01 015 2N706 010 2N3TN
ADI2 056 BC160 0-32 BCYR2 0-12 015 N9 014 2N37T72
AD143 046 BC161 033 BDI5 085 012 2Ng30 " 0-  2N3T73
AD149 045 BC168B  0-09* BDIN 0-3% 0-10 281131 015 2N3819
AD161  0-35 BC2 0-11° BDIRZ 04 ::g gm;gf :;: ?Nﬁ 4
ADI62 035 BC182L 0-14* BDNI5  0-36 ¥ 9 i
ORDER OUR 1977/78 CATALOGUE e G bEs p B 8 022 NS 0% NI 0
Now AL103 0-93 BC83L 0-10*  BDI3Y 04 014 2NI7I1 0-1B 2N4290 O
AF114 020 BC184 0-11° BD1R® (48 0-73 2N2102  0-44  2N4348 Y-
Details in coupon on back cover. Everyone ordering AF11S 020 BCISL  0- 0-58 0-f1 0-8Y  2N269  0-14  2N4870  0-
before publication date wl receive a pack of ten AF1%6 00 BCa78 o-t2° BO1E1 08 00 SCAID  0-38  IN26SA 014 ONAETE O
super special offer coupons, giving big dis- AF17 020 BC212  0-t* BOW2 092 045 SCOF  0-65 ON2B4  0-16  2N4919  0.70°
counts on ten different popular items—YOU AF118 0-50 BC22L 0-t* BD183  0-97 0-50 SCATA 065 ON2646 0-50 2N4S0  0-50°
COULD SAVE POUNDSI-SO DON'T DELAY FILL AF139 035 BC21  0-12° BDZR  0-60° 035 SCA1B 070 oN2s05 018 oNA9Z2  O-58
IN AND POST THE COUPON NOW. AP 0-3  BC21AL 0120 BO2X 0.4t 025 SCAID 085 oN2XSA 022 N3 0-4*
i f BC107 ~ 0-09 BC2M 01 BDZY 05> 025 SCAIF 060 2N292R 0-10° 2NSOE0  0-20°
Here are just some of the new projects in the 8C1078 009 BC214L  0-14* BD2W  0-50° 0-3%  S§T2 0-20 2N292%60 0-09° 2N5061 0.2+
catalogue: Multi-channel audio mixer—13-note foot BC108 009 BC237  0-16° BD1B4 1-20 0-40  TIP2A  0-44  2N206Y (.09 2NS0B2  0-21°
pedal unit for guitarist or organist—novel intercom BC109 0-08 BC28 0-16* BOY2 0-80 0-85  TIPIA  0-52 2N2026G 0-10° 2NS064  0-30°
system—iow distortion sine wave oscitiator—battery BCI0SC 012 BCI0 0-M BDY® 0-80 034 TIPATA  0:54  2N30S3 015 2N5496  0-65
eliminators and voitage converters, etc., etc.
P. & P. 20p per order—overseas 80p. Matching 20p per pair.
VAT 8% except for items * which are 12}%. No VAT on overseas.
T e LYNX ELECTRONICS (LONDON) LT
Shop: 284 London road, Westclifi-on-Sea, Essex ngham Meadv CheSham! Bucks
(closed on Monday) Tel: Southend (0702) 44101 Telephone (02405) 75154. Telex 837571
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'Here’s the remarkable new

UADLOMASILEY

Superscore Home TV Game
Get it together for only £24.95

Awvailable to you in kit form at the same moment ball speeds, automatic serving and much more. It runs
as its national launch, the brilliant new Videomaster on six 13 volt SP11 type batteries (not supplied).
Superscore contains the latest product of MOS . The Videomaster Superscore kit costs only
technology: a TV game chip. £24.95 including VAT (recommended retail price of the
The logic contained in it had previously to be ready built model is over £40.00) and comes complete
generated by 100 TTL devices. Now it is condensed with ready-tuned UHF or VHF modulator, circuit board
into one 28 -pin chip. with printed legend, all resistors, transistors and diodes,
This all-new Videomaster plugs into your 625-line  built-in loudspeaker, socket for mains adaptor, and, of
UHF TV set (for overseas customers having VHF sets course, the TV game chip itself.
we can supply the necessary VHF modulator) to give Easy to put together the Superscore has full
you four exciting games (including tennis and football) assembly instructions, circuit diagram and circuit
and two future game options. It features on-screen description. Don’t miss this chance to own the newest
digital scoring, realistic hit sounds, two bat sizes, two electronic game at such low cost.
POST TODAY TO:
Ld
I Videomaster Ltd 1420 Headfort Piace, London swix 7HN @ I
Please send me (insert No. requ’d).......c......... Videomaster Superscore Kits at £24.95 {inc. VAT & P&P in UK) |
| or £23.10+£4.00 for P&P overseas) , !
| ienclose my cheque/money order* for f................. VHF modulator required WNO* pess |
| NAmME :
: ADDRESS I

'LALLOW 21 DAYS FOR DELIVERY . * delete as necessary

77
Practical Electronics October 1976 5




DORAM
KITS
CONTAIN
|[EVERYTHING
DOWNTO
THE LAST
NUT!

sepa@® £ -
Availa,ble v GSPEAKER
NOW? / MTHA/VSISIUH TESTER
easurfzs hi;lE :(;_d leak

age
r

AT

‘i\ W 3

;‘vl
Picks up UHF

.i
signals from the

-
transmitter and relays this ==
through your hi-fi equipment

See coupon on next page‘>

HERE'S JUST A FEW OF THE MANY NEW AND INTERESTING KITS AVAILABLE

* ELECTRONIC IGNITION £9-95 + S S-8% VAT * 60W GUITAR AMP. £29-95 + H

* CASSETTE POWER SUPPLY £3-20 + S s lio * SOIL MOISTURE METER £1-99 + S

* DARKROOM EXPOSURE METER £4-75 + H | H=124% V.AT. [ o \NTERNATIONAL 25 AMP. £29-95 + H
* 6V ACCUMULATOR CHARGER £9-95 + S * MOTORISTS DWELL METER £5-70 + S

FULL BUILDING INSTRUCTION DETAILS OF KITS IS AVAILABLE ON REQUEST PRICE 25p EACH
REFUNDABLE IF KIT SPECIFICALLY APPLIED FOR IS PURCHASED
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LOOK WHAT'S IN IT FOR YOU

¥ SEMI CONDUCTORS # CAPACITORS # ICs # MINI CERAMICS # RESISTORS @
POTENTIOMETERS # THERMISTORS # BRIDGE RECTIFIERS # REGULATORS #
AADIO MODULES # AUDIO AMPS # TIMERS % CABLE & TRANSFORMERS # FETs @
SUPPRESSION FILTERS % CRYSTALS ¥ RELAYS # CONNECTORS # PLUGS & SOCKETS #
" cases # XNOBS & DIALS @ HEAT SINKS % SCREWS. NUTS, TAGS, GROMMETS #
ADHESIVES & CLEANERS # DIODES & INDICATORS ® PANEL METERS & BULBS #
ILLUM PUSH-BUTTON. TOGGLE, ROCKER & PROXIMITY SWITCHES § SOLDERING IRONS
Nt CADS @ DRILLS @ REPLACEMENT STYLI # SPEAKERS @ BLANK CASSETTES @
MICROPHONES # CABINETS # MULTIMETERS # LOGIC PROBES
AND MUCH, MUCH MORE 1

DORAM'S NEW CATALOGUE HAS BEEN
SPECIFICALLY DESIGNED FOR THE
AMATEUR RADIO, ELECTRONICS & HI-
FI ENTHUSIAST.

DORAMS SERVICE ALSO
INCLUDES -

* MANY PRICE REDUCTIONS —
QUANTITY DISCOUNTS ON

CAPACITOR, RESISTOR OR SEMI-

CONDUCTOR ORDERS

3 FREE _ up.DATE PRODUCT
INFORMATION SERVICE DURING
LIFE SPAN OF CATALOGUE

3Pk ALL ORDERS SENT BY RETURN-OF-
POST

h
(e
N

DA

Y

L4
Jk NO-QUIBBLE REPLACEMENT PART Y,
SERVICE ,

POST & PACKING FREE FOR ORDERS
OVER £1 (Only applies for Great Britain
N.lreland and B.F.P.O. Nos.- Overseas

orders F.0.B.) -

SEND FOR YOUR NEW CATALOGUE
AND/OR KIT BROCHURE NOW!

Gpecial Offer

If catalogue ordered (priced 60p)
you will receive a refund voucher
of 25p.

DORAM ELECTRONICS LTD.
P.O. Box TRS,
Leeds, LS12 2UF.

| enclose ........... Please send
me by return my new catalogue
and/or kit brochure. {Over

seas orders except for N.lIreland
please add 30p for post and
packing surface only.

If catalogue and kit brochure
ordered together, price 70p plus
2 x 25p refund vouchers.

Practical Electronics October 1976

NAME:
ADDRESS: ............

A PROFESSIONAL DEAL
FOR AMATEURS

PLEASE PRINT BLOCK CAPITALS

...........................

POST CODE
An Electrocomponents Group Company.

............



TAMBA ELECTRONICS #&iE-...

A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS

Choose the power you need from these five pure complementary amplifiers
Two-year guarantee

All amplifiers feature a pure comple-

TAM50 5W RMS 25V supply £3-20
mentary symmetry output stage for low TAM100 10W RMS 35V supply £3-75
distortion and high reliability—the TAM250 25W RMS 45V supply £4.95
highest grade components (by Mullard— TAMS500 50W RMS 45V supply £6-95

Texas, Plessey—RCA etc.) used
throughout

TAM1000 100W RMS 65V supply £9-80
(all modules carriage free)

B Suits loads 4-16 ohms (optimum

load 8 ohms, TAM50/100/250, 4 ohms R LR

For 1 or 2 TAMS50/100  £4-25 (carr 50p)

TAMS500/1000)
B Low distortion (0-1%) B High sensitivity—100mV ig: : i g ;:mgggsoo Eg:g Eg::; ggp;
B 20-20.000 Hz +1dB B Low profile (1in high 34in x 3in) =
W Silicon circuitry throughout B 75% efficient
B Inherently open circuit' proof @ Glass fibre printed circuit board
B Four simple connections B Accepts most mixers/pre-amplifiers

You may order as follows: C.W.0O. (crossed cheques, P.O.s, M.O.s etc) C.0.D. (50p | Hours, 9.30a.m.-5p.m.

extra). We accept Access and Barclaycard—send or telephone your number—do not | Mon.-Sat. Callers
send your card. Add VAT at 8% to orders for 50-100W units and at 124% for 5-25W | welcome.
units Tel: (01) 684 0098

TAMBA ELECTRONICS

Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

IIIIIIIIIIIIIIIIIIIII t
i ANNOUNCEMENT 5 @ | @ LA
" . ampiirier
- R G m . Complete Kit of semiconductors £9-40
L HYTHM ENERATOR. L] . . . £2.75
- S TROT-Shy, - a | High quality glass fibre P.C.B.
- 5W|NG W ‘r Foc* k(e - Screen printed with component locotions
A o] N
B Tanco-oMa oy 72RO (in, " | PHASE LOCKED ) )
3 o/ | STEREO DECODER p,z R
To MOTOROLA specification ’ —— 3
ALL COMPONENT
B AR STARE ® | COMPLETE KIT  £3-50  =o iigm
includes MC1310P, Glass fib c.b, all T o
8| AVAILABLE B | et & copocitars, LED indicarar  and g 2
m| SEPARATELY S.A.E. ] full instructions
FOR LISTS, OR FOR e - b
a ’ [ ]
PRICING.
[ ]
B Tel. 0246-31475 BGiome 3y D00 1p It e Dhaw e e W
. . BC109P 1Mp  ZTX212 15p 2TXx382 1 ZTX550 18p 75270 14p
o | B omoEm poom B nED O
L] ; 3
- FULL KIT: £37-50 + £1-00 (includes V.A.T.) Ir EEEEE ig: g’,ng); ig: %’,‘:g‘,’ Tt I liDiooes b o2 e
y X! 13 . .
. KIT INCLUDES NEW UPDATED P.C.B.'s L e 1 R B R
With Printed layout f bly. all t ce” switch d BFSas 1801 ZT X308 or  ZTXOR 15 29174 = ZEN—
= knobs, r:::see. 1: );gzt esgr:tahsl!\gaizzmnazd ?o c‘?r:wnsz?ee;‘h?s vglyeaxcslrivhg Per;jgzt " ZT:IAI‘;? 1op zziig% ::s zz;;g ;;: ég:;i g:‘: ?.17\/": :7’\;‘“ 10p
1 FERRANT! CD I EQRA CIRCUI
P.C.B.'s ARE AVAILABLE SEPARATELY i P Rl Uig-h v 333','.:.'1'3;'.'?}"!':‘z"‘;s"'z'mus low noise audlo i.c. £1.
L] [ ]
Set of NEW UPDATED P.C.B.'s with a printed layout. made in first class ZN1040E* uhiversal count/display i.c. £8-25.
| quality tibre-glass. by a well known natlonal company. [ PE Tv SOU N D SE PARATOR
Complete kit of semiconductors £2-30. High quality glass tibre p.c.b. £t. Murata ceramic
. . filters—SFE6.0MA 35p, CDAB.0MC 35p each.
m!| Price on application to: ] MOTOROLA MC1310P o.nly £1-80
L] C ASTRO/WKF INC. ] with circuits and data.
. 1 QUEEN STREET NORTH . ggsugsg!lbt!‘ta‘p‘ CBIDD’(&'.\EI: ;ﬁlcgjggaglpuﬂsd ALA.EJPO;;"h c"p 27p. MOTOROLA: MC1357P0 £1-85;
o WHITTINGTON MOOR, PE OPTO REV COUNTER: FERRANTI MS4A photocelle :1 135+, PE JOANNA. 77 ZTX108 for £5.
| ] CHESTERFIELD o 183 28170 diades for £15.
DERBYSHIRE ’ - POSTAGE AND PACKING 15p per order. Orders over £5 post free. All devices top grade, brand
[ ] Tel: 024’6 31475 ] :::ot.::dl%r'l‘éle' :mnuv-cturers spec. We do not sell saconds or rejects. Send SAE for our data
el: - 5
. ‘) :: . PRICES DO NOT INCLUDE VAT—ADD $% TO ITEMS MARKED * AND 12{% TO ALL OTHERS
i. SPECIAL OFFER ™ DAVIAN ELECTRONICS
misisssEseESEs@sssanu PO BOX38. OLDHAM . LANCS .OL2 6XJ
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7400

8 pin
14 pin
16 pin
18 pin

14 pin

IC SOCKETS
Soider tail - low p

wire weap - gold plate

MEMORIES LINEARS CLOCK KIT
1103 £ 6 m £ 45 iits (NS7
1702 575 309K 61 SDigis (NSTI)
5203 6-00 40T +5 82 MM5314 Clock Circuit
LARGE QUANTITY. PRICING AVAILABLE ON REQUEST 5260 72 UT +15 82 2 PC Boards Clock & Display
PLEASE SPECIFY ITEM AND QUANTITY 5261 72 370 80 All Transistors, Resistors
5262 84 555 29 Capacitors & 3 switches with Schematic
F93410 97 1310 125 & Instructions £9-50
-8 89 4 Digits (NS74)} o
75 4001A 21 4020A 112 a0e3A 36 2102 RAM MM5312 Clock Circuit
T wea 2 wna o e w 1024 bil fully decoded static RAM 1 PC Board
7 4006A  1-10 40224 90 407IA b7l DTL/TTL compatible — 16 pin DIP £1.50 All necessary transistors, resistors,
4007A 22 WODA 21 w7IA 0B d capacitors, diodes & switches.
93 A 146 WA T2 WA 2 7001 CLOCK CHIP ngl s(he;na'i( & instructions £7-00
9% 4009A 47 M025A 21 47SA 32 4% digit, 12-24 hr. alarm, timer & date
1-10 | “W0A w4 DA @8 a7EA N2 circuits with data £4.00 o
1-25 wiA 7 40284 81 40824 ” JUMBO LED
11 | 1A 21 WNA 37 45TBA 169 DVM CHIP 4% DIGIT 8 digit multiplered — e
95 | QPA W M03A 104 4smA 131 MM 5330 — P chanel device provides  R¢d 7P cham operation 2her memory —
WA 112 W40A P 4se5A 171 all logic for 4v: digit volt meter. 16 pin  Green 7 deomal = odspenden Sl -
95 B 40154 122 4424 111 wg1A N DIP with data €8 VYellow 7 O une .
95 4016A % 4049A @ 1. oper. M pi £1-20
85 4017A 98 4050A 48 r
80
74C00 24 74C74 72 74C162 205
2-50 74C02 35 74C76 107 74C163 2-05 MiSC DEVICES AN CUITS
80 74C04 47 74C107 94 74C164 2-71 ULN 2208 FM gain block 34d8 mDIP  £103 300 Pos V Reg [super 723t 1O-5 ()
1-55 7408 47 74C151 1483 74C173 1-8 ULN220S M gain block 48dB mDIP 1.3 301 Hi Pert Op Amp mDIP TO-5 n
1-30 74C10 41 74C154 2271 74C195 1-90 2513 64 x 8 1 5 character generaior 7-00 302 Volt tollower 1O-5 9
95 | 740 41 recis 138 soces e CA 3046 Teansistor array 1 pin DIP 55 £S Roranied £
95 74C42 1% 74C160 205  BOCT 94 ;? o‘: AM:![\U(:;f 741) mDIP 10-5 :
T74CT -
%0 «C73 98 74C161 2-05 sg‘::a FUNCTI&: GIN_SHNATO_I 308 Mciro Pwr Op Amp mDIiP 10-5 3]
5 ge  control oscillator  sine, 109K SV 1A regulator 10-3
8 CALCULATOR CHIPS square, triangular output 16 pin DIP with e ey L5
95 €T5002 12 digit, 4 function fixed data £2-80 310V Follower Op Amp m 75
72 decimal — battery i 311 Hipert v Comp mDIP 1O-§ 67 ]
35 %0 pin D TR C LS 319 Hi Speed Dust Comp DIP 2
75 CT5008 12 digit. 4 lunction plus MMS5311 6 digit multiplexed BCD, IV Neg Reg 5, 12,  T0-220 2
memory, fived decimal 7 seg 12-24 Hir 320K Neg Reg 5.2, 12 10-3 132
1-70 28 pin 206 5060 #4z 78 pin D 322 Precision Timer DIP 69
1570 MMS?25 8 digit. 4 luncion, MMS312 4 digit multiplexed BCD, 2] iDL Cl 52
3% floating decimal 28 pin 1-37 7 seg 1 pps. 1223 Hr, 339 Quad Comparalor DIP 1-06
MMS5736 6 digit, 4 tunction, 9V 50-60 Hz 24 pin 2.23 30k Pos Vreg (5V. 6V, 8y, 12V,
50 batlery operation 18 pin 278 MMS313 6 digit mulliplexed BCD, (30 (0 X7 U] N
MMSs738 8 digit, S function plus 7 seg 1 pps, 12-24 Hs, MOT  Pos V reg (5V, 6V, 8V, 12V,
memory and constant 50-60 Hz 28 pin 3-07 oY IV JLVTO, 220 23
floating decimal, 9V MM5314 6 digit multiplexed 12-24 Hr, 370 AGC/Squeich AMPL DiP 2
battery operation 50-60Hz 24 pin 397 372 AF-tF Srip detecior DIP s
24 pin 2-78 MM5316 4 digit, 12-24 Hr, 50-60 Hz, 373 AM/FM/SSB Step TO-5 3
MMS5739 9 digit, 4 function, 9 alarm 40 pin 278 376 Pos V Reg mDIP 8
£0-93 batiery operation 22 pin 2-78 CT7001 6 digit, 12-24 Hr, 50-60 Hz, 180 2w Audio Amp DIP 3
80 MEMORIES alarm, timer and ]B:S -l»NA-gdeAn'-p mDiP :*3
i date circuits 28 pin 180 © Noise Dual presmp DIP »
s 1ot 25 bit RAM MOS cr0s G 1 382 Lo Noke Dual preamp DIP 113
53 1103 1024 bit RAM MOS LED'S SLsishiSewlraiciOniimp e
i3 18 pin 1-97 ME4 Inira-sed TO-18 99 o :?:(e;d;r:b‘:)-s 2
i3s3 17024 2048 bit static PROM rsvls‘“w 355 Timer mDIP “
;l:t!. prog. - UV eras. 050 e 556A Dual 555 Timer DIP 102
n X #
102 m‘; bit static RAM XC209-R  Mini red LED - ditfused 12p ;o :::: ::::: iﬁﬁ g:: ;g
o § (300 DTI/TTL comp. 1 ms MVS020  jumbo red - diftused 12p 565  Phase Locked Loop DIP TO-5  1-38
= 16 pin 2-00 MV5020  Jumbo green - diffused 15p 566  Funclion Gen mDIP 10-5 13
120 21031 Same as 2101 except 500ns 225 MVY5020  Jumbo clear 12p 567 Tone Decoder mDIP 138
1-30 5203 2048 bit static PROM MVY5020  Jumbo amber 2p 709  Opecational AMP TG-5 or DIP n
o) elect prog. - UV eras. 710 Hi Speed Yoll Comp DIP 2
24 pin 7-55 LED DISPLAYS 711 Dual Difterence Compar DIP 51
5260 1024 bit dynamic RAM MANT  Red .27 CA €1-50 723V Reg DIP “
MOS 16 pin 1-35 MAN2  Red 517 dot matrix .35" 295 733 Dilf, video AMPL  TO-5 &
i g s | MaNs Green 1A ey | I3 Duithired Op Amp 01 4
20 " N o 1 omp Op Amp mDIP 10-5
2 5262 2048 |bit[dyramicIR AN AN R e sicA 29 747 741 Dual Op Amp DIP oy 10-5 1
3 MOS 22 pin 5 Red .27 CA -97 748 Freq Adj 741 mDIP 3
3 7489 64 bit ROM TTL 16 pin 1-79 MANE  Yellow .27" CA 203 1304 FAt Mulps Stereo Demod DIP 75
2 e 32‘;:?: AR SR e 2503 1307 FM Mulpx Stereo Demod OIP 52
“ f . 3 S 1456 Amp mDip 91
- NSN .
P RESD LNy w AT s 18 Dt Comp Op Amp mDIP “
- ::z‘:"t‘m 2OM TTL i - 1800 Stereo muttiplexer DIP 173
- 16 pin 00 MULTIPLE DISPLAYS i g::l"‘:":l:““':'ol’y" N i
i NSN33 3 digit .12 red LED mory sense Amp 1+
- 74200 ﬁs t:n RAM tri-state o e di:“ el 7525 Dual core memory sense Amp 92
B * =L 7405 8038 Vollage contr. 0w, LIP 368
TANTALUM CAPACITORS HP5082- 4 digit .11 red LEO 8864 9 DIG Led Cath Drvs DIP 158
SOLID-DIPPED : 20% 7414 75150 Dudl Line Driver DIP 134
Amid 35V 15p tmid 1Y 2p SP-425-09 9 digit .25 gas disch. 75451 Dual Perephecal Driver mOIP 2
£0-38) mid BV 15p womid 2V 2p 75452 Dual Peripheral Driver mDIP 2%
600 75453 (351) Dual Periph Driver mDIP 4
Tmid 3V 15 1smid 10V I2p vipl e
08 aymia v 15 zmie v zp | Datesheels on rquest AddXpea it | 75451 Quad seq Driver for k0 DIP 58
1-42» 22mid 35V 15p  3mid 10V 25p item is pric low 50p each. He s Digit dsiver DIP 63
V42 47mid 16V  18p U mid 6V  25p
Tof ebmid e 8p semid  ev 2 BANKAMERT MASTERCHARGE CHARGEX
! # 68mid 50V 21p BARCLAYCARD ACCESS EVROCARD ‘
SHIFY REGISTERS Satisfaction guaranteed. Shipment will be made postage prepaid within 5 days from
MM5013 1024 bit accum. dyn. o receipt of order. Payment may be made with personal check, charge card (include
T m{"s" bit dyn number and exp. date), international money order (include receipt) or bank cheque
62 8 pin B 110 made payable in U.S.§
$15-4025 Quad 25 bit 95

rofile
£ 24 pin
<12 2B pin
-3 40 pin
-19

£-30

DISCOUNTS

THESE DISCOUNTS APPLY TO TOTAL OF ORDER — SPECIALS INCLUDED

10% OFF ON ORDERS OVER£15
15% OFFON ORDERS OVER£50

£0- 100 7451 £0-13
7401 1 7453 13
7402 n 7454 10
7403 1M 7460 n
7404 13 7464 2
7405 13 7465 2
7406 n 7472 22
7407 2 7473 2%
7408 14 7474 2%
7409 14 7475 37
7410 10 7476 3
741 16 7483 70
7413 29 7485 80
7416 7486 24
7417 22 7489 1-50
7420 T 7490 40
7412 2 7491 7
7423 22 7492 4“4
7425 22 7493 3%
7426 23 7494 L]
7427 2 7495 49
7430 12 74% 55
7432 22 74100 79
7437 25 74105 60
7438 2 74107 77
7440 n a2 28
7441 60 74122 50
7442 55 74123 55
7443 55 74125 50
7444 60 74126 50
7445 75 72141 68
7446 85 74145 75
7447 73 74150 59
7448 80 74151 60
7450 12 74153 5
LOWPOWER
7400 £0-16 7451 £0-16
7402 16 74155 »
7403 16 747 i
7304 18 7al72 7
7806 8 74L73 38
73010 % 74T 38
74120 % 74178 “
7430 16 7985 85
7a42 89 74Be 38
LOWPOWERSCHOTTKY
74L500 €23 741832 25
74502 23 74LS40 30
741504 23 74547 80
741508 25 TALST4 40
74510 23 74LS%0 80
74520 1 74593 80
HIGH SPRED
74HOO £0-16  74H22 £0-18
74HO1 16 74HN0 18
TAHO4 16 73H4O 16
TIHOB 16 74HSO 16
T4HI0  t6 74H52 18
74HIL 16 74H53 o
74H20 Y6 74Mss 20
74H2I 16 T4HeO 1
SCHOTTKY
74500 23 74508 30
74801 W 74510 13
74503 23 7450 13
74504 30
8000 (NATIONAL)
8091 £0-33 8214 £0-93
8092 n s 9
8095 76 810 42
I 49 8520 7
811 88 8551 n
8130  1-20 8552 1.7
8200 1-42 8554 137
8210 1-92 8810 44
8000 (SIGNETICS)
8263 379 8267 1-79
2000
9002 4 9309 56
9301 72 B2 56

Practical Electronics

74154
74155
74156
74157
74161
74163
74164
74165
74166
7073
74175
74176
74177
74180
74181
74182
74184
74185
741%
74191
74192
74193
74194
74195
7419%
74197
74198
74199
74200

74132

75190
799
74193
74195
79098
7aL164
740165

741595

7415107
7415164
74108193
7418197

74H61
74H62
TiH74
74H101
74H102
74H103
74H106
74H 108

74522
74532
74574

8811
8812
8812
8830
8831
8836
8880

SHIPMENT MADE VIA AIR-POSTAGE PAID
3 DAYS FROM RECEIPT OF ORDER

OCTOBER SPECIALS

2504
8

1024 bit multiplexed dyn

Add 50p to cover shipping and handling if order is less than £5.
The above prices do not include any taxes leviable by a purchasers country of residence.

| UNIVERSAL BREADBOARD

Silver plated copper clrcuit board
3-3/16" x 5-1/16”. 2 rows of 27 | 7
holes for DIP IC's + space for
transistors, resistors & capacitors.
Versatife and simple for bread-
boarding IC circuilry

October 1976

£

INTERNATIONAL ELECTRONICS UNLIMITED

P.O. BOX 3036 / MONTEREY, CA. 93940 USA
PHONE (408) 659-3171
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SYNTHESISERS, SOUND EFFECTS AND

COMPONENTS SETS include all
DOCCSSIYY resis:ors. CIPICI(OI’S, semi-
s and trans-
formers, Hardware such as cases, sockets,
knobs, etc. are not included but most of
these may be bought separately, Fuller
details of kits, PCBs and parts are shown
in our lists.

CIRCUIT AND LAYOUT DIA-
GRAMS are supplied free with all
PCBs designed by Phonosonics.
PHOTOCOPIES of the P.E. texts for

most of the kits are available—prices in
our lists. {

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS
MARKET.

TO A WORLD-WIDE

P.E. SYNTHESISER
(P.E. Feb. 73 to Feb.74)

e well acclaimed and highly versatile large-scale
mains-operated Sound Synthesiser complete with key-
board circuits. All function circuits may be used

dently, or inter d. The greater the
number _of circuits, the greater the versatility. Other
circuits in our lists may be used with the Synthesiser to
good advantage (notably P.E. Minisonic, Phasing Unit,
Wind and Rain, Rhythm Generator, Sound Bender, Volt-
age Controlled Filter, Guitar Effects Pedal).
THE MAIN SYNTHESISER
Stabilised power supply £12:08
Two Linear Voltage Controlled Oscillators
and one Inverter—all 3 circuits £17-80

PCB (2 are required) each £1:63

Two Ramp Generators and Two Input

Amplifiars

all 4 circuits £5.92
,PCB (holds ali 4 :ircuin? £1.-51
Sample-Hold and Noise Generator £7-95
PCB (holds both circuits) £1.87
Tone Control 2-68
PCB 88p
Reverberation Amplifier £675
Sprine Line unit for Reverb, Amp. £4-95
Ring Modulator £4-24
Pelk Level Maeter Circuit £1.50
é&A Panel Meter £4.99

to hold Reverb, Ring Mod and Meter
Car:ulu £2:14
Envelope Shaper £6-04
PC £1.60

VYoltage Controllad Amplifier and Differential
Amplifier £7-73
PCB (holds both circuits) £1.45

THE SYNTHESISER KEYBOARD CIRCUITS
{Can be used without the Main Synthesiser to make an
independent musical instrument)

Two Logarithmic Voltage Controlled
Oscillators

Component set £15-28
PCB (holds both circuits) £2-86
Divider, 2 Hold Circuits, 2 Modulation
Amplifiers, Mixer and 2 Envelope Shapers £20:92

PCB (holds the first 6 circuits) £1-98

PCB for both Envelope Shapers £1-70
Keyboard Stabilised Power Supply £7-61
Printed Circuit Board £1-04

GUITAR EFFECTS PEDAL (P.E. July 75)

Modulates the attack, decay and filter characteristics of
an audio signal not only from a guitar but from any audio
source, producing 8 different switchable effects that can
be further modified by manual controls, Possibly the
most interesting of all the low-priced sound effects units
in our range. Circuit does not duplicate effects from the
Guitar Overdrive Unit.

Component Set with special foot operated

switches £6-79
Alternative component set with panel mounting

switches £4-90
Printed Circuit Board £1-43

SOUND BENDER (P.E. May 74)
A multi-purpose sound controller, the functions of
which include envelope shaper. tremolo volce-operned

fader, c fader and fr

Component Set for above functions {excl. SW:) £7-24
Printed circuit board £1.74
Optional extr dditional Audio Modul , the use of

which, in conjunction with the above component set,
can produce "jungle-drum’ rhythms.

Component Set (incl. PCB) £2.76
PHASING UNIT (P.E. Sept. 73)

A simple but effective manu:“y controlled unit for
introducing the "'phasing’ sound into live or recorded

music.
Component Set (incl. PCB) £2-85

PHASING CONTROL UNIT (P.E. Oct. 74)

For use with the above Phasing Unit to automatically
control the rate of phasing.

Component Set (incl, PCB) £4:25
WAH-WAH UNIT (P.E. Apr. 76)

The Wah-wah effect produced by this unit can be con-
trolled manually or by the integral automatic controller.
Component Set incl, PCB £3-20

P.E. JOANNA (P.E. May/Sept. 75)

A flve-octave electronic piano that has switchable
alternative voicing of Honky-Tonk piano, ordinary piano,
harpsichord, or a mixture of any of the three, together
with facilities including fast and slow tremolo, loud and
soft pedal switching, and sustain pedal switching. The
power amplifier typically delivers 24 watts into 8 ohms.
The PCBs have been redesigned by ourselves k

P.E. MINISONIC MK |

(P.E. Nov, 1974 to March 1975)

A portable, battery or mains operated, miniature sound

:rnzhes-ser, with keyboard circuits. Although having
ightly fewer facilities than the large P.E. Synthesiser,

the functions offered by this design give it great scope

and vernt-hty Lake the large Synthesiser it too may

improved use of the space available.

Main Power Supply £10-09
Tone Generator and Top € Envelope

Shaper £10:61
PCB for Main PSU, Tone Gen & Top CE.S. €231

Envelope Shapers for all notes (except Top C) £37-68
g’t of PCBs for Envelope Shapers (except Top

£11-88
Voicing and Pre-Amp Circults £10-15
PCB for Voicing and Pre-amp £2-80

Power Amplifier (incl. separate Power Supply) £15:06
PCB8 for Power Amp and PSU 5p

RHYTHM GENERATOR (P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from 8 effects
circuits (high and low bongos, bass and snare drums,
long and short brushes, blocks and soft cymbal), and with
variable time signatures and rhythm rates. Really fascina-
ting and useful.

Tempo, Timing and Logic circuits £12:68
PCB for above circuits (double-sided) £3-24
Component set for all 8 effects circuits £12.72
PCB for all 8 effects £3-70
Simple mixer (our design) incl, PCB £3:95

Alternative mixer with external volume controls,
inel. PCB £10-94
:%v;er Supply for T, T and L, and Effects, incl,

{See our list for Power Supplies for Mixers)

REVERBERATION UNIT (P.W. Nov./Dec, 72)
A high quality unit having microphone and line input
re-amps, and providing full control over reverberation

evel,

Component Set (excl, spring unit) £12:68
Printed Clr:un Board £1:93
9 in, Spring Un £4-95
Panel Meter (SOuA) {optional) £4:99

WIND AND RAIN UNIT

A manually controlled unit for producing the above-
named sounds.
Component set incl. PCB £3-37

GUITAR OVERDRIVE UNIT (P.E. Aug. 76)
Sophisticated, versatile Fuzz unit, including variable and
switchable controls affecting the fuzz quality whilst
retaining the attack and decay, and also providing filter-
ing. Does not duplicate the effects from the Guitar
Effects Pedal and can be used with it and with other
electronic instruments,

Component set using dual slider pot £6-57
Component set using dual rotary pot £5-80
Printed circuit board £1.37

FUZZ UNIT
Simple Fuzz unit based upon P.E. ‘Sound Design’ circuit.
Component set incl, PCB £1-98

TREMOLO UNIT
Based upon P.E. 'Sound Design’ circuit,
Component set incl. PCB

TREBLE BOOST UNIT (P.E. Apr. 76)

Gives a much shriller qu:hty to audio srznals fed through
it. The depth of boost is manually adjustable.
Component Set incl, PCB £2:31

25 WATT MONO AMPLIFIER (P.E. Sept, 75)
A good general purpose integrated circuit power
amplifier typically delivering 25 watts into 8 ohms,
Power bandwidth 20Hz to 20kHz, 3dB, tnput impedance
20k m. Distortion 0:2%. Suitable for use with any of
our sound producing kits,
£15-06
95p

£3-19

Component Set incl. power supply
Printed Circuit Board i
For stereo use two sets and PCBs are required,

be adv g ly used with other circuits in our lists.
Two Voltage Controlled Oscillators £5.55
Voltage Controlled Filter and Voltage
Reference Circuit £3.73
Two Envelope Shapers and Two Voltage
Controlled Amplifiers £8:11
Keyboard Controlter and Hold Circuits / £2.84

Keyboard Divider Raesistors (select type to suit
keyboard used) (all are 2% tolerance): 2 Octave £I;
3 Octave £1:48; 4 Octave £1-96; 5 Octave £2-44,

H.F. Oscillator and Detector £1.86
Ring Modulator, Noise Generator and Envelope
Inverter £6:02
Two Power Amplifiers and Two Mixers £4:28
Battery Eliminator £6:69
Temperature Stabiliser £1-34
PCB to hold 2 VCOs, VCF and V-Ref £2:22
PCB to hold 2 ESs, 2 VCAs, 2 Mixers,.Ring Mod,
Keyboard Control and Hold £2-42
PCB to hold 2 Power Amps., Noise Gen.,
Envelope-Inverter, H.F. Osc and Detector £1-59
PCB to hold Battery Eliminator and Temperature
Stabiliser £1.48

P.E. MINISONIC MK 2
Conversion kits and PCBs for updating the MK | version
are now available. Details in our list.

ENVELOPE SHAPERS

Both of the kits below have manual control over their
Attack, Decay, Sustain and Release functions. Both kits
include PCB {VCA means Voltage Controlled Amplifier)
Envelope Shaper and VCA (P.E. Apr. 76) £6:02
Envelope Shaper (without VCA) (P.E, Oct. 75) £4-62

VOICE OPERATED FADER (P.E. Dec. 73)

For ly music vol during "talke
over” —partlcuhrly useful for Disco work or for home-
movie shows.

Component Set incl, PCB £3-26

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used with
the P.E. Synthesiser,
Component Set
Printed Circuit Board

£3-67
£1.38

P.E. TUNING FORK (P.E. Nov. 75)
Produces 84 switch-selected frequencysaccurate tones.
An LED monitor clearly displays all beat note adjust-

ments. ldeal for tuning acoustic and slectronic muslcal
instruments alike.

Main Component Set incl. PCB £14.77
Power Supply set incl, PCB £6-95
P.E. SYNCHRONOME (P.E. Mar. 76)

An accented-beat electronic metronome, providing

duple, tripte and quadruple times with full concrol over
the beat rate. Can also be used as a simpla drum-beat
rhythm generator. Includes power supply.

Ci Set incl. loud £10-68
Printed Circuit Board £1-70

PEAK LEVEL INDICATOR (P.E. Mar. 76)

A twin-channel visual display unit for monitoring the
peak level of audio signals. Well suited for use when
inter-coupling our many sound producing kits to help
avoid signal over-loading.

Component Set incl, PCB (as published) £3.84

POST AND HANDLING

U.K, orders—under £1S add 25p plus VAT, over £15 add
50p plus VAT.

Optional tnsurance for compensation against loss or
damage in post, add 35p in addition to above post and
handling.

Eire, C.L, B.F.P.O,, and other countries are subject to

DON'T FORGET YAT!

Add 124% (or current rate if changed) to full total of
gozds.)post and handling. (Does not apply 'to export
orders).

EXPORT ORDERS are welcome, though we advise
that a current copy of our list should be obtained before
ordering as it also shows Export postage rates. All pa:
ments must be cash-with-order, in Sterling and preferab! y
by International Money Order or through an English
Bank. To obtain list for Europe send 20p, for other
countries send 40p,

Export postage rates.
PHONOSONICS « DEPT. PE40 - 22

HIGH STREET . SIDCUP « KENT DAI4 6EH

MAIL ORDER AND C.W.O. ONLY
SORRY BUT NO CALLERS PLEASE
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OTHER PROJECTS:

PHOTOGRAPHS in this advertise-
ment show two of our units containing
some of the P.E. projects built from our
kits and PCBs. The cases were built by
ourselves and are not for sale, though a
small selection of other cases is available.

LIST—Send Stamped Addressed En-
velope with all U.K. requests for free
list giving fuller details of PCBs, kits, and
other components.

OVERSEAS enquiries for list: Europe—
send 20p; Other Countries—send 40p.

KEYBOARDS AND CONTACTS
Kimber-Allen Keyboards as required for many published circuits, including the
P.E. Joanna, P.E. Minisonic, and P.E. Synthesiser. The manufacturers claim that
these are the finest moulded plasti¢c keyboards available. All octavesare Cto C. The
keys are plastic, spring-loaded and mounted on a robust aluminium frame.

3 Octave (37 notes) £23:10. 4 Oct (49 notes) £27:45. S QOct (6] notes) £32:10.
Contact Assemblies for use with above keyboards: Single-pole change-over (type
SP) as for P.E. Joanna and P.E. Mini i T pole normally op: ke-break (type
DP) as for P.E. Synthesiser. Special contact assembly (type 4PS) having 4 poles, 3 of
which are normally-open make-break contacts and the fourth is a change-over contact
—this special assembly enables THE SAME KEYBOARD to be used with the P.E;
Synthesiser, P.E. Minisonic and the P.E. Joanna simultaneously thus avoiding the cost
of more than one keyboard.

Cantoct ach 3 Octove Set 4 Octove Set 5 Octave Set
P 22p £8-14 £10-78 £13.42
2P 25p £9:25 £1225 £1525

4PS 50p £18-50 £24.50 £30-50
PRINTED CIRCUIT BOARDS for use with the above contacts and thus eliminating
most of the inter-wiring required, are available, Details in our lists.

SOUND-TO-LIGHT (P.E. Apr./Aug. 71) . TRANSISTORS
The ever-popular Aurora—4 or 8 channels each responding ACI128 0p
to a different sound frequency and controlling its own light. ACI76 20p
Can be used with most audio systems and lamp intensities. BC107 14p
A MUST for any Disco, and a fascinating visual display for the gg:gg ::p
home. (4
4 Channel Component Set (excl. thyristors) £14-42 BC:‘7 12p
8 Channel Component Set (excl. thyristors) £25.75 Bcl:g 120
Power Supply Component Set £5-35 SCIS7 |§P
PCB for 4 frequency channels i £3.65 CISB 13p
PCB for power supply and 8 lamp drivers £1.70 BEIS‘? 13p
| A 400V thyristors (I per chan. req.) each 75p g 1821 13p
Panel meter (1.A) (optional) £4.99 BEIBJ :%:
BC187 25p
3-CHANNEL SOUND-TO-LIGHT (P.E. Apr. 76) 5C2°4C i4p
A simple but effective sound-to-light controller capable of 5C2°9L 14p
operating 3 lamps each of approximately 70G watts. Includes ~ BC212 15p
power supply, thyristors, and by-pass switches. gg};g ;:p
Component Set incl. PCB €18 gl 22:
BDI3] ]
BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73] BD132 54p
Multi-function circuits that, with the use of other external BFYSO 22p
equipment, can serve as lie-detector, alphaphone, cardio- BFY5| 22p
o, i
Pre-Amp Module Component Set incl. PCB £4:-11 MIE29SS IlO:
Basic Output Circuits—combined component set 0cas 60p
with PCBs, for alphaphone, cardiophone, frequency Oc7) 17p
meter and visual feed-back lamp-driver circuits £5-95 OcT72 25p
Audio Amplifier Module Type PC7 £6:75 0Cs4. 25p
Prxior  1am
TAPE NOISE LIMITER ZTX108 14
Very effective circuit for reducing the hins found in most ZTXSOt i3p
tape recordings. All kits include PCBs. ZTX503 15p
Standard Tolerance Set of Components £2:-85 ZTXS31 23p
Superior Tolerance Set of Components £3.30 2N706 13p
Regulated Power Supply (will drive 2 sets) £4-69 2N?;3‘ Z;p
2N 22p
SINE AND SQUARE WAVE GENERATOR (P.E. July 75) R 143
Suitable for audio, digital, or general purpose. Controllable 2N290SA 36p
through 4 decade ranges 10Hz to 100kHz, switched attenu- 2N2907 2p
ation through 10 ranges from 10V to imV peak-to-peak. 2N3053 18p
Component Set £9-83 2N3054 66p
PCB for above components £1.76 2N3055 48p
Power Supply £6:21 2N3702 i2p
PCB for Power Supply £1-06 2N3703 i2p
2N3704 i2p
SEMI CONDUCTOR TESTER (P.E. Oct. 73) 2N ae20 HE
Essential test equipment for the enterprising home construc- 2N3823E 39p
tor. While stocks last, 2N 4060 i2p
Set of resistors, capacitors, semiconductors, 2N4871 36p
potentiometers, makaswitches and PCB £8.86 2N5245 5ip
Panel meter (500uA) £4.99 2N5777 45p
INTEGRATED CIRTS.
P.E. MINIMIX & (P.E. Nov./Dec. 75) 709 TOS 40p
Each of the 6 input channels has its awn gain, volume 709 8-pin DIL 40p
and panning controls, The volume of che twin channel 723 To! 95p
outputs are fully manually controllable, as are the head- 741 8-pin DIL 32p

pre-fade monitoring facilities. Twin YU 748 T0S 63p
748 8-pin DIL 63p
wAT7805 T0220 165p
KAT808 T0220 165p
RAT8I12 T0220 165p
rA7815 T0220 165p
uAT7818 T0220 165p
AY-1-0212 622p
AY-1-6721/6 188p
CA3046 7ip
MFC40008 8ip
MFC6040 93p
SG3402N 220p

PRICES ARE CORRECT AT TIME OF PRESS. E. .E.
DELIVERY SUBJECT TO AVAILABILITY.ss E.&0.8 PHONOSONICS

phone and
meters provide visual display of channel audio levels.
ideal for use with effects and synthesiser kits.

For details see our list,

8-INPUT MIXER .

A simple mixer having 8 inputs each of which has a preset
level control and which are combined into one output
channel having a preset over-all level control and a
master output volume control. Designed for inter-
coupling our various sound effects and synchesiser kits,
Component set incl. PCB { £3.95
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"1 MADE IT MYSELF”

Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

]

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

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a new,
better-paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating
Technatron Course. you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy—making things with
your own hands that you'll be proud to
own! No wonder it's so fast and easy to
learn this way. Because learning becomes
a hobby! And what a profitable hobby.
Because opportunities in the field of Radio
and Electronics are growing faster than
they can find people to fill the jobs!

No soldering—yet you
learn faster than you
ever dreamed possible.

Yes! Faster than you can imagine,

you pick up the technical know how

you need. Specially prepared step-by-step

lessons show you how to: read circuits

p build things

;experimem. You enjoy every minute
it!

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

To: ALDERMASTON
READING RG7 4PF

TODAY FOR Rt-aftosyieantat
FREE BOOK

NAME

ADORESS

So fast, 80 easy,
this personalised course
will teach you even If
you don't know a thing
today!

No matter how little you know now,
no matter what your background or
education, we'll teach you. Step by step,
in simple Y-t stand L

you pick up the secrets of radio and
electronics.

You become a person who makes
things. not just another of the millions.
who don’t understand. And you could
pave the way to a great new career. to
add to the thrill and pride you receive
when you look at what you have achieved.
Within weeks you could hold in your hand
your own transistor radio. And after
the course you can go on lo acquire
highpowered technical qualifications. be-
cause our famous courses go right up to
City & Guilds levels.

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

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

E, DEPT CPE11

4 Fore Street Avenue.

ECZY SEJ. Tel: 01-628 2721
Yes, I'd like to know more about your course. Please send
me free details—plus your big. 44-page book that tells
about all your courses

POSTCODE
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VALVE MAIL ORDER CO.

Climax House
159 Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS MAIL ORDER SERVICE

CAMERA KITS

£p £p £p ) £p A
1N21 0.17 | AF181  0-50 | BY213 025 | OAZ204 0-45 | XB121 043 ND
1N23 0-35 :;‘éﬁﬁ g{g BYZ10 0.46 | OAZ206 0-46 ?g%z? gé%
z y ‘211 1 .40 | 0AZ206 045 | Zi -
N85 088 b1 g.p | DYZLL 040 07 o045 | ZT21 026 READY BUILT
IN263 080 | 4gyes g.5 | BYZ12 040 ZT43 026
ING6 080 |A3Y3s 4 | BYZi 04z |OAZND 040 | Grgh; 0y MODULES
IN645 018 | Asvas o0.g5 | BYZ16 1.86 | OAZ209 040 | ZTX108 0.10
IN725A 0-20 | ASY50 0.20 | BYZ16  0-60 | OAZ210 0.40 | ZTX300 0-13
IN914 008 | ABY51 0.40 | BZY88 010 | 0OAZ211 0-40 | ZTX304 0-24 3
IN4007 0.1% | ABY53 020 | C111 085 | 0OAZ222 0-45 | ZTX500 Q.18 Whether professnonal,
18113 0.g5 | ABYS5 020 | CR81/05 0.6 | OAZ225  0-45 | ZTX503 016
18115 %) \aVer 098 | CReljo 0.5 | OAZZ24 048 | ZTX53L 028 student, teacher or amateur,
23 | s8Y66 088 | 0AZ241 0-26 :
26371 075 | agza1 100 | UB4B 190 | GAZ  0.18 | INTEGRATED a CROFTON module is the answer
2G381 028 | ABZ23  0.75 | L8108 3-50 | 047041 Q.25 CUTTH
2G414  0.30 [ AU104 100 | D00 0-1B | 0AZ246 0-15 | 7400 16
26417 025 AU!:‘)IO 1-(152 nggg 8-;: 0AZ290 0-38 ;:81 -ig
: .go | BC107 0 20 1 0016 1.00 2 i
PRI R L e
2 . e 8 2 0C22 1-00 4 3
Neoe 030 |ména  015|GD3 088 [ocaa  1.86 | 7405 .22
37064 o1 | BCl15 020 | GD4 110 | 0C24 .10 | 7406 42
3N708" o.¢ | BCl18  0-20 | GD5 -38 | 0C25 .40 | 7407 42
28709 0-40 BC116A 0-28 | GD8 25 | 0C26 .40 | 7408 28 A t cCT c .
iN1091 0.6 | BCL18 8"2'8 6Dz - 00 | 0Cz8 76 | 7400 28 part from our popular C.C.T.V. Camera Kits
) - 102 080 [oc2s -85 - i i
INUSI 028 |Bois2 090 |GETI03 040 |0Ga0 040 | 7411 A we are launching a range of ready built, .
2N1302 0.8 | BC125 068 | GET113 085 | 0C35  0.75 | 7412 -30 tested, and guaranteed electronic modules
2N1303 '0.18 | BC126 -85 | GET114 080 | 0C36 0-60 | 7413 36 '
2N1304 0.g8 | BC140  0-38 | GET115 0-90 | 0C41  0-85 | 7416 -36 both for trade and end user.
2N1305  0.¢8 | DCl4T 010 GETILC 088 ) o0cez o0 7417 040 The ultimate range will be extensive. Some
- 20 0-60 [ 0C43 .70 - .
2N1306  0-28
BC149  0-10 | GET872 0-30 .20 | 7422 .25 e i g
INIS0T 88| Nl 014 | GETSTo 040 | Oedm 047 | 7428 097 of the existing modules available are:
oN2147 1.25 | BClos  0.18 | GET880 0.60 | 0Cd5 .80 | 7425 .87 @ E.T.I. Master Mixer @ E.T.I. Electronic Ignition
GET881 - .18 | 7427 87 9
2N21ds 060 | BC1BO 0468 | Grrgg 35 | Souwm  018| TE0L  040 @ Wide range R.F. Wobbulator ® E.T.I. Digital
2N2160 078 | BC169  O-14 | GET8as 0.40 o 60 | 74 ‘Er fidec i
g 2 40| 0C57 .60 | 7430 -18 Voltmeter ® E.T.I. Frequency Meter @ Video Ampli-
INaalo 0 |BCYSL 048 |GEXas 008 |ocos .60 | 743 i fior @ Video Mixer @ Sound/Video Modulator
oNo3goa 0.16 | BCY32  0-86 | GEX45/1 046 | 0C59 .60 | 7433 -87 . -
2N2444 1.9 BCY33 38 | GEX941 0-48 | 0Cg6 .50 | 7487 37 @ Guitar Amplifier ® As well as all E.-T.I. P.C.B.s,
aN2g13 076 [ BCY34 94 CISMI 050 9c10 gg Ass :gg V.L.F. Transmitters and Receivers ® Send S.A.E
INo040 80| BCY3® 160(GYoM 020 [oc72 088 | T441AN 09 for information
2N5908 0.50 | BCY40 080 [ Gy7m 80 | 0073 .50 | 7442 -7 3 .
b o %83;?, .gg ﬂg}&’ﬁ .;8 88;4 ':8 ;:gg b- Secondhand cameras and monitors always available
2N2024 013 | BOV71 099 | HATI00 989 e O30 7463 .
2N2925 016 | Roz1g 80 | MAT101 .88 | oI 2% | 7454 CROFTON ELECTRONICS LTD
X H 25 | 0C77 .54 H
IN7926 0% iDDi2i 100 | MATI20 020 | 0C78 .25 | 7460 . <
¥ .as | BD123  1.00 | MAT121 0.85 | 0C79 .30 | 7470 -3 Dept. E, 35 Grosvenor Road, Twickenham, Middx. Tel. 01-891 1923
INo000 080 1BDI24 068 | MIES40 047 | ocsl o089 | 1472 138
Novee 015 |BDY1L 145 | MIES20 068 | oceim  0.80 | 7473 41
IN3708 O oo eol| [y 2055 27| 0C8IDM 0-18 1474 -48
" -28 | MIE3055 0-77 [ 0C81Z 076 g
SNorer 18 |Drize oss |Mrries' 40 |oce” om (T O
2N$710 011\ Brigs 098 | MPFlos 088 | oces oy | 7482 -
% - -35 | 0C83 . .
Mo 02| BF1S; 028 | MPF105 0-88 | 0Cs4 _33 7483 .
oNis8p 0.0 | DF194 010 | NESss 042 | 0C114  0.38 | 7484 -0 FEATURED READY-MADE
2N5027 0.58 | BE196  0-13 | NKT128 0-48 | oC122 1.0 | 7480 i IN *SOUND INSTRUMENTS
2Ncoss 0.8 | SE196 018 | NKT126 080 | 0c128 110 | 7480 . DESIGN"
28301  0.59 | SE197 018 | NKT211 025 [ 0C189  1.00 | 7491AN  1-C AVAILABLE
28304 1.15 | BF861 20 | NKT213 0.5 | 0C140  1.14 | 7492 J
28601 0.7 [ RRS%S 020 | NKT214 044 ) ocdl 080 & #
28703 1-00 g KT216 0-40 | 0C169 .20 -
BFX13 026 | NKT217 046 '50 | 7495 -8
40250 054 0C170 30
BFX29 028 | NKT218 0C171  0-30 | 7496 -98
40251 O8LIBFX30 028 | NKT219 098 | OC2e0 o9 | 7497 387
it o e om wme oo ol Gm e G THE
AAZ13 012 . 224 025 | 0C202 .50 g
2 BFX84 25 | NKT251 024 p 74110 0-58
23120177 %? BFX85 028 | NKT271 0.80 32333 125 74111 0.86 MINISONIC 2
Acias os8 | D30 05| NKIa2 080\ 0Cas 1o |7iis s
' - ) - 5 1 - babt ts the b
ﬁgigg _’}g BFX88 0-24 | NKT275 0.25 | OC206  1.10 | 74121 -5 T ey s coa:;f value tor
AC187 o1 | BFY10 080 | NKT277 020 | oc207  1.00 | 74122 . Kits are tor I or
AC188 .20 g;g}; : NKT278 026 | 0C460  0-20 ;ﬁﬁ’ :" Individual sections, or for the conversion of Mk.
ACY1T 75 BEY) .“ NKT301 1.00 | 0C470 030 74145 p Minisonics to Mk. z specification. (Conversion detalls upply to Eaton Audio
ACYl8 038 BFyig .56 gﬁ%ﬁg; }gg 8%1’711 ‘1)%3 74150 § P:::Bnmbm may be adapted 10 suit othe
ACY10 o . P12 o . n order to ensurs that the the p! [l N
ACY20  0-85 gggg‘ :45 NKT404 100 [ ORP60  0.55 ;:}g: ; enhances its performance, a complete cnblnot klt Is available, Incorporeting
A€Y21 085 44 10| NKTG78 080 | ORPEI 0.8 | 74152 % a tully ack ront panel, with matching back
ACY22 .35 | BEY00 021 [ NKT713 0-30 8X68 020 | 74156 1' and base, and nolld Afrormosia end-cheeks. This kit also includ: Il switches,
ACY27 .8 | BEYsl 020 [ NKT773 0.28 8X631  0.45 :127 g knobs, sockets, screws and panel y and contact
ACY2 .25 §§¥§§ f NKT777 0-38 sxsssBoss ;4170 g H assembiies are siso in stock.
ACY39  0.78 '2a | 0AG .72 - H
BFY64  0-8 .18 | BX640  0.76 | 74174 -87 -
ACY40 0-22 0AB8 18 Cabinet Kit (inc. Keyboard, etc.) CONVERSION KiT8
BFY90 0-81 74175 10 !
A 2 0A47 .08 | 8X641 0 MS/2-1 82 £192-64 Ancill Fi ti Kit MS/2- -
Ao 8.33 BR100 040 | 0A70 .10 | 8X642 o‘z: 74176 -26 Keyboard Controlier MS/2-3 B8 Oacilardr Conversion Kif ME/2-35C E11.64
ADI40  0.50 | BSX27  0.60 | 071 20 | gxe4s  0.85 ;ﬂgg o4 Voltage _ Controlled  Oncillator .56 (Noto—2 off MS/2-15C required)
AD149  0.76 | BSX60 098 | 0A73  0.18 § i . :
. % 8X645 . 085 | 74192 o (Note—2 off MSZ/4 required)
ADI% 041|DS¥ie 017|oars o0 |TIOM  oge|741%8 & Eveione ShasorVOK MS/2-5
AF106  0-80 | B8Y27 020 | gug3 0.18 | V15/30P 0.78 ;ﬂgg d Notes oft MSD/5 required) e 3.‘5_‘;‘0’:1‘ !r:us
ARL B3SO o ous| vz 0 raes g e N - SR
X . 5 . .
AF116 0.5 | BSY95 0.1% | 0A86  0.16 | V60/201 05074197 120 Voltage Controlled Filter MS/2-8  £7.54  Dual Transistor MD80O1 €1-00
AF117 .24 | BTI02/500R | 0A%0  0.07 ;’{‘X’{g‘:“ g'zg o B Ring Modulator Ms/2-9 Q75 Operational Ampitier LMSIEN o
u " o A oise Gererator P Fleld Etfect t ist
AFlle 00| BTvez 00 |0A% 587 xAw2 o018 N Quiput Ampiltiers M2t 03 Mar-Turn Preset Pota 1K, 20K, 20K €0-98
g ug in rol velo| nverter -
AF124  0-80 | BTY79/100R | 04200 0.08 | XAl5l 015 _hfw ,om: ® Stabilsed Powar Supply MS/2-13  £9.00 Sand large S.A.E. for further detsils
AF126  0-30 078 | 0A202 008  XAl52 0-16 upmme *
AF126  0-30 | BTY79/400R | OA210 020 | XAl6l 088 015
AF127 030 1-50 | OA211 036 | XA162 0-85
AF139 041 BYI00 027 | OAZ200 0.0 | XB101 o.g8 | 0PI PIL
i ol A o s e o
- . AZ202 O B103 0
AF180 085 | BY1s2  0.85 | 0AZ203 0-48 | XB113 0-30
‘;'.)'pen t-‘ra'lby ‘©° cda'-:-"s Lo Sheraola m Sipim: TEAMS: MAIL ORDER ONLY. C.W.0. MINIMUM
alves es an al . Mthbiad
Terms CWO. ;nT;"f°.1.se" 0(':_'2.;;“2%‘4‘_’;“" Prices correct DEPT PE, P.O. BOX 3 GRDER £1. VAT. Please add 124% to vaiue of
Quotations for any types not listed. when ;oin; ST. NEOTS, CAMBS order inc. P. & P. unless otherwise stated.
Post and Packing 15p per order. Cheques or P.O.s payable to Eaton Audio.
V.A.T. to be added. Plastic Transistors 124%. to press. PE19 3J8 - Orders over £5 free of P. & P., otherwise please
Metal Can Transistors 8%. Integrated Circuits 8%. add 10p in the £1. J
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SPEAKERS'

Baker Group 25. 3. 8 or 15 ohm
Baker Group 35, 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Group 50/15 8 or 15 ohm
Baker Deluxe 124, 8 or 15 ohm
Baker Major 3, 8 or 15 ohm

Baker Superb 8 or 15 ohm

Baker Regent 12in 8 or 15 ohm
Baker Auditorium 12in 8 or 15 ohm
Baker Auditorium 15in 8 or 15 ohm

Castle 8AS/DD 4 or 8 ohm
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G12/50 8 or 15 ohm
Celestion G12/50TC 8 or 15 ohm
Celestion G12/50 2236 s/cone
Celestion G12/50 2239 s/cone, alum dome
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Celestion HF 1300 8 or 15 ohm
Celestion HF2000 8 ohm

Celestion MH1000 & or 15 ohm
Celestion CO3K

Decca London ribbon horn

Decca London CO/1000/8 crossover
Decca DK30 ribbon horn

Decca CO/1/8 crossover (DK30)

EMI 150 13 x 8in d/cone 8 ohm

EMI 13 x 8in 20W bass 8 ohm

EMI 14 x 9in bass 8 ohms, 14A770

EMI 8 x 5in, 10W, d/cone, roll surr.
EMI 64in d/cone, roll surr., 8 ohm

EMI 8in roll surr. bass

EMI 5in mid range

Elac 59RM 109 (15 ohm). 59RM114 (8 ohm)
Elac 6¢in d/cone, roll surr., 8 ohm
Elac 10in 10RM239, 8 ohm

Eagle Crossover 3000Hz 3, 8 or 15 chm
Eagle FR4

Eagle FR65

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 Multicel), horn

Fane Pop 15, 8 or 18 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 16 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

Fane Crescendo t2A, 8 or 16 ohm
Fane Crescendo 12BL. 8 or 16 ohm
Fane Crescendo 15/100A, 8 or 16 ohm
Fane Crescendo 15/125. 8 or 18 ohm
Fane Crescendo 18, 8 or 16 or.m
Fane 910 Mk Il horn

€10
£14
£18
£12
£10

£18-

£14
£19

£9
£13

£16
€18

£18-
€017

£34

5887853888288 208488858

73

+10
<50
78
£12.
£18-
€7
€18
£27-
£37-
£39-
£49-
£59-
£67-
£15-

0
50
85
5
95
95
95
95
95
95
75

SPEAKERS

Fane 920 Mk Il horn

Fane HPX1 crossover 200W
Fane 13 x 8in, 15W dual cone
Fane 801T 8in d/c, roll surr.

Gauss 12in

Gauss 15in

Gauss 18in

Goodmans Axent 100

Goodmans Audiom 200 8 ohm
Goodmans Axiom 402 8 or 15 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans Twinaxiom 10, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm

. Goodmans 12PG 8 or 15 ohm

Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmans 15AX 8 or 15 ohm
Goodmans 15P 8 or 15 ohm
Goodmans 18P & or 15 ohm
Goodmans Hifax 750P
Goodmans 5in midrange 8 ohm

Jordan Watta Module, 4, 8 or 15 ohm

Kef T27

Kef T15

Kef B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017

Lowthe: PM6
Lowther PM6 Mk 1
Lowther PM7

Peerless KO10DT 4 or 8 ohm
Peerless DT10HFC 8 ohm
Peerless KO4OMRF 8 ohm
Peerless MT225HCF 8 ohm

Richard Allan CA12 12in bass

Richard Allan HP8B

Richard Allan LP8B

Richard Atlan DT20

Richard Allan CN8280

Richard Allan CN820

Richard Allan Super Disco 60W 12in
Richard Allen CG15 15in bass

Richard Allan Super Disco 12in 60 watt
Richard Allan Super Disco 10in 50 watt
Richard Allan Super Disco 8in 50 watt
Radford BD25

Radford MD9

Radford MD6

Radford TD3

Radford Croas Over Network

STC 401G

STC 4001K

Tannoy 10in Monitor HPD

€39
£2-
£5-
£

£95
£110-
£121
€7
€13
€19
[+ B
£
£
€
£14-
£16-
£16-
£39-
£45-
£22:
£39
£16:
7]
£15-
£5-
£6-
s
£7-
£s.

WILMSLOW AUDIO

THE Firm for speakers!

Tannoy 12in Monitor HPD £86-00
Tannoy 15in Monitor HPD £99-98
: Wharfedale Super 10 RS/DD 8 ohm £13-50
% SPEAKER KITS
00 Baker Major Module 3, 8 or 15 ohm each £13-28
00 Fane Mode One Mk Il 15W each £10-35
.00 Fane D40 Disco Kit each £19-95
.60 Goodmans DIN 20 4 or 8 ohm each £13-28
-48 Goodmans Mezzo Twin kit pair £48-50
.80 Helme XLK 30 pair £21-95
30 Helme XLK 35 pair £28-75
73 Helme XLK 40 pair £38-50
-20 Kefkit 1 palr £51:00
-30 Kefkit ill each £48-00
95  Peerless 1060 pair £54-00
50 Peerless 1070 each £48-50
95 Peeriess 1120 each £54.00
00 peerless 2050 pair 39-50
00 Peerless 2060 pair £53-00
:: Richard Allan Twin assembly each £13-48
00 Richard Allan Tripie 8 0 each £20-2§
.08 Richard Allan Triple 12 each £25-18
S Richard Allan Super Triple each £29-25
36 Richard Allan RA8 Kit pair £37-00
48  Richard Allan RA82 Kit pair £59-40
25 Richard Allan RA82L Kit pair £65-70
% Wharfedale Linton Il kit pair £21-%0
85  wharfedale Glendale 3XP kit pair £47-T0
08 wWharfedale Dovedale Iil kit pair £59-40
g: Wharfedale Denton 2XD kit pair £23.25
-05
.60 H I'F'
-85
% ON DEMONSTRATION
o in our showrooms:
+50  Akai, Armstrong. Bowers & Wiikins, Castle, Celestion,
‘95 Dual, Goodmans, Kef, Leak, Pioneer, Radford,
- 80 Richard Allan, Rotel, Tandberg, Trlo, Videotone,
.93 Wharfedale, etc.—ask for our Hi-Fi discount price
-3 list.
-08 THIS MONTH'S SPECIALS! (Carr. £2)
<20 Pioneer SX737 . £179-00
15 Rotel RD20 « £138-00
‘95 __ AGTOIRAS12 ——— T~ ES&-PO
< Videotone Saphir 1 air £52-00
95 ™. Videotone Min .gz_/——/g?ﬁ\u;:/
*25  We stock the complete Radford range of amplif
<95 preampiifiers, power amplifiers, tuners, etc., and
+00 also Radford Audio Laboratory eguipment, low
-50  distortion oscillator, distortion measuring set, audio
-50 noise meter, etc.
-25 ALL PRICES INCLUDE VAT
-00 (PRICES CORRECT AT 8-7-76)
0 Send stamp for free 32 page booklet "'Choosing a
: Speaker''

Enclosures’’ boox.

£10—"‘Hi-Fi

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Com-
promise (Frisby), Hi-Fi News State of the Art, Wireless
World Transmission Line (Bailey), Practical Hi-Fi and
Audio Monitor (Giles), Practical Hi-Fi and Audio Triangle
(Giles), Popular Hi-Fi (Colloms), etc.

On dem. Answers Monitor, State of Art, etc.
Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, Hi-Fi Answers Monitor, free on request.
P.A. amplifiers, microphones, etc., by Shure, Linear,
Eagle, Beyer, AKG, etc.

FREE with orders over Loudspeaker

ALL UNITS GUARANTEED NEW AND PERFECT
Carriage and inaurance: Speakers 55p each (12in and
up 85p each), Kits £1 aach (€2 per pair); Tweeters

and Croasovers 33p each.

WILMSLOW
AUDIO

Dept PE

Loudspeakers, mail order and export:
Swan Works, Bank Square, Wilmslow.

Hi-Fi, Radio and TV: Swift of Wilmsiow,
5 Swan Street, Wilmslow, Cheshire.

PA, Hi-Fi and Accessories: Wilmsiow
Audio, 10 Swan Street, Wilmslow,
Chesbhire.

Telephone: Loudspeakers, mail order and
expori—Wilmslow 29599; Hi-Fi, Radio,
etc.—Wilmslow 26213.

Access and Barclaycard orders accepted by phone
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NEW ELEGTRONIC MASTER KIT

V.HF. AR

Another letely solderless Construction
Rit with many more projects, including transistor
radios of various types and wavebands. \mplifiers,
metronome, sound amplitier, transistor tester
signal generator, quick check component tester,
tuners, crystal set, morse code practice oscillator
with niorse key, AF oscillator, etc. Also a
special project VHF aircraft receiver!

And all these components: 2 interchangeable
control panels (ready drilled); 4 solderless
construction boards (ready drilled); large
13 X 9%in. baseboard (ready drilled); ready-
wound medium wave, long wave, short wave and
VHF coils; 7in, ferrite rod; quality 5 x 3in.
loudspeaker; crystal earpiece. Also: knobs,
d_lal, wire, sleeving, capacitors, resistors, tran-
sistors, battery straps, connector clips, screws.
nuts and bolts, potentiometers, tuning capaci-
tors, instruction manual and pictorial diagrams.

[ ]
£1 4 99 Ci kit of parts including construction
plans, Post, packing and insurance.

NEW ROAMER

C(ONVERTER KIT

Build thls converter kit and
receive the aircraft band by

TEN MODEL

placing it by the side of a

radio tuned to medium wave
or the long wave band and
operatlng as shown In the
instructlons

with all parts.

Uses o retractable chrome
plated teleacopic aerjal, gain
control,
capacitor, transistor, etc.
All parts including case

and plans

POCKET FIVE

Now with 3in Loudspeaker
tunable

3
ban

and trawler

ds.

wave-
MW, LW
band.

7 stages, 5 transis-

tors and 2 diodes,

supersensitive ferrite rod
aerial, attractiv
gold case.

Biz

X 3%in approx.

C

supplied

V.ILT.

black and
in X 1iin

RK3

MULTIBAKD V.H.F. AND A M.
RECEIVER.

13 TRANSISTORS AND FIVE DIODES.
QUALITY 5° X 3" LOUDSPEAKERS.

free
tuning

WITH Multiband V.H.F. section covering Mobiies,
Air, T.V. Sound, Local V.H.F. Stations, etc. And
Multiband A.M. section with Airspaced Slow

Motion Drive Tuning Capacitor for easier and

accurate tuning, covering M.W.1, M. W.2, L.W.

Three 8hort Wave Bands 8.W.1,8.W.2,8.W.8 and
Trawler Band. Built-in Ferrite Rod Aerial for
Medium Wave, Long Wave and Trawler Band, etc.,
Chrome Plated 7 section Teleacopic Aerial, angled and
rotatable for peak Short Wave and V.H.F. reception.
Push Pull output using 600mW Transistors. Galn,
Wave-Change and tone Controls. Plus two Slider
8Bwitches. Negative Feedback circuit and S8PECIAL
POWER BOOSTER SOCKET AND RESISTOR, to
virtually double gain if required. Powered by P. P. 9
-9 volt Battery.

Complete kit of parts including carry-
ing strap, Building Instructions and ‘ l 3999

kit of parts i

construction plans, operating Manuals.

8 TRANSISTORS

TRANS EIGHT ::ueree

6 tunable wavebands: MW, LW, 8WI1, SW2, 8W3 and
trawler band. Sensitlve ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8 improved
type transistors plus 3 diodes. Attractive case in black
with red grille, dial and black knobs with polished metal
inserts. Bize 9 x 5} x 2}in approx. Push-pull output.
Battery economiser awitch for extended battery life.
Ample power to drive a larger speaker.

‘1'50 P. & P. + Ins. 70p

Complete kit of
parts including
construction plans

P.P, and P

ins. 60p

ELECTRONIC CONSTRUCTION

E-C-K- V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push pull output.
3in loudspeaker, gain control, superb 9 section
swivel ratchet and retractable chrome plated tele-
scopic aerial, V.H.F. tuning capacitor, reslstors,
capacitors, transistors, etc. Will receive T.V.
sound, public service band, aircraft, V.H.F. local

stations, etc. Operates from a 9 volt P.P. 7 e o } / /
battery (not supplied with kit). o RoAMER s'x

Complete kit of parts £F 95 P.P. and Ins. 70p
E.CK. 4

7 Transistors, 6 tuneable wavebands, MW, LW, Trawler Band,

3 Short Wave Bands. Receiver Kit.

With 5in X 3in loudspeaker. Push pull output stage, K
gain control, and rotary switch. 7 transistors and 4 diodes.

6 section chrome-plated telescopic acrial. 8in sensitive

ready wound ferrite rod aerial, tuning capacitor, resistors,

capacitors, etc. Operates from a 9 volt P.P. 7 battery (not

supplled with kit).

__ Total Inc. P. & P.
Building Costs: ‘4.5 Case enclosure kit (if required), £1°80 inc. P.P. and Ins. s

S

Self Contained Muiti-Band {

CASE AND LOOKS AS TRAKRS-EIGHT

6 tunable wavebands: MW, LW, SW1,8W2, trawler band
plus an extra medium waveband for easier tuning of
Luxembourg, etc. Sensitive ferrite rod aerial and tefe-
scopic nerial for short waves. 3in speaker. 8 stages—&
transistors and 2 diodes. Attractive black case with red
grille, dial and black knobs with polished metal inserts.
Size 9 o 2%in approx.

Complete kit of
‘1' 10 :. P. + Ins. 70p

parts including
construction plans

RADIO EXCHANGE LTD,

61A HIGH STREET,
BEDFORD MKA40 1SA
Tel: 0234 52367

REG NO. 788372
® Callers side entrance “Lavells” Shop.
® Open 10-1, 2.30-4.30 Mon -Fri. 9-12 Sat.

including Construction Plans

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

EDU-KIT MAJOR

o @ 4 Transistor Earpiece Radio @ Signal Tracer @ Signal Injector
- @ Transistor Tester NPN—PNP @ 4 Transistor Push Pull Amplifier
@ 5 Transistor Push Pull Amplifier @ 7 Transistor Loudspeaker
Radio MW/LW. @ 5 Transistor Bhort Wave Radio @ Electronic
Metronome @ Electronic NoiseGenerator @ Batteryless Crystal
Radio @ OneTransistor Radio @ 2 Transistor Regenerative Radio
@ 3 Transistor Regenerative Radio @ Audible Coatinuity Tester
@ Sensitive Pre-Amplifier,

Components include: @ 24 Resistora it @ 10 Transietors Lenclose £...
®, Earpiece @ Mica Baseboard @ 3 12-way
Connectors @® 2 Volume Controls @® 2 Blider Switches @ 1 Tuning
Condenser @ 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferrite Rod

@ 6} yards of wirc @ 1 yard of sleeving, etc.

@® 33" Loudspeaker

®2lc
Name ...

Address

Complete kit of parts including construction plans

]
[ ]
=
£9:00 Total building costs. P.P. and Ins. 85p :

...-ro PE10/76
a®

784 Practical Electronics October 1976



GOOD MEASURE

HOME constructors have the good fortune to be involved with

a technology based essentially upon devices which have
tended to become cheaper over the years. Translated into terms
of cost per circuit function, the fall in semiconductor prices is
quite dramatic, This fact may be overlooked when costs for a
project appear to mount up. The real reason is likely to be the
inherent, but not always obvious, advanced design features
leading to a more versatile and reliable piece of equipment. In
real value-for-money terms, item for item there is no doubt that
electronics sets a fine example for all other manufacturing
businesses.

From the hardware of electronics let us now turn to the
important matter of communication between designer and
constructor. This is our own particular neck of the woods, never-
theless what we have to say in this regard is strictly objective and
will we hope receive a broad measure of agreement from our
readers.

If we look back five or more years ago, an average type of
design for the home constructor would involve, typically, six
active devices, each performing a single function. This circuit
diagram would occupy about half a page in this magazine. Today
that same area of page is likely to contain a diagram incorporating
that same number of i.c.s. And what a magnification of circuitry
this indeed represents: For if we consider a simple digital system,
this could amount to a sixfold increase in circuit functions; or if
linear i.c.s are considered, the function performed by each one if
converted to discrete component terms would probably require
for itself more space than that occupied by the entire circuit in its
contemporary form. The kind of circuit composition we are
considering is now commonplace and is accepted without a
further thought (although all-discrete circuits continue to flourish
alongside). And it does not stop there. Larger and more complex
diagrams frequently appear and they may occupy a whole page
or several—in the latter event being broken down into con-
venient sections that usually coincide with practical assemblies.

It is demonstrably clear that overall the wealth of circuit
information carried per square inch (or cm?) of printing area has
steadily increased over the years. This brings us to another point
which normally escapes attention. Even though much detailed
“’conventional” circuitry is not revealed, but is represented by i.c.
symbols, the work involved in preparing diagrams for publication
is greater than in pre i.c. days. And circuit diagrams are only part
of the graphics called for in constructional articles. The com-
ponent layout and wiring diagrams reflect in the practical form
the increased complexity of many designs. The high population
density of p.c.b.s and circuit boards entails correspondingly
greater effort in their detailed illustration.

Productivity-wise we believe there is justification for drawing a
parallel between the good value-for-money performance of
electronic component manufacturers over past years and a
publication such as ours. Within our standard format we have
packed an ever-increasing amount of technical information and
practical know-how, whether in the discrete or integrated form.
We shall continue to do so. It is therefore all the more important
to make clear to our readers that the extra 5p on the cover price
as from this month has nothing at all to do with electronics. We
are caught up in the general problems affecting the publishing

world. The most serious being the rising cost of newsprint.
F.E.B.

Editor
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projectors which
‘a sound track on mag-
ow available, these are neces-
ive and usually offer fewer facilities
ent counterparts.

displacement of the sound along the film from the
tures to which it relates causes problems when editing
the film. A system where the sound track is recorded
separately therefore still has much to recommend it.

ALTHOUGH sound &
allow d L

netic

USING TAPE RECORDERS

Many cine enthusiasts must have considered using
the domestic tape recorder for the purpose of recording
film sound tracks, but anyone who has tried this will
have discovered that minor variations between the pro-
jector and tape recorder speed soon result in the sound
and film becoming out of sync.

Various systems have been devised for synchronising
the film and tape but these usually either involve some
form of mechanical linkage between the projector and
tape recorder (which would be difficult for the home
constructor to produce) or an electronic system in
which the phase of pulses obtained from the projector
and tape recorder is compared and the difference signal
used to control projector speed. An excellent syn-
chroniser which worked on this principle was described
in PracricaL ELECTRONICS, September 1969 (not
available).

Synchronisers of the type described suffer from two
basic weaknesses: it is necessary to start the projector
and tape recorder simultaneously, and a sync error can
occur during the run up before the two pulse trains
lock into sync; also, if a momentary loss of sync occurs
during projection (due, say, to a poor splice slowing the
projector) an error of one or more pulses can occur
before the trains lock into sync.

CMOS SYNCHRONISER

The CMOS Synchroniser overcomes the problems
described above by using the pulses from the projector
and tape recorder to clock two binary counters. The
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CINE TAPE
SYNCHRONISER

... featuring a CMOS 12-bit magnitude comparator

3y N.V.DAVIES

numbers in each are continuously compared by a
magnitude comparator and any difference is used to
correct the projector speed.

Provided both counters are' first reset to zero, it is
possible to start the tape recorder first followed by the
projector. The counter associated with the tape recorder
will begin to clock up as soon as the tape recorder
starts and will already contain a certain number by the
time the projector is started while the projector counter
will still be at zero.

The comparator will detect the difference between the
two counters and control the projector to run at above
synchronous speed until the numbers in the two
counters become equal. This will be detected by the
comparator which will slow the projector to synchro-
nous speed. Any future loss of sync will result in a
difference in the numbers in the two counters which
will be detected and an appropriate correction made to
the projector speed to restore sync.

COUNTER CAPACITY

In theory, each counter should have sufficient
capacity to count the total number of pulses produced
during the entire length of the teel of film as, if, due to
loss of sync, one counter reaches its terminal count
before the other and begins counting again from zero,
the comparator will give the opposite correction signal
to that required until the second counter also passes its
terminal count.

In practice, the sync error at any time should be so
small that both counters will reach their terminal count
almost simultaneously and the period during which an
incorrect speed correction signal will be given will be
too short to be of practical significance.

Even so, the counter capacity should be as large as is
reasonably practical. The author has found by experi-
ment that a minimum count period of about one
minute is necessary. At 54Hz (projector shutter fre-
quency at a projection speed of 18 frames per second)
this indicates a minimum counter capacity of 3240 and
a twelve-stage binary counter which has a count
capacity of 4096 will be the minimum suitable.
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The construction of a twelve-stage binary counter
using discrete components would be a formidable task
and the cost prohibitive. Even using TTL a number of
i.c.s would be required. .

A twelve-stage binary counter with separate outputs
from each stage is available in a single 16-pin dual-in-
line package in the CMOS range of i.c.s—the CD4040.
This, together with the CD4063 four-bit magnitude
comparator, enables the heart of the synchroniser to be
built with five i.c.s. '

PRACTICAL CONSIDERATIONS

Many constructors may be reluctant to risk invalidat-
ing manufacturers’ guarantees by modifying their pro-
jectors or tape recorders. The CMOS Synchroniser has
therefore been designed as a basic sync indicator which
may be used with any variable speed projector and
stereo tape recorder without modification. The pro-
jector speed must be adjusted manually as indicated by
the sync indicator.

Next month, in Part 2, modifications and additions
will be described which cover fully automatic synchro-
nisation, automatic start and stop of the projector con-
trolled by the tape pulses, and use with a mono tape
recorder either by fitting an additional pulse head or by
using perforated tape.

The use of the unit with cameras fitted with sound
sync contacts to record full “lip sync sound” will also
be covered. Some modifications to the projector and/or
tape recorder may be necessary to incorporate these
features. )

THE SYNC INDICATOR CIRCUIT

The circuit diagram of the CMOS Synchroniser is
shown in Fig. 1 and, as can be seen, this contains
rather more than the five i.c.s mentioned earlier. The
purpose of the additional components will be explained
during the description of the circuit operation.

A photodiode, D1, is positioned so as to pick up light
from the projector lens and is used to detect the opening
and closing of the projector shutter. This photodiode
is connected between one input of a two-input NAND
gate ICla and OV and the same input is also connected
to the 10V line by R1. The other input to the gate is
unused and is connected to 10V.

When the projector shutter opens, the photodiode
will conduct and the voltage at the input of ICla will
fall, switching its output to logic 1.

When the shutter closes the opposite will occur and
the output of ICla will switch to logic 0. Thus, when
the projector is running, the output of ICla will be a
train of pulses at the projector shutter frequency and
tréese pulses are used to clock the projector counter
iC2.

MODULATION

Eight millimetre projectors operate at either 16 or
18 frames per second, depending on whether standard or
Super 8 films are being used, and are usually fitted with
tSTI-Oie bladed shutters so the output of ICla will be 48 or

z.

Unfortunately the response of the average tape
recorder to low frequency pulse waveforms leaves a lot
to be desired and if these pulses were recorded directly
the resulting distortion on playback could cause erratic
operation of the tape pulse counter.

The pulses are therefore converted into bursts of
about 1kHz square waves by the gated multivibrator
IC1b and c and it is this waveform which is recorded,
the output level being set by VR1.
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'COMPONENTS . . .

SYNC INDICATOR

Resistors

R1 560k Q
R2 220k
R3 100kQ
R4 47k Q
R5-R8  1kQ (4 off)
R9 10kQ
R10 220kQ
R11 220k Q
R12 1MQ
R13 100kQ
R14 1MQ
R15 100k Q

All +5% W carbon

Potentiometers
VR1 10k vertical skeleton preset

Capacitors
C1 3300pF
C2 0-01uF
C3 0-1uF
C4 0-01uF
C5 10uF 10V elect.
C6 0-047uF
C7 01uF
All polyester or polycarbonate except C5

Diodes
D1 MRD150 photodiode (Motorola)
D2-D5 TiL209 l.e.d.s (4 off)

D6 1N4001
D7  1N4001
Integrated Circuits
1IC1 CD4011 (or MC14011)
IC2 CD4040 (or MC14040)
IC3-IC5 CD4063 (or MC14063) (3 off)
1C6 CD4040 (or MC14040)
IC7 CD4050 (or MC14050)
IC8 Type 741 8-pin DIL
1C9 CD4011 (or MC14011)

Miscellaneous
S1 Single pole on/off
SK1, SK2 Sockets to suit (2 off)
8-pin DIL socket, 14-pin DIL socket (2 off), 16-pin
DIL socket (6 off)
114 x 165mm DIP Breadboard (Vero)

PLAYBACK

On playback, the output from the tape recorder is
amplified by IC8, a 741 operational amplifier connected
for single supply operation.

The gain is set at 100 by R9 and R12, giving an input
sensitivity of about 50mV which should be suitable for
most tape recorders.

The output from IC8 is connected to a monostable,
IC9%a and b, which converts each burst of square waves
back into a single pulse and these pulses are used to
clock the tape pulse counter IC6.

The pulses are also applied to a further monostable
(IC9¢ and d) with a longer time constant, the output of
which will go to logic 1 and remain in this state so long
as the train of pulses is applied to its input, but will
revert to logic 0 when the pulses cease.

Practical Electronics October 1976




e oL ML

oo e LI OO JOM L

IC9b QUTPUT | | I l I ] | I I

1C9d OUTPUT I
IC1d OUTPUT |

L
—

Fig. 2. Waveforms associated with the circuit of Fig. 1

The output from this second monostable is used to
‘drive the sTART l.e.d. (D5) via the non-inverting buffer
driver IC7d and is also used to reset the two counters
after being inverted by IC1d. The result of this arrange-
ment is that, with S1 closed, while no pulses are received
from the tape recorder, both counters will be reset to
zero and disabled, but as soon as pulses are received
the counters will be enabled and the sTarT le.d. will
light.

MAGNITUDE COMPARATORS

The Q1 to Q12 outputs of the two counters are con-
nected to the-A and B inputs respectively of a twelve-bit
magnitude comparator formed by connecting three
CD4063 four-bit magnitude comparators in cascade.

The A=B, A>B and A<B outputs of the com-
parator are used to drive the syNc, FAST and sLow
l.e.d.s (D2 to D4) via the non-inverting buffers IC7a, b

-and c. IC7 is a CD4050 hex non-inverting buffer
driver and the two remaining buffers in the package are
not used in this circuit so their inputs are tied to 10V to
prevent damage due to static build up. IC1 and IC9
are both CD4011 quad two-input NAND gates and the
two counters are CD4040 12-stage binary counters.

The purpose of Sl is to disable the automatic counter
and its use will be described next month.

COMPONENTS . . .

MAINS POWER SUPPLY

Waveforms at various points in the circuit are shown
in Fig. 2.

POWER SUPPLIES

The power consumed by the CMOS i.c.s is extremely
small at the frequency involved and the complete Sync
Indicator uses only about 20mA. The CMOS i.c.s
operate from as little as three volts, but a minimum of
about eight volts is needed for the 741 and to obtain
adequate brightness for the l.e.d.s. The unit may there-
fore be powered by a small nine volt battery such as a
PP3 or PP9.

The circuit of a suitable mains power supply with a
simple Zener stabilised supply for the i c.s is shown in.
Fig. 3. The supply has sufficient capacity to power the
fully automatic version of the synchroniser to be des-
cribed next month.

If the unit is built into a tape recorder, it may be
possible to obtain power supplies from the tape
amplifier power supply. The stabiliser circuit from
Fig. 3 could then be used, R16 being changed to suit
the supply available.

If the unit is built into a projector fitted with a low
voltage projection lamp, it may be possible to obtain
power supplies from the lamp transformer using this
in place of T1 in Fig. 3.

It is most important to check that this is an isolated
winding and not an auto transformer with one side of
the winding connected to the mains. If there is any
doubt whatsoever about this point, then this power
source should not, in any circumstances, be used.

Resistor - Next Month: Construction, Sefttin d  usi
5 , g-up and using the

R16 1000 1W Synchroniser.
Capacitors

C8 100uF 35V elect. .

C9 100uF 35V elect. L T - +2V

. UNSTABI|LISED
Diodes ' R16

D8-D11  1N4001 (4 off) : 0on

D12 10V 1-5W Zener ! sTaBILiSED

! <

Transformer !

T1  Mains primary, i o
12V 100mA secondary (see text) H Aon ¢

] N 10V T)OpF
Miscellaneous £ | v,

S2 Double pole mains switch
FS1 1A fuse and holder
LLP1 Mains neon indicator
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Fig. 3. Circuit diagram of a suitable mains power supply. This supply
is capable of driving the automatic synchroniser. The transformer
can be that used for the projector lamp if this is suitable
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CASSETTE
PLAYER

"y
%

POWIER
SUPPLY

By H.T.KITCHEN

THE power supply to be described was built to
enable a battery powered cassette recorder
to be mains powered, thereby enabling the internal
batteries, which grow increasingly more expensive,
to be reserved for outdoor use.

DESIGN REQUIREMENTS

Measurements made on a fresh battery pack,
reading precisely 6 volts on load, showed that on
replay the current consumption varied between
125mA on quiet passages to 260mA at full blast.
The maximum current on rewind or fast forward
was 220mA, whilst stall current was 300mA. 300mA
was, therefore, the minimum current to be delivered
by a mains powered supply. The initial outlay on
such a supply is fairly modest, and if the cassette
recorder is at all much used—as most are, at full
blast—then the initial outlay is speedily recouped
in that batteries only have to be purchased infre-
quently, if at all.

Anticipating future requirements, of various kinds,
it was decided that some form of voltage stabilisa-
tion was desirable,. and since the power supply was
intended for use by a young child, who is as care-
less as most children of her age, protection against
short circuits was definitely essential.

CIRCUIT

The circuit is shown in Fig. 1. The mains trans-
former, T1, has two secondaries of 12-0-12 volts and
2-0-2 volts at 1A, of which only the former is used
in this application. The a.c. voltage is rectified by
D1 and D2, to provide about 16-8 volts across Cl
off-load, this being the peak value of the 12 volts
a.c. This voltage is applied to the collector of the
series pass transistor, TR2, the base of which is
held at a constant 6-8 volts—or what ever the Zener
voltage happens to be, the Zener current being pro-
vided by R2. The output will therefore be the Zener
voltage, minus the V,, of TR2, typically 0-7 volts.

oo oms

-
A°
C%ﬁ)ﬁ

Fig. 1. Circuit of Power Supply
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To provide any given voltage, it is only necessary
to select a Zener having a voltage exceeding the
required voltage by 0-7 volts.

Zeners, like all components, have tolerance
spreads, the best being held to a tolerance of +5 per
cent. Cheaper Zeners have tolerances of +10 per
cent. In other words, the actual Zener voltage will
lie within the tolerance for that particular device.
The output voltage obtained may therefore be above,
or below, the nominal Zener voltage, again minus the
V,. of TR2. If this happens, the constructor has
several choices. He can put up with the voltage he
has; he can replace the Zener, but he will have no
guarantee that the replacement will do the trick,
unless he can preselect the actual voltage from a
batch of nominally similar Zeners; or he 'can resort
to level shiftirig.

This is an old trick whereby an ordinary silicon
diode is connected in series with the Zener, and
since this has a voltage drop of, again, 0-7 volts,
the output will be correspondingly raised. This is
a useful ploy where, say, a’9 volt output is required
from a 9-1 volt Zener, the nearest standard value.

BASE CURRENT

To ensure that the series pass transistor operates
correctly, and that the output voltage does not sag
excessively under load, it is necessary to provide it

e §

COMPONENTS . . .

Resistors
R1 1Q wirewound R3
R2 250Q wirewound

Capacitors
C1 2000uF 25 V elect.
C2  015uF

Semiconductors
TR1 2N3053
TR2 2N3055
D1-D2—1N4001,

40mA l.e.d.

Transformer
T1 Type 28T05 (Electrovalue)

Miscellaneous
S1—Double pole mains on/off. Mod—2 type A
case (West Hyde Developments)

FS1—500mA

2000 $W

D3-6-8V 13W Zener, D4-2V

with an adequate base current. The simplest way of
achieving the required result is to ensure that the
Zener is passing more than the current required by
the base of TR2, and this is simply calculated by
dividing the required maximum emitter current by
the hpy of TR2. For the 2N3055 used, this is
13-5mA.

‘To ensure that the Zener’s slope resistance is not
adversely affected, we can double the current flowing
in the Zener, and this will enable a 250mW Zener to
be used.

Capacitor C2 across the Zener serves to suppress
Zener noise, and must not be increased in value; to
do so is to invite the destruction of TR2, for in the
event of a short circuit at the output the capacitor
will discharge through the low impedance offered
by the base/emitter‘junction of TR2.

CURRENT LIMITING

The total output current flows through R, and
this includes the current consumed by the Zener and
by the l.e.d.: these are small in comparison to the
load current and can be disregarded.

« TR2{p} 12V INPUT

OV —
8 C1lsve)

——TR2(c] & C1{+ve)
—Dé

SK2

TOR3,C2.03,
TR1(b) &Rl

TO TR2fe}
TG TR2(e) TOR3

sx1‘ﬂ|/ %4 s1

SWITCH

OUTPUT =
TERMIN, LED

Fig. 2. Small Veroboard layout and general component assembly
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The V,. necessary for a silicon transistor to turn
on is around 0-7 volts, and until the voltage across
R1 approaches this value TR1 plays no active part
in the proceedings. As soon as the V,, is sufficient,
TR1 turns on and, since its collector is connected to
the junction of D3, R2, and TR2’s base, it begins to
divert current away from D3, and then from the
base of TR2.

The total current that TR2 can pass is therefore
directly related to the voltage dropped across RI.
In the prototype R1 just allowed 500mA to flow, at
which point the supply voltage had dropped by only
200mV. Short circuiting the output increased the
current to only 600mA, well within the ratings of
the components used.

The heatsink used was a piece of sin aluminium
23 X 3iin secured to the bottom of the case. Since
the collector and case of TR2 are common, a mica
washer and insulating bushes must be used.

Indication that the power supply is switched on
is by means of an l.e.d. connected across the output.
R3 limits the current to the le.d. to 20mA. If the
output is short circuited, the Le.d. should extinguish,
making the user look for the reason.

CONSTRUCTION

The unit was built into a Mod-2 case from West
Hyde Developments. With the exception of T1, CI
and TR2, all the components were accommodated
on a piece of plain 0-lin Veroboard 2in X 2iin,
with a little room to spare. All interconnections
were on the reverse, flying leads being used to con-
nect the board to the other components.

With all wiring completed, a careful check
should be made for errors. The supply can then be

switched on and the output voltage checked which
should be about 6V.

LOAD MEASUREMENTS

The regulation can be checked by applying various
resistive loads and checking the fall in output volt-
age with increasing current; on the prototype a fall
in output voltage of 200mV occurred when the maxi-
mum rated current was drawn. The ripple voltage,
measured on an a.c. millivoltmeter was 440V at
maximum current.

The output short circuit current can be checked
by applying a suitable current meter straight across
the output terminals, and although the resistance
of the meter will mean that the real short circuit
current will be somewhat greater, the difference is
not worth worrying about. The measured short cir-
cuit current was, in fact, 600mA.

CAR USE

The circuit from Cl1 onwards is an ideal one for
running equipment requiring less than the nominal
12 volts of the car battery. The author has built such
a regulator straight into an extruded finned heat sink,
the components, C1 excluded, being self supporting
in the area reserved for the TO3 power transistor,
that is, held together by their leads, and then being
encapsulated in an epoxy resin.

The encapsulation serves a dual purpose. It pre-
vents the components moving around, and it also
serves to prevent the ingress of contaminants thus
allowing the complete assembly to be mounted in
any convenient position, but not in the vicinity of
the exhaust pipe or other heat radiating members

The PE [0 (3

NGIGAUGE

OUR free PE Wire Bending Gauge has been designed

mainly for use on 01 inch matrix perforated circuit
board and Veroboard, but can also be employed on 0-15
inch matrix boards or on printed circuit boards where a
similar matrix layout is adopted.

From the component layout diagram decide how many
holes each component should span, and whether it should
be mounted horizontally or vertically.

For horizontal mounting use the gauge as shown in (A}.
The number of holes for 0-1 inch matrix are indicated on
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the left, and for 0-15 inch matrix (odd numbers only) on the
right,

Use the flat side for vertically mounted components, as
shown in (B). Push one straightened lead of the com-
ponent up through the slot and align it with the required
groove, again 0-1 inch matrix on the left, 0-15 inch on the
right.

In both cases, the lead(s) should be bent down at right
angles so that they lie parallel before removing the com-
ponent from the gauge.
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THE FRIENDLY PLANET

Mars has pink skies, red soil, rocks
that are greyish-green and black and
an atmosphere that once could have
been very similar to Earth’s today.
These were the conclusions by scien-
tists at the Jet Propulsion laboratory
as the first Viking Surface Data
came back to Earth.

“Mars somehow looks much more
friendly than the Moon”, said Dr.
Thomas Mutch of Brown Univer-
sity when looking at the first colour
pictures of the surface on July 21.
“You see these colours in the Painted
Desert” (the Painted Desert is in
Arizona in the south western part of
the United States).

The atmosphere of Mars, measured
as the Viking Lander made its way
to the surface, has about two per cent
argon and three per cent nitrogen,
compared with Earth’s one per cent
argon and 78 per cent nitrogen.
“But”, said Dr. Michael McElroy of
Harvard University, ‘“‘that amount of
nitrogen is enough to support micro-
bial life on Mars today, if at times
in the past, when liquid water was
abundant at the surface, life got
started.”

The major constituent of the
atmosphere is carbon dioxide, al-
though there is some oxygen. Mars’
skies are pink because of dust in the
atmosphere that scatters sunlight, the
same mechanism that produces blue
skies in Earth’s much more dense
atmosphere. The red soil is produced
by oxidation of the surface material,
like rust on Earth. It can be produced
by weathering. The weathering could
have resulted from a reaction with
surface water and oxygen in the
atmosphere.

MARTIAN BUGS

While the amount of nitrogen on
Mars is low compared to Earth, it is
sufficient to support any Martian
bugs. Dr. McElroy says that ‘“Most
nitrogen in Earth’s atmosphere is
wasted”. The atmosphere’s nitrogen
is mainly in a form useless to plants
and animals, the two nitrogen atoms
must be broken apart, or fixed by
legumes or bacteria before they can
be incorporated into the tissue of
plants and animals. Dr. McElroy said
‘““Martian bugs would have to be
pretty smart to fix nitrogen for them-
selves.”

According to Dr. McElroy’s model,
the Martian atmosphere could do the
“fixing”> for the bugs. Sunlight
hitting the upper atmosphere could
break the nitrogen atoms apart to
form nitric oxide (NO) that could
rain down on the surface, supplying
as much as one million tons of
fertilizer a year to the soil. Earth’s
living systems fix about 100 million
tons of nitrogen per year, in addition
to that fixed artificially by fertilizer.

HYDE

FRANK W

The limiting factor in the possi-
bility of Martian life now seems to be
the absence of the liquid water that
oxidized the red soil and cut the
enormous stream channels seen in the
Viking photographs. Viking scientists
have thus chosen landing sites in low
warm regions in the hope of out-
witting cold Mars.

The theory is, that while most of
the time the water is frozen, during
the day the sun melts the surface ice
to water and the dust protects the
water from immediately evaporating.

Any Martian bugs might have
sufficient water to sustain life. The
weather station at the Viking-1

Chryse site will indicate whether or
not the ice does turn to temporary
water and the cameras will be able
to photograph the rising ground fog.

The biology experiments will
supply vital answers to these ques-
tions. While the first results may not
be definitive, scientists will know
more about Martian life, or the lack
of it, than was known hitherto, but
the atmospheric results have already
raised hopes.

MARTIAN ATMOSPHERE

The atmospheric measurements
verify that Mars probably had an
atmosphere of nitrogen like Earth’s
earlier in its history. The atmosphere
was also probably more dense,
allowing surface water to remain in
that kind of environment. Mars
would then have had everything
needed to start life: Energy (from the
sun); water, nitrogen, carbon and
phosphorus.

According to a theory developed
by Dr. McElroy and supported now
by the first data from Mars, the
early nitrogen atmosphere escaped;
Earth with its higher gravity, held on
to its atmosphere. Argon which is

heavier than nitrogen and oxygen
did not escape. It is the amount of
that inert gas in the atmosphere that
gives scientists a means of measuring
what has escaped.

The first direct measurements of
two per cent argon in the atmosphere
contradict earlier measurements made
by Soviet scientists who reported as
much as thirty per cent on Mars.
Nevertheless, even two per cent
argon, twice Earth’s amount, is a
large amount. It says that Mars,
like Earth, had a very active volcanic
period during its first one billion
years when a great deal of gas in the
interior was ejected 'into the atmo-
sphere.

The amount of oxygen and hydro-
gen that has escaped Mars since
would form a 3-metre thick layer
of ice all over the Planet, says Dr.
McElroy. The reddened surface seems
to support the theory that large
amounts of oxygen and water have
interacted with the surface. Scientists
agree that while Mars has lost much
of its water, it still has plenty, in
frozen form.

Mars is much colder than earth.
The average surface temperatures are
now below the freezing point of
water, although the landing site of
Viking-1 probably gets warm enough
during the day to melt that ice.
Geologists now think that beneath
the dusty surface lie deep layers of
frozen water mixed with dust perma-
frost. This source would continually
resupply the atmosphere with water.

QUASAR REDSHIFT

For the first time, large redshifts
have been seen in both the visible
and radio spectra of one object
(AO 0235 4+ 164). This was an
absorbing cloud in front of a quasar.

During 1975 two teams of astrono-
mers in the United States recorded a
redshift of z = 0-5240 in the optical
spectrum of a quasar. Now a team of
radio astronomers at the National
Radio Astronomy Observatory, West
Virginia, have looked at the same
object, which was a known radio
source. They set up their apparatus
to scan for the 21 cm line at what
could be its redshifted wavelength.
Several sets of observations were
made with the NRAO 91 metre radio
telescope. A careful analysis of the
data confirmed that the absorption
feature corresponded to the 21 c¢cm
line, but shifted by an amount that
gave a redshift of z = 0-52385.

Astronomers interpret the redshift
as being due to the Doppler effect
(the wvariation of the perceived
frequency of a signal with the
motions of emitter and receiver). In
that interpretation the relative velo-
city of Earth and AO 0235 + 164 is
over half the speed of light. In the
expanding universe, that means that
this source is over 2,500 megaparsecs
or 8 x 1017km from the Earth.
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... THE NEW

CONSTRUCTIONAL AID

HEN I first learnt of the new constructional aid, the
wiring pen, I immediately realised that this would
have a great potential for both professional and amateur
use, as the pens were primarily designed to simplify and
speed up the construction of prototype circuits. Before
venturing further—don’t let the *“‘prototype’ designation
put you off. These pens are not strictly for professional
use only.

To the reader who has dabbled in the construction of
electronic circuits it must be fairly obvious that the
bugbear is the tediousness of the hand wired interconnec-
tions. Let us take, for example, the construction of a dense
logic card, where the enormous number of interconnections
needed leads to painfully slow progress. The same is, of
course, true for discrete component circuits. The wiring
pen system is a way of easing this type of problem.

As the name suggests, the wiring pens are simply pen-
type holders for spools of very fine polyurethane insulated
wire. This insulation melts when heated with a soldering
iron. In theory it is then a simple matter to link up all the
required components by threading the wire from the pen
around each individual component, soldering each joint
and producing a completed circuit, made up in a fraction
of the time and without being too tedious an operation.
In practice, however, I found that it was not quite so easy
as putting pen to board.

Two of the types I was able to test, and that are available
at the moment, are the Vero wiring pen and the Vector P173
wiring pencil. These are marketed by Vero Electronics
and Vector Electronics.

VERO PEN

The Vero wiring pen comes with one spool of wire, and
is also available in a very comprehensive prototype kit
form containing pen, spools of wire, magnifying eyepiece,
lead forming tool, wiring combs, cutters, various types of
terminal pins and a pin insertion tool, also a Eurocard,
International Card or American Card, depending upon
which kit you purchase, at around £16-:00 complete.

I feel it is a little too luxurious for the “‘one off”’ amateur,
although the manufacturer’s claim that the kit contains
sufficient materials and basic tools to enable one to assess
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the system’s general application, is more than justified.

All the items mentioned are available separately, and the
pen, with a spool of wire, at approximately £2-00 with
VAT plus postage, is good value.

For these or the kit you should write Vero Electronics
Ltd., Industrial Estate, Chandler’s Ford, Hampshire.

VECTOR PENCIL

The Vector wiring pencil comes complete with one spool
of wire fitted, plus a spare spool and a wire threading tool.
The instructions enclosed do, however, refer to accessories
such as lead forming tool and plain Vectorboard.

The cost is around £7-00 and, although it seems rather
more expensive than the Vero pen, is of a much more
robust design. This pencil is available from J. H. Equip-
ment Ltd., 91, Redbrooke Rd., Timperley, Trafford, Lancs.

COMPARING BOTH

The only similarity between the two pens is their mode of
operation. The Vero pen is a slim shape resembling a
pencil, with the spool of wire clipped into a holder at the
top. The fine wire runs through the centre, and a slide,
conveniently placed at the finger tip, allows the wire to
run freely, or with tension, as required. Somewhat
surprisingly the carrier at the top of the pen does not make
it unbalanced or awkward to use.

Only one disadvantage appeared in use, namely that
threading the very fine wire into the pencil and slide was
not quite so easy as the leaflet led one to believe. Fine
wire has a mind of its own when being guided into places,
and bends in ways not required. It took a few attempts
to succeed.

The Vector pencil is much larger in size, shaped like a
torpedo, and again with the spool of wire at the top, but
this time the spool is fitted inside the barrel of the pen.

Almost at the top of the pen are two holes on the left
and right, from which the wire is fed, depending upon left
or right hand operation. At the tip there is a fine metal tube
through which the wire is passed and fed to the work.
Tensioning the wire is controlled by one’s index finger,
placing pressure on the wire running out of the hole and
through the tube.
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For its size the pen is well balanced and easy to use and
has the following advantages:

1. Its robustness would be a distinct advantage if the
pen were to be put to a good deal of use.

2. The threading tool, much like a giant needle-
threader, made child’s play of fitting new spools of
wire,

For those who are wondering, I reached these con-
clusions on the advantages and disadvantages of the pens
after much practice on both discrete and i.c. component
circuits. This enabled me to get the feel of the pen’s
operation, which is essential if a fair assessment is to be
given. At this stage || followed the manufacturers’
instructions closely before drawing my own conclusions.

Common to both the Vero, Vector or, for that matter,
any type of wiring up system, is the planning and assembly
of the components on the type of board in use, whether
it be plain matrix board, Veroboard, Vectorboard, or a
specialised wiring card.

When hand wiring is used, a lot of thought must be
given to the placement of the components to ensure
sufficient space is left for the wired runs and routing of
wires. The advantages of this new type of wiring system
really speak for themselves, in that considerable time is
saved at the planning stage as components can now be
placed on a board in an orderly flow pattern similar to the
circuit diagram of the project being built. Less board space
is needed as cabling space can be virtually discounted and,
of course, an inherent advantage is the neat appearance of
the finished job as there are no unsightly wires on the
component side of the board.

VEROWIRE TECHNIQUES

The Verowire instructions recommend planning and
assembly in the conventional manner, mounting the
components from the ground side of the board—that is the
side with less copper—and mounting the i.c.s first to
enable the use of the lead deforming tool. This cunning
little device is simplicity itself, being made of one piece
of aluminium and designed to accommodate 7-62 and
15-24mm pitch i.c.s. The very nature of the design will
always ensure correct deformation of i.c. pins as its shape
forms an internal built-in stop. s

Once the i.c.s have been inserted the board should be
turhed over onto a clean flat surface, and the deforming
tool placed between the i.c. pins. A gentle downward
pressure together with a sideways rocking action will bend
the pins to a uniform 120 degree angle (Fig. 1).

Discrete components, such as resistors and capacitors,
can now be mounted on the board, either by soldering
them to terminal pins fitted in place on the board, or,

The Vero Verowire prototyping kit

alternatively, the wire ends can be fed through the appro-
priate holes in the board, bent to the approximate angle
on the i.c.s and cut to a suitable length so that they can be
wired with the wiring pen. See Fig. 2.

COMB ATTACHMENT

Having attached all i.c.s and components to the board,
plastic wiring combs can now be fitted between i.c.s and
up or down the entire width of the board. The wiring
combs are used to provide a guide and pegs which control
and hold the wire ensuring a neat stable layout. Fig. 3
shows a cross section of a comb inserted between an i.c.

The Vero wiring pen comes complete with one spool of
wire already threaded to start the point to point wiring,
as follows: with approximately 3mm of wire protruding
from the tip (Fig. 4a) this is inserted into the hole con-
taining the lead of the first component connection. The
wire is kept taut by depressing the slider/clamp.

At least two turns should be wrapped around the i.c.
lead ensuring a tight wrap as in Fig. 4b.

Two turns are then wound around the nearest peg on
the wiring comb. b

The appropriate pins on the components are next
wired using the combs and wherever possible routing the
wire through a gap in the comb adjacent to the component
to be connected. Generally speaking, multiple turns are
only required at the start and end of a wiring run.

All that now remains is to solder all wrapped joints,
using a miniature soldering iron with a hot tip temperature
of 380° to 400°C and resin cored solder. It will be found
that a reasonable application of the soldering iron together
with an appropriate quantity of solder is needed to ensure
that the polyurethane insulation melts sufficiently to effect
a good soldered joint between wire component lead and,
where appropriate, the pad on the board.

VECTOR WIRING TECHNIQUES

It does not take long to realise that if the operation of
the two pens is similar, then the instructions recommending
use must be similar. The leaflet accompanying the P173
-wiring pencil is brief but adequate and the mounting
techniques described for the Vero system also apply.
Unfortunately the pencil does not have the same number of
accessories as the Vero system, but accessories such as the
P133A lead staking tool. and plain Vectorboard, are often
referred to, as already mentioned. 1 think the lead staking
tool explains itself, and one can quite easily imagine it
will have a similar action to that of the Vero lead forming
tool.

The P173 pentil also comes threaded for action, although
this time one has the choice of altering the feed of the wire

The Vector wiring pencil with threader and
combs
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WIRING PENS

FOR 15,24 IC Fig. 1.
(a) Presenting the lead deformation tool to the board mounted i.c. The toolis then pressed
gently down on the leads (b} together with a rocking action (c) to splay them to a
unifom 120°

LEAD
DEFORMATION ROCKING
TOOL v ACTION
GENTLE
PRESSURE

FOR 7,62 1C.

DN

Fig. 3.

. After deforming the i.c. lead the combs are inserted.
Fig. 2. The combs are fitted adjacent to each other
Showing alternative assembly methods for discrete components
here (a) a resistor is soldered fo terminal pins and (b) a capacitor is
inserted and leads deformed to 120° prior to pen wiring

(a)

Fig. 4.

With about 3mm of wire protruding from the tip of the pen, insert wire in
hole containing i.c. lead (a) a tight wrap of wire is then made around the
lead {b) a two turn wrap is then made around the nearest peg on the
comb (c) which holds the wire and ensures a neat layout when wiring to
other leads on the chip {(d)
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for right or left hand operation by running the wire through
the appropriate hole in the cone of the pencil. When
assembling components onto the board no preference is
given to which components should be.inserted first, and i.c.
leads are bent by hand to approximately a 45 degree angle.

Discrete components are fitted and-bent first at right
angles to the board, then upright to form a terminal point
to wrap with wire. Here the use of the lead staking tool is
described and its action is simply to insert component
wires through the appropriate holes in the board. Place
the lead staking tool on the wire, leave a }in gap between
the end of the tool and board, press downwards and the
tool will first anchor the component lead at right angles
and then leave the rest of the lead vertical to form a
terminal. Wiring is very similar to the Verowire method.

Vector use a 36 AWG wire as opposed to the 34 and
39 AWG of the Vero system but specify a similar soldering
bit temperature requirement.

COMPONENT REMOVAL

To replace a component for both systems simply snip
off the component leads to leave a short length left in the
board and soldered to the wire joint. Solder the new
component lead to the short length left in the board, and
the faulty component has been replaced. To prevent the
short leads dropping back through the board when the
solder melts, and if space permits, bend the shortened
lead at right angles to the board. If a wiring fault has
been made snip out the wrong length of wire and replace
it with a new run.

EVALUATION

In the test piece attempted it was found that the i.c.s
virtually held themselves in place quite rigidly, but a
transistor, for instance, will wobble about in the holes in
the board if not mounted flush to the board and the leads,
bent at right angles on the underside to lock it into place.
Considering the large application of heat needed to melt
the polyurethane wire, I felt that this method had its
drawbacks. Admittedly, soldering discrete components

Demonstrating point-to-point wiring with the Verowire
pen. The d.l.p. board enables extremely high packing
densities to be achieved
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The illustration demonstrates the best hand position
when using the Vector pencil. The index finger controls
the tension on the wire

to terminal pins leads to easy and fast replacement, but
this method too seemed to take up a good deal of valuable
time compared to soldering components straight onto a
circuit board. It was also strange having to work from
the underside of the circuit board and having to virtually
count pin numbers backwarts.

Both manufacturers refer to plain matrix board. 1
found stripboard costs very little extra, so I combined the
best of both worlds by soldering my components straight
into the board, leaving the leads long enough to act as
terminal pins with which to wire wrap. It also has an
added advantage of cutting down the number of wire runs
to the discrete components.

SOLDERING

A few words on soldering will not go amiss here. It is
essential that the bit of the soldering iron be kept clean
when making a joint and the use of a moist sponge to
clean it is highly recommended. With sufficient solder
on the tip to help with heat conductivity, the solder must be
melted against the joint and not the iron and even if you
use the correct tip, don’t be surprised if it takes just that
little bit longer to melt both the insulation and solder.
Finally, it will be noticed that a little char remains at the
soldering joint, but this need not give cause for concern
as regards the quality of the joint.

To sum up, I would not like to argue as to which pen or
system is the better: they both do the same job very
effectively, only differing in their physical appearance.
It is a matter for the individual to decide which suits
him best.

In the first place you either like the idea of this new
system or you don’t. If you do, you go out and buy one,

‘together with the accessories you think fit. Once com-

mitted, however, persevere in the using and developing’
of your own skills. This type of wiring system gives me
the impression that it is the type to which you will commit
yourself wholly, or lose interest in quickly. In my
opinion it is a very practical system, provided that the
owner adapts it to his personal needs.
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EXPANSION IN U.K. MEMORY PRODUCTION

A NEw clean room of 30,000 square
feet, believed to be the largest
and most modern in Europe, has been
built in eightmonthsflatat the Mullard
Southampton semiconductor plant.
This is to be used for the manufacture
of n-channel Mos products, principally
memories. This large investment by
the parent company Philips follows
last years acquisition of the U.S.
company Signetics. Philips claim to
be the largest manufacturers of
semiconductors in the world; now
the world’s second largest producer -
of i.c.s, and Europe’s largest manu-
facturer of i.c.s.

The Mullard Southampton works
was the first purpose-built semi-
conductor factory in the United
Kingdom (1956). Successive exten-
sions culminating in the new clean
room area bring the total plant area
to some 375,000 square feet. as

Class

less than 10.

is worse than Class 10,000 (i.e. 10,000
particles) with more critical areas
Class 1,000 and super-critical areas
100. These are maximum
figures, but in practice Class 100
zones may have a particle count of

The basic problem is not airborne
dust introduced by the air-condition-
ing system. This can be eliminated by
washing and filtering the air input.
The problem is that people, however
well bathed and scrubbed are ““dirty””
inasmuch as they are constantly
shedding particles of skin tissue and
hair. This can be alleviated to some
extent by lint-free clothing. A change
of shift causes a noticeable increase in
particle count for a short period until
external dust introduced by incoming
personnel has been eliminated.

The specification for services such
de-ionised water
hydrogen

gases—oxygen, -

HOW CLEAN IS CLEAN?

The unit of measurement of
cleanliness is expressed as the number
of particles of a size of 05 micron or
greater per cubic foot of air. A
typical factory may have as many as a
million such particles per cubic foot
and a “‘clean” factory (in the ordinary
sense) 100,000 particles. No part of
the new Clean Room at Southampton

THE PRODUCTS...

novation.

shift basis,

nitrogen—became more and more
critical with each technological in-
Particular attention has
been paid to the purity of gases and a
Reverse Osmosis plant (the largest in
the U.K.) has been installed for the
treatment of the “'raw” water used in
the de-ionising process.

Production is normally on a two-
0600-1400 hours and

1400-2200 hours. A third shift could
be introduced if necessary.

The level of automation is con-
tinually increasing although very
critical operations such as alignment,
are still hand-controlled. The loading
and unloading of slices is fully
automated, not for speed but for
cleanliness and care of slices. Speed
is not always a necessary character-
istic of i.c. and L.S.I. processing. It is
more important to obtain maximum
yield of good devices. The slice
‘through-put time is sometimes quoted
as ‘a measure of efficiency but speed
cannot be taken in isolation. The
fastest through-put time is not
necessarily the most economic.

Production is currently based on a
standard 3-inch slice but all the new
equipment is capable of conversion to
larger slices if justified by advancing
process technology. The ultimate
capacity of the clean room is estima-
ted at approximately 2,500 slices per
day.

Perhaps the most impressive item
of new equipment is the ion-
implantation machine which enables
shallow doped regions to be formed
with great precision. This single item
of equipment costs £100,000. A
second machine is to be purchased in
the next expansion phase.

\

and various
and

The first main product being manufactured in the new
unit—Clean Room No. 6—is the Signetics Type 2680 4k
RAM. This is a 22-pin dynamic device already established
as an industry standard and is equivalent to the Intel 2107B.
Its principal market is computer mainframe manufacture.
Final assembly is undertaken in the Far East where the
current package is CERDIP, However, Southampton is
currently developing a plastic package as a cheaper
alternative.

A 16-pin 4k RAM (Signetics 2660—an industry
standard) has been under development at Southampton
and is now at the sampling stage. The attraction of the
16-pin package is that it is suitable for automatic insertion
on printed circuit boards as well as occupying a smaller
board area. Its disadvantage is that it needs external
multiplexing and is slower in operation, but in its main
applications in computers these negative qualities are not
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of over-riding importance.

Southampton is thus already uniquely equipped to
respond rapidly to market demand for 4k RAMs of all
types including static versions now scheduled for pro-
duction. There is also development work going on for the
next leap forward, the 16k RAM.

Looking to the future, Southampton will also be a

~ main production unit for microprocessors for both the

professional and consumer sectors of the industry and for
the Mos products used in electronic telephone exchanges
and other professional telecommunications equipment.

Initially, because of the nature of the product, nearly
all output will go to third parties with practically no
in-house sales. However, as new products are introduced,
in-house use will increase, a typical example being devices
for Teletext in which Philips will have a strong interest as a
leading manufacturer of television sets.
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Loading wafers prior to.ion implantation

The final test installation for hot testing of MOS memories
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- PE Special Offer

UR next issue will contain full

details of a special offer exclusive
to readers of Practical Elsctronics of
a complete soldering kit, which
includes a new soldering instrument
designed to conform to the highest
international safety standards.

The new soldering instrument—
making its public debut, here—has
been developed by Adcola Products
Ltd to conform generally to British
Standard BS 3456, 2:14. Known as
the Invader “S’" 646—the “S’* stands
for “Safety”—it is flash tested at
2,000V, and the typical leakage
current measured by the method set
out in CEE 11 (European Standard)
is 0-018mA.

It will be available as part of a kit
containing all - the essentials for
simple soldering including a stand,
solder wire, alternative soldering bits
and an instruction card providing
basic hints on successful soldering.

Invader “S” series soldering in-
struments are thermally controlled to
provide a constant level of the
correct heat for soldering. They
feature a slim handle for easy control
and weigh less than 20z. The
standard soldering tip provided is
£in diameter but two alternative bits
reduced to 4in and increased to }in
diameter are included to provide
complete versatility in use.

The smaller bit is designed to
undertake small detailed work and
the larger bit for jobs calling for an
increased heated area. These bits are
merely inserted in the hexagonal
shim at the end of the Invader to
convert it from one task to another.

An Invader stand is also contained
in the kit to provide the user with a
mobile and safe receptacle for the
hot soldering instrument. The stand
features .an integral sponge for
cleaning excess solder from the
soldering bits and two holders to
contain the spare bits. A wide angle
spring holder is mounted on the base
of the stand at an angle of about
45 degrees and the soldering tool is
simply inserted into the holder when
not in use.

To complete the kit a packet
dispenser of Adcola solder wire—
which contains its own flux, and a
guide to soldering is also included.

Details of this special offer next month
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OLYMPIC PAY-OFF

Whether you found the Montreal
Olympics thrilling or boring or a
little of both, it is worth noting that
such events generate powerful
business for the electronics in-
dustry. The obvious case is a
temporary boost in the sales of
colour TV receivers. But the
behind-the-scenes electronics, to
my mind, is more impressive.

In an imperfect world electronics
played a big part in the security
arrangements. The Racal Elec-
tronics Group was involved but to
what extent is not revealed.

Protection against fiddling by
competitors was provided by
Hewlett-Packard with a dozen gas
chromatographs to analyze 3,000
urine samples from the top four
finishers in each event plus
hundreds of samples taken at
random from the competitors. The
chromatograph complex was com-
puter-controlled and programmed
to recognise any of 200 different
drugs that may be used. An
interesting sidelight on what is still
called sport and games.

The control centre in Montreal
that assembled the TV programmes
for Europe was supplied by EMI
Sound and Vision Equipment Ltd
under a £400,000 contract. Sub-
contractors included Mercury
Electronics Ltd and Oxley Develop-
ments Ltd. The centre enabled TV
pictures from 28 different locations
and with up to 160 separate sound
commentaries to be beamed to
Europe by satellite to the European
Broadcasting Union (EBU) distri-
bution centre in Liege.

The whole equipment was built
in 27 air-transportable containers
which can be quickly assembled
and commissioned on arrival. The
EBU will be using the equipment
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" attacking world markets

at a number of big events in the
future, flying or trucking it to new
locations as required. A great
concept. .

Even the vexed issue of inter-
national TV standards had its
pay-off. The most  advanced

standards converter in the world is.

DICE designed by the British
Independent Broadcasting Author-
ity (IBA) and it is now com-
mercially engineered and marketed

by Marconi. The Montreal Olympics °

provided the first two sales, one to
Russia, one to Yugoslavia. The
equipment in Russia converted the
Canadian NTSC 525-line pictures
to SECAM, that in Yugoslavia to
PAL.

I understand that the one-off
price for DICE is of the order of
£250,000. Nice business and likely
to continue because DICE, as a
completely digital system, is well
ahead in technology. It uses com-
puter techniques achieved through
the use of 8,000 integrated circuits.
The main store is said to contain
the equivalent of more than 15
million (yes million) transistors.

UPTURN CONTINUES

""What's good for General Motors
is good for the United States” is
an old tag. We might paraphrase
it to "What's good for GEC is good
for British electronics” because
the fortunes of GEC, the UK giant,
are an excellent barometer of the
outlook. Sales are up from £1,400
million to £1,750 million, profits up
from .£165 million to £207 million.

Then we see Ultra, not a record
performer in the past, turning in a
profit of £0-9 million on sales of
£11-3 million. Hardly a shattering
performance but still 26-5 per cent
up on sales and 62-8 per cent up
on profits. Electrocomponents, the
component distributors (I still think
of them by their old name Radio-
spares), have zipped up to £15-8
million turnover and £2-85 million
profit. Membrain, in the automatic
testing business, and still small
with £1.5 million turnover, has
nevertheless grown 36 per cent in
a recession year, has a strong
order book and reports a ‘‘con-
siderable upturn in the market'.

Best results of all in percentage
terms came from Racal Electronics
Group. Sales up 48 per cent at
£80 million and, wait for it, profits
up 105 per cent at £19-6 million.
The Racal sales force commandos
surely
deserve to be called “The Un-
stoppables’’. :

The only sour note is in the
consumer electronics business.
When the managing director of
Mullard. Jack Ackerman. calls for
import quotas on equipment and
components from the Far East.
things must be reallv bad.

QUIET AMERICAN

It's not every day that you meet
a man who, at a stroke, has
boosted his business turnover from
a substantial 0-8 billion to a
whacking 1-3 billion dollars, his
biggest single jump in the past ten
years. That is what happened when
Gould Inc. notched wup I-T-E
Imperial as the latest acquisition
to the Gould empire, putting Gould
up to number three in size of
the American electrical/electronic
giants. Well, this still leaves Gould
some way behind US General
Electric and Westinghouse but
William T. Yilvisaker, Gould's
chairman and chief executive is
clearly working at it.

When Ylvisaker joined Gould in
1967 the company was primarily a
battery manufacturer with a turn-
over of 115 million dollars. Today
Gould is a multinational con-
glomerate more than ten times as
big. So when | was invited to meet
Yivisaker | looked forward to
meeting a tough operator, a fast
talker, a whizz-kid, a hirer and
firer, who would be sure to be
wearing a bow tie and have a
cigar butt jutting from his lip.

The reality came as a shock.
Could this soberly dressed, quiet
spoken, modest character be the
great Ylvisaker? It was. Totally
relaxed, he answered questions
with a shy smile, almost apologetic
in manner and, for an American,
incredibly low-key in approach.

Ylvisaker was in London as part
of a world tour visiting newly

acquired companies such as
Advance Electronics, bought in
September 1974 and since re-

named Gould Advance. Was he
pleased with Advance? No, he
wasn't, It wasn't as profitable as
he had hoped. But Advance had just
introduced some new products
and these would go well. He also
revealed that Advance-designed
switching power supplies for the
OEM market would be made in the
United States for sale there and
in Canada, and lots of standard
catalogue items from Advance are
now being shipped to the US
where they have had a good
reception.

But beneath Yivisaker's quiet
demeanour there is a man of iron
determination. He is, in fact, a
tough operator who has few
scruples about ditching companies
or people who don’t or won't per-
form . and his vyardstick of
performance is the simple one of
profit. Commenting on the growth
of Gould, Ylvisaker considers size
as merely incidental. It is just one
way to achieve his goals.

Gould's private venture R and D
is now running at the rate of 35

miltion dollars a vear but the
corporation is ‘“not looking for
great scientific breakthroughs—

we are a profit making company’'.
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20x20 Watt STEREQ AMPLIFIER

Superb Viscount IV unit in teak-finished cabinet. Black fascia with aluminium
rotary controls and pushbuttons, red mains indicator and stereo jack socket.
Function switch for mic, magnetic and crysta! pick-ups, tape, tuner, and

auxiliary. Rear panel features two mains outlets, DIN speaker and input sockets,
plus fuse. 20+ 20 watts rms, 40+40 watts peak. 52990

HOW YOU CAN SAVE -

SYSTEM 1B SYSTEM 2
For only £80, you get the 20+20 watt | Comprising our 20+ 20 watt Viscount IV
Viscount IV amplifier; a pair of our 12-watt- | amplifier; a pair of our large Duo Type Ill

ms Duo Type Ilb matched speakers; a BSR | matching speakers which handle 20 watts
MP 60 type deck complete £ 00 | ™ each; and a BSR MP 60 type deck with
with magnetic cartridge, 80 magnetic cartridge, 59200
de luxe plinth and cover. +p&p.£650 | de luxe plinth and cover.

Carriage surcharge to Scotiand: Svstem1b £2,50,System 2 €5

) AMPLIFIER KIT

S Specially designed by RT-VC for the

* experience constructor, this kit comes
complete in every detail. Same facilities
as Viscount IV amplifier. Chassis is
ready punched, drilled and formed.
Cabinet is finished in teak veneer.
Bllack fascia and easy-to-handle
aluminium knobs.

Output 30+ 30 watts £29°°
rms, 60+ 60 peak. +p&p£210

COMPLETE WITH SPEAKERS
Here's real value in DIY! Comprises ready-buitt
amplifier module, 3-speed Garrard auto-return
deck, and teak-veneer simulate

cabinets with clear plastic top. 52695
Easily built by hobbyists. +p&p.£a0s

DISCOEQUIPMENT () 0!

PORTABLE DISGO CONSOLE
with built-in pre-amplifiers

Here's the big-value portable disco

console from RT-VC! It features a pair

of BSR MP 60 type auto-return,

single-play professional series record
decks. Plus all the controls and features you
need to give fabulous disco

performances. Simply 55500
connects into your existing + P& p £6.50
slave or external amplifier.

70-WATT DISGO AMP notinustrated
Brilliantly styled for easy disco performance!
Sloping fascia, so that you can use the controls
without fuss or bother. Brushed aluminium
fascia and rotary controls. Five smooth-acting,
vertically mounted slide controls — master
volume, tape level, mic level, deck level, PLUS
INTER-DECK FADER for perfect graduated
change from record deck No. 1 to No. 2, o
;ice—versa(.j Prei)tatde Ie’vgl controt (PFL) lets YOU
ear next disc before fading it in.
YU meter monitors output ievel.70 £49°°
walts rms, 140 watts peak output. + p & p. £3.00

ALL PRICES INC.VAT

T CURRENT RATE
All items subject to availability.

Price correct at 1st August 1976
and subject to change without

notice.

35-WATT DISGO AMP

Here's the mono unit you need to
start off with. Gives you a good
solid 35 watts rms, 70 watts peak
output. Big features include two
disc inputs, both for ceramic
cartridges, tape input and
microphone ‘nput. Level mixing
controls fited with integral
push-pull switches. Independent
bass and treble

controls and £2750
master volume.  + p&p.£1.50

100-WATT DISCO AMP

All the big features as on the

70-watt disco amplifier, but with a

massive 100 v;atts ms,

200 watts pea

output power. 56500
Not illustrated PP £4.00

ELECTROLYTIC CAPACITORS AT

BARGAIN PRICES al brand new from

reputable international manufacturers.

PACK 1—Containing 30 mixed Electrolytics,
valves from 4.7mF to 4TmF. Minimum
16 voit working. §5p +20p p & p.

PACK 2—Containing 17 mixed Electroiytic
valves from 100mF to 2200mF. Minimum
16 volt working. Majority 40 volt working.
Tsp +0ppé&p

For further i |q formation, please send
stamped addressed envelope

October 1976

+p&p £760

TURNTABLES BY BSR | STERED AMPI.IFIER KIT

Big value from RT-VC! Two units COMPLETE STy
WITH PLINTHS. First, the popular MP 60 type
semi-professional deck. £]750 +p&p €250

Second, the lower-cost C141 automatic unit, fitted
with a stereo ceramic cartridge. ﬂlgs + p& p.

Both units have plinths finished in superb teak
veneer. Either way, you're on toa bargain trom RT-VC.

jassi.&-s&ss,/

SPEAKERS Twe models— Duo llb,l

[TURNTABLE Popular BSR MP
60 type, complete

with magnetic cartridge, diamond
stylus, and de luxe ohnth and cover.

£2 00 «

+p&p. £35S0

teak veneer, 12 watts rms, 24 watts peak,
18%"x13%""x 7% " approx.

£34+ p & p.£6.50
PER PAIR

Duo ill, 20 watts
ms, 40 watts peak,
27"x13"x11%"

£48:5

£7.50
PER PAIR

DELUXE ACCESSORY KIT

Comprises of a matched palr of
dynamic mics. and two replace-
ment silder level controls.
23-95 +p&p 1

P. & P. FREE WHEN PURCHASED
TOGETHER WITH ITEM BELOW.

STEREO CASSETTE DECK KIT
Again, this kit is specially designed for
the experienced constructor—for
mounting into his own cabinet. Features
include solenoid-assisted AUTO-STOP,
3-digit counter, record/replay PC
board, mains transformer and ipput
and output controis. AC BIAS
AND ERASE.
£3250
+p & p. £1.50

Build up & 4-watts
ms per channel
stereo amplifier
with Unisound MK2
modules. For only £9.95 :
you get pre-amp, power amp, and all the control
panel parts. Features include IC power chips for
low distortion. For the experienced constructor only.

EASY-TO-BUILD, WITH ENCLOSURE
Specially designed by RT-VC for cost-conscious
hi-fi enthusiasts, these kits incorporate two
teak-simulate enclosures, two EMI 13" x 8"
(approx.) woofers, two 3'/a” {approx.) tweeters and
a pair of matching crossovers. Easily constructed,
using a few basic tools. Supplied cemplete with
an easy-to-follow circuit diagram, and crossover
components. Input 15 watts rms, 30 watls peak,

each unit. Cabinet size +p&0p
200 x 11" 912" (approx). £2§50 £5.50

5995
+p&p
£1.55

‘COMPACT’
FOR TOP VALUE

How about this for incredible
bookshe!f value from RT-VC! A

NT pair of high efficiency units for
15-WATT KIT - CA‘\’ER n‘% ' £7I 5 — just vlv.t}_al you

A need for low-power amplifiers.
IN CHASSIS FORM These infinite baffle enclosures

1 come to you ready mitred and
professionally finished. Each
cabinet measures 127 x 9" x §”
(approx.) deep, and is finished in
simulated teak. Complete with two
8" (approx.} speakers

When you are looking for a good speaker,
why not build your own from this kit. It's
the unit which we supply with the above
enclosures. Size 13" x 8" (approx.) EMI
woofer, 3'/a" (approx.) tweeter, and
matching crossover. 50 +rtp

Power handling capacity for max. power 5750
15 walts rms, 30 watls peak. PER SET handling of 7 walls.  gp €170
per pair

20-WATT HI-F KIT IN CHASSIS FORM
For extra power, choose this super RT-VC kitl EMI 13" x 8" (approx.) triple-
laminate-coned woofer with massive 5” (approx.) magnet, pius 5” {(approx.)
mid-range unit with concentric 2" parasitic tweeter and 2/a” (approx.) magnet.
Compiete with circuit diagram and crossover components. s'lﬂw.sn £2

R TnVIIC

210 HiGH STREET, ACTON, LONDON W3 ING
323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE ROAD. 9 am—530p.m
Hall day Thurs.

ACTON 9.30a.m.—5p.m. Closed all day Wed

Minmum order on
Access and
Barclaycards £15

00 NOT SEND CARD

Just write your order giving,
your credil card number
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CRESCENT RADIO LTD.

164-166 HIGH ROAD, WOOD GREEN, N22
(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
) ST. MICHAELS TERRACE, WOOD GREEN, LONDON N22 45)
Phone: BBB-4474

“C100” 100 WATT AMPLIFIER
All built and tested, mounted on a plain aluminjum
chassis which measures 18 X 94 X 4in, and which
you can mount into a cabinet of your choice.
Four controiled inputs, master volume, treble,
middle and bass controls, 8/C protected output.
100W clean into 8 ohm L/8. Ideal for disco,
music groups, PA, and clubs.
A bargaln at £42 4 £1 carr. 4 8% VAT.

TI MULTI-METER

Ideal tester for éverybody interested in
electronics. Weighing less than 100
grammes and only 60 X 24 X 90 mm.

Ranges: A.c. volts: 0-10V, 50V, 250V.
1,000V. D.c. volts: 0-10V, 50V, 250V,
1.000V. D.c. current:
Resistance: 0-160 kobm.
Price 24'75 + 8% VAT.

—_———— e
TIE-CLIP CONDENSER MICROPHONE
Omni-Directional 600 ohm 40-

15,000Hz. Extra long lead. Ideal

for stage work, conferences, etc.

Price £8'50 + 12§% VAT.

PPI POWER SUPPLY UNIT
Switched 3, 44; 6, 74, 9 and 12V at 500 mA.

With on/off switech and
-

apsrhrite mha2

Capacitive discharge
electronic ignition kit

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Bass, Middle,
Treble. Each channel has its
own sensitivity control. Juat
connect the input of this unit to
the loudspeaker terminals of
an amplifier, and connect three
260V up to 1000W lamps to
the output terminals of the
unit, and you produce a fasci-
nating  sound-light  display.
(All guaranteed.)

£18-50pius75p. P.&P. +89.

CABLE LESS SOLDERING IRON | | @
WAHL **I1SO-TiP*
% Completely portable.
% Solders up to 150 joints per
charge.
% Recharges In lts own stand.
Y Fine tip for ali types of solder-

ing.
% Only 8In long and weighs just

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life

078.
our PrICE £9-75 4+ 8%.
{Spare bits are available)
BARGAIN PROJECT BOX

A plastlc box with moulded
extrusion rails for PC or Chaseis

pilot light.
8ize: 130 X 65 X 75 mm.
Only £4'50 + 8% VAT.

O panels with metal front plate CASSETTE DUAL/IMP HAND

Improved acceleration/top speeds Biea® win, ‘o' screws” Gl | IGROPHONE MICROPHORE
. supplied). Onjoff switch for re- The erfect hand,
Up to 20% better fue' consumptlon An ideal box to give a small |mote control. Split e /
: ? ho stand miec. for stage,

. . 3 . 4 - . project a professional finish. lead with 2-5 mm and di
Sparkrite Mk. 2 is a high performance, high quality capacitive discharge, SIZE (internal) 81mm X51lmmX {35 mm plugs, stan- group,  disco, ete.
electronic ignition system in kit form, Tried, tested, proven, reliable 28mm. dard cassette mics. to Finished in mattsilver
and complete. It can be assembled in two or three hours and fitted in OUR PRICE 50p. + 8 %. suit all types, Com- and black. Cardioid
15/30 mins. plete with desk resl:i. N %ym;ninc. e
Because of the superb design of the Sparkrite circuit it completely il:‘l‘epajjm::“'erequ%, 50“1"’“:%6_15,00%31’_
eliminates probiems of the contact breaker. There is no mistire due to \ 200 ohm/530 kohm. With an on/off switch.
contact breaker bounce which is eliminated electronically by a puise N4 Price £1'60 + 124% Price £8°75 + 124%
suppression circuit which prevents the unit firing if the points bounce N VAT, VAT.

open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/60th of the norm. 1t will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwel! time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
probiems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page instailation instructions.

L
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Ignition Changeovar switches @ £4.30 =

Send SAE if brochure
only required.

R.P M. Limit systems in above units @ £2.42

U.K.CARRIAGE 50p UNLESS OTHERWISE STATED
VAT All prices are excluding VAT. Please add to each item the VAT rate indicated.

WENTWORTH RADIO

1a Wentworth Court, Alston Road, Barnet
Telephone: 01-440 0409, 01-441 2328

INTEGRATED CIRCUITS

ETTRS016 [2-15 TBA120S . 90p TBASAOQ \ézz-;g g:%go \‘é-: igmg gzg
TAAS50 22p TBA40O £1-00 TBAS4O : o -
gl:c'l;:(?nll\lj\LnseXnIORnﬁSI nition switch TAATO0  £3-25 TBAS0Q €2-50 TBASS0Q £2:50 TBASOO 95p  TCA270SQ £2-15
Srtroniclico o} Ignition SR ) TAABID  £2.30 TBASCQ £1-50 TBASS0Q £2-50 TBAI20Q £2:%0 TDAM0 £2-80
Gives instant changeover from “Sparkrite™ ignition to conventional
ignition for performance comparisons, static timing etc., and will SEMICONDUCTORS
also switch the ignition off completely as a security device, includes 2NB% 12p  2N2369IA 15p  BF337 250 E5386 ®  TPRC  £1-08
switch connectors, mounting bracket and instructions. Cables exciuded. 2NB9T 13p  2N2646 BFT42 40p  MIEID 8p  TISO 190
Also available RPM limiting control for dashboard mounting 2698 23p g:gg:n :gp ggg 3:;: g:;g :p gAs‘ggo :;p
i i nit). 2NB99 34p P p p P
gmed in case 02 I:eads;v:::llt unit) 2o o g:ggg :;p g:]gg x gt% ‘;: g::g ;zp
w . F i fitti 2N708 1 (3 P
( ;:Ol.nlg !(50?332) 330(0:80 or Crypton tuning and fitting service 2078 1:;; e I ERe i Gl R 2
g e omogE o oW moME B W
2N1132 21p P p p
PRICES INCLUDE VAT, POST AND PACKING. s e g:;: :: gﬂ}ggf g'ﬁ g:gg;s 13:9 gé:‘o‘f 22’
2N1302 14p - P p
F )74 MK w 2N1303 14p BF178 0p BY103 17p  2N6178 80p BC108 [
Improve rformo e &economy NO 2N1304 1sp BF180 2p BY1% 10p 2SC643A £1-70 BC108C 9
NE R oem moam ow s g me p
2N1306 200 P p p
a"k& i““ll"io’, 2N1307 19p BF183 31p  BY164 20p  TIP29A el BE16 16p
ine modification B oEw o moomm, wowm o uoam B
2N1309 2 P P P p
”oa.’l“ o lr ' N1618 1;‘; BF186 25p B8zX61C16  15p TIP 48p BC119 26p
n"”’ed NITH 20p BF194 11p  BZX61C43  15p  TIP0A 50p BC125 18p
2N214T T0p BF195 12p BZX61C81 15p TIPXB 48p BC138 19
> 3 - i = IN2148 sep BF1%6 12p 82X61C39 18p  TIPXC :Op BC139 26p
Electronics Design Associates, Dept. PE10. g:g:g fg: g:]g; }:': gggg;@a :g glzgh ‘3: 38125 ;;:
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 MN2220 23p  BF199 p BZYSSCBVZ 12p TIP3IB 50p BC147 9
Name N2221 19p BF256LC  40p BZYSC1I  12p  TIP3IC 66p BC148 *®
.................................................... s IND2Z2 199 5;2;3 2:;. afzyaaacm 12p T:mz 2:9 gg}gg .
AN ES St b b B i b e i e s . i §ﬁ§§2‘; up S;ﬁss :1‘3: 55024 18 T 8 o | BC1st s
E P TR e 8C157 ::
[ o7
MK. 2 DIY A“.Knt@[l!.ﬁﬂ% f':r"":'ose cheque/PO’s SPEC'AL OFFER
Mk. 2 Ready Built Negatlve Earth @ £14.97 £ - NEW MULLARD ELC1043/05 U.H.F. TUNERS
] Mk. 2 Ready Built Positive Earth @ £14.97 Cheque No. 23 .50

Al devices top quality. By return service. Trade enquiries welcomed. C.W.O
Minimum order 75p. S.A.E. for complete lists. VAT to be added: 124% Semi-
conductors; 8% Integrated Circults. Postage and packing: add 25p for all
orders under £1-50; add extra for airmall

Prices firm to end of 1976
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Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of goin\g to press.

WATCHES AND
CALCULATORS

Seven new calculators and a range
of 12 low-cost digital watches have
recently been announced by Texas
Instruments. There are two slim-
line pocket calculators, the TI-1600
at £17-95 and the TI-1650 (with
memory) at £19-95. The rechargeable
TI-41 at £34-95 includes special pre-
programmed functions for business
and finance use. The TI-30, a
“students’ scientific”  offers 48
functions for £19-95. Two new
printing calculators make their ap-
pearance, both with dual memories—
the T1-5040 at £109-95 is a desktop
model with automatic constant,
while the portable TI-5050 costs
£99-95.

Top of the range is the SR-60, a
prompting programmable desktop
calculator with a suggested retail
price of £1,506-60. Basic capability is
480 program steps and 40 data
memories, with an option to expand
to 1,920 steps and 100 memories.
Programs can be keyed in as required
or recorded on magnetic cards for
future use.

The watches all use the same basic
five-function module based on a
single I2L chip and an l.e.d. display.
Cases are in metal or plastics and
there is a choice of colours and strap
styles. Prices start at £15-95. All
prices quoted include VAT. Further
details can be obtained from Texas
Instruments Ltd., European Calculator
Division, Dept P.E., 165 Bath Road,
Slough SL1 4AD.

STICK-ON WIRING

Some of our older readers may
remember * Cir-Kit stick-on copper
strips for making your own printed
circuit boards. Another company,
Print-A-Kit, have now introduced a
similar product which comes in sheets
of self-adhesive plain copper, group
board pads and sheets of dual-in-line
strips.

Known as P.A.K. Strip, the large
d.i.l. Type A sheets are useful in that
they can be used for in-line pin i.c.s
and also for the staggered pin type of
packages. The pins mate directly to
the soldering pads, as do miniature
and standard p.c. mounting preset
potentiometers.
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To make a printed circuit using
Type A strip to mount d.i.l. i.c.s., the
complete circuit is drawn on the
board using the strip as a pattern
guide to align the pin pads with those
on the board. Etch board in the usual
way and then stick the strip in posi-
tion to the underside of the board.
The adhesive used is such that the
board can be drilled in one operation,
drilling through both the strip and
board.

An obvious advantage with this
flexible type of stick-on wiring is that
it can be used on plastic sheet, wood
or even cardboard and mounting
holes pierced with a sharp pointed
instrument.

Further information and complete
price list for the various ranges of
P.A.K. Strip can be obtained from
Print-A-Kit, Electronics Supplies,
Dept. P.E., 408 Sharrowvale Road,
Sheffield, S11 8ZP.

CATALOGUES

Just in time for the new season of
Electronics Courses at the evening
institutes, which start at this time of
the year, are three new components
catalogues.

The 20-page 1976 Chromasonic
catalogue contains, apart' from a
fairly large stock of i.c.s., a new
range of Chekit audio amplifier
modules with outputs up to 10W.
Included in the range is a ‘“‘Poor
Man’s Digital Tuner” kit.

The cataloguecosts 35p, but includes
redeemable vouchers, and is available
from Chromasonics, Dept P.E., 56
Fortis Green Road, London, N10 3HN.

The new Maplin catalogue, pub-
lished at the end of next month
(October), should please our organ
constructor readers. Listed amongst
the new items is a complete two-
manual organ kit. This organ is a
‘‘progressive” kit in that the con-
structor can stop at a single-manual
version and add the extra manual and
other tone colours at a later date.

Listed separately are keyboards,
special organ integrated circuits, key-
ing contact sets and complete kits of
parts for articles published in various
magazines, including PRACTICAL
ELECTRONICS.

Of course, there are the usual large
lists of stock items such as transistors,
integrated circuits, resistors/capaci-
tors, loudspeakers, control knobs,
transformers and equipment cases.
Listed amongst these sections are
numerous ““new lines”.

For the” organ constructor, the
Maplin and the Elvins catalogues, who
specialise in keyboards and complete
organs and pianos, should-cater for
all their needs.

Copies of the Maplin catalogue
will cost 50p and can be ordered from
Maplin Electronic Supplies, P.O. Box
3, Rayleigh, Essex SS6 8LR, and the
Elvins catalogue (not new), price 60p,
from Elvins Electronic Musical In-
struments, 12 Brett Road, Hackney,
London E8 1JP.

The new Marshall’s catalogue
seems excellent value for money at
40p. With over 150 pages the cata-
logue is broken down into seven
sections; Transistors; Integrated Cir-
cuits; Diodes and Rectifiers; Opto
Electronics; Resistors; Capacitors
and Accessories.

There are 22 pages devoted to
transistors and 34 pages on integrated
circuits. Included in the optical
section are l.e.d.s and opto couplers.
The accessories section includes such
items as switches, DIL sockets,
technical books, soldering irons and
stands, transformers, heatsinks, cases,
knobs and test meters.

The catalogue is nicely laid out and
easy to use, but the Japanese
transistor equivalents list could be
expanded to include general trans-
istor types as well as Marshall’s own
reference type numbers. Also, it
would seem that an error has crept
into the transistor leadout data on
page 21. The tabulated information
on the left of the page lists a drawing
reference letter and pin connection
numbers from 1 to 6, but the case
outline drawings have omitted these
pin numberings which makes it
difficult, in some cases, to work out
the correct connections.

Copies of the Marshall’s catalogue
can be obtained from any of their
branches or direct from A. Marshali
(London) Ltd., 42 Cricklewood Broad-
way, NW2 3ET. Price 40p by post and
30p to callers.

Sheets of P.A K. Strip from Print-A-Kit
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One of the new digital watches (TI401-3)
from Texas using I2L technlques




OVERLOAD PROTECTION

The Hungarian company, Elek-
troakusztai Gyar, in BP 1 407 824,
give full details, including com-
ponent values, for a circuit
intended to offer better protection
for loudspeakers against overload.
The system is claimed to be able
to distinguish between, on the one

hand, signals with occasional
peaks and, on the other hand,
signals with a high average

energy content.

The invention is based on the
belief that the latter condition is
more dangerous; i.e. that the long-
term average of the programme
signal is more important than its
peak content because it dictates
the extent to which the drive unit
coil is likely to overheat and burn
out.

In one form of conventional cir-
cuit (Fig. 1) D1 rectifies the audio
input applied across A, B, and
applies it to the coil of relay RLA
in parallel with capacitor C2. When
the current in the coil exceeds a
selected threshold vatue, the relay
contacts open to put resistor A,
in series with the loudspeaker LS1.
Because the circuit functions
essentially as a peak rectifier
loaded with the resistance of the
relay coil, the operational time
constant of the circuit depends on
an average of momentary peak
values.

In Fig. 2, however, the Zener
diode D2 stabilises the d.c. voltage
from D1. The relay coil and an
indirectly heated thermistor R3 are
wired in parallel with D2, the
thermistor filament being in series
with R2 across the input A, B. The
Zener voltage is selected to be
10 per cent lower than that which
causes RLA to operate.

Apart from a constant factor, the
heating power is proportional to
the square of the r.m.s. value, so
the temperature of the thermistor is
proportional to the square of the
r.m.s. value across AB. It follows
that when the voltage across AB
exceeds a predetermined danger
level the thermistor heats up, its
resistance drops, and the voltage
stabilised by the Zener drives a
current through RLA coil sufficient
to operate the relay, This switches
the loudspeaker LS1 out of circuit.

BATENTSRREV

resistance of the
thermistor is dependent also on
ambient temperature, the time
period for trip operation will de-
crease as ambient temperature
increases.

Because the

UNDERWATER BEACON LOGATOR

A clever idea for helping divers
home in on a submerged beacon
emitting sounds is patented by
Graseby Instruments Ltd, in BP
1 432 774. The idea could well be
modified to meet other audio
direction-finding requirements.

A submarine sound beacon
emits audio pulses of frequency

BP 1 432 774

7
RIGHT
KYDROPHONE

Fig. 1

7
LEFT
HYDROPHONE

BP 1 407 824

5 1
*
[543 VR1

aano

around 9kHz. The diver carries a

battery-powered locator  which
resembles a torch having a
crossbeam with a piezoelectric
hydrophone at each end. The

hydrophones are spaced apart by
a distance which is much greater
than one wavelength of the beacon
sound in water.

The block diagram, Fig. 1,
shows the left-hand hydrophone
and the right-hand hydrophone
connected to the inputs of the left-
and right-hand amplifiers. When
sound is received by one hydro-
phone, it is amplified to illuminate
an associated light-emitting diode,
D1, D2. At the same time an
inhibit signal is sent, via a delay
network, to the input of the other
amplifier.

The delay imparted is sig-
nificantly less than the time taken
for sound to travel in water
between the left and right hydro-
phones, Thus, if the beacon is to
the left of the locator the [eft
hydrophone will receive sound
before the right and the diode D1
will be illuminated, while an
inhibit signal prevents illumination
of diode D2. Similarly, D2 is
illuminated and D1 inhibited when
the beacon is to the right of the
locator.

When the beacon is straight
ahead both diodes are illuminated.
The diver thus need only swim in
the direction which lights both.
diodes.

IN BRIEF

BP 1 435 954, V E Tesler of
Moscow: Compatible Stereoscopic
Colour Television System. This
Russian patent gives details of a
mono-compatible stereo colour TV
system which uses phase quadra-
ture modulation of the colour
sub-carrier to convey the necessary
extra information.

BP 1 438 063, Motoh Industry
Ltd, of Japan: Drawing apparatus
An electronically controlled auto-
matic drawing board which draws
lines at predetermined angles with
respect to imaginary lines on the
board, using as a base reference
position lines of the earth’s
magnetic field.

Copies of Patents ‘can be obtained from the Patent Office Sales, St. Mary-Cray; Orpington, Kent “Price 75p - each
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RETURN OF POST MAIL ORDER SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

This kit ia suitable for record players, tape play back,
guitars, electronicinstruments or small P.A . systems.
Two versions are available. A mono kit or a stereo
kit. The mono kit uses 13 semiconductors. The
stereo kit uses 22 semiconductors with printed front
panel and volume, bass and treble controls. Spec.
10W output into 8 ohms, 7W into 15 ohms. Res-
ponse 20c/s to 30kcfs, input 100M.V. high imp.
Bize 94in x 3in x 2in.

e £11°25 e £18 5

Euay to bulld. Full inltructionl supplled.

ELAC 10 inch

Dual cons plasticised roll sur-
round. Large ceramic magnet.
50-16,000 c¢fs. Basa resonance
55 c/s. 8 obm impedance.

10W,
9% bin. model €325, £4'95

MAINS TRANSFORMERS AL% F0sT

50p each.
250-0-250V 80maA, 6-3, 2A 22:96
260-0-250 80mA, 8-3V 3-5A,6:3V 1A or 6V 2A £4.60
360-0-350 80mA,6:3V 3-5A,6:3V 1A or 6V 24 25.80
300-0-300 IZOmA 6:3V 44 C T., 8:3V 24 £7.00
MIDGET 220V lbmA 8-3V 24, 2! x 2§ X 2in £1'75p
HEATER TRANS, 6 3V 3A, ll 45 l lmp 95p
GENERAL PURPOSE LOW VOLT.
Tapped outputs at 2A 3,4, 5,6, 8, 9, 10 12 15,18,
24 and 30V 24.60
1A 6, 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 60 24.60
2A6§12l216.8 2

0, 0 £8.
0, 12,16, 18, 20, 24, 30, 36, 40 43 60‘11-25
5,8,10,16V §A 22, 8-0-6V 600mA £1. 'OV 1A £1
lﬁV 300mA 1. 12V 500mA 21. 12V 760mA £1.
40V 2A tapped 10V or 30V £2.50. 20V 3A 22.
40V 3A 22.80. 30V 5A 4 34V 24A ct. $8°75.
20-0-20V 1A £8. 30V 1A !l *75. 20V 1A £1'80.
60V tapped 40V, 20V, 1A £3°50,
AUTO TRANBFORMERS. 115V to 230V or 230V
to 115V 150W £5; 260W £6; 400W £7; 600W 28,
CHARGER TRANSFORMERB Input 200/250V
for 6 or 12V 1}A £2.75; 4A £4.80,
FULLWAVE BRIDGECHABGER RECTIFIERS:
6 or 12V outputs 1{A 40p; 2A Bbp; 4A 86D,

R.C.S. STABILISED POWER PACK KIT
Allpartsincluding printed circuit and instructions to
build this unit. Voltages available: 6V, 7-5V, 9V,
12V. Up to 100mA output. £2-9 Post
Please state voltage required. 46p.

R.C.S. STEREO FM_TUNER

22

PSR RS L

This completely clud malns powered Hi-Fi £27.so
Tuner with brushed aluminiumfacia is British

made using the latest circuitry. Bargaln. Post 45p
Stereo Tuner/Amplifier Chassis. Brand new £38°50.

BARGAIN 3W AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and £3.9s
bass controls. 18 volt battery operated.

V" HEATING ELEMENTS

Bize 10} x 8} x A in. Operating voltage 200/250V
a.c.260W approx. Suitable for Heating Pads, Food
‘Warmers, Convector Heaters,etc. Must be clamped
between two sheets of metal or asbestos.

onLY 40p EAcH (FOUR FOR ¢£1'50)
ALL POST PAID—Discounts for quantity.

E.M.l. 13} X 8in o
SPEAKER SALE!
Ty €525

State 3 or 8 ohm,

As illustrated. Post 45p

ISW model £7:95

8 or 15 ohms. Post 501
20W model £8:95

8 or 15 ohme. Post 50p °

BAKER MAJOR 12 £10-35
Post 50p

30-14,600 c/o. 12in double
« cone, woofer and tweeter cone
together with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Baas
resonance 40 ¢c/s. Rated 25W.
NOTE: 3 or 8 or 15 obms
must be atated.

Module kit, 30-17,000 c/s
with tweeter, crossover, baffle
and instructions. £ I 3
Asillustrated

Piease state 3 or 8 or 15 ohms.

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed to stand up to
long perlode of electronic power.

As used by leading groups and dlscos
Ulelul response 30—13 000 efs.

W pg.0k

GROUP 25"
Post 40p

12in 30W
3, 8 or 15 ohmas.
GROUP +35” .
12in 40W
3, 8 or 156 ohma.

Post 40p
GROUP 50/12in . 5
80W 8 or 16 ohma
with aluminlum
presence dome. Post 80p

o~ £19°50
8 or 16 ohms. Post 80p

Disco, Group+PA Cabinets in stock.
Send for Leaflet,

Post 80p

BAKER 150 WATTY
ALL PURPOSE
TRANSISTOR
MIXER AMPLIFIER

Ideal for Groups, Disco, P.A. lnd Mualcal Instruments.
4 lnputs speech and music.

mixing. Output 8/15 ohm. a. c Malm Carr.
Separate treble and bun controle. £1-00

50 watt model £49 £52

NEW 'DISCO 100 WATT’
ALL TRANBISTOR AMPLIFIER CHASSIS

2 inputs. 4 outputs separate volume treble Carr. £1
and basa controls. Ideal diaco or slave amplifier chassie.
BLACK CARRYING CABINET AVAILABLE £9.
PW SOUND TO LIGHT DISPLAY

Complete kit of parts with R.C.8. printed cireuit.
Three 1,000W chanriels. Ae featured in December
Practical Wireless. £ lz 50 CABINET extra £3.

GOODMANS CONE TWEETER

18,000 ¢/s. 26W 8 ohm. Price £3-2s

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professional model. Four inputs. Treble, Bass, Master
Volume Controls. Ideal disco, P.A. or groups.

8.A.E. for details. 5 apeaker outputs. £85
3 or 8 or 16 ohm. 100V line to order.

Suitable carrying case £16-50. plus £2-50 carr.

M.l. GRAM MOTOR £1-25
120\’ or 240V a.c. 2,400 r.p.m. 2-pole
70mA. Bize 2§ x2}x2}in. Post 30p
E.M.l. TAPE MOTOR
4 pole, 240V 185 mA |
1,400 r.p.m. 8pindle %in dia. of
120V version £1. (lilu‘utnted). : !£2 m
Size 3} x 2} x 2}in. “} | Post 30p
COLLARO GRAM MOTOR 120V 75p

NEW BSR HI-FI AUTOCHANGER

Plays 12in, 10in or 7in records
Auto or Manual A high
quality unit backed by B8R
rellability with 12 months’
guarantee. A.c.200/250V.
Size 13§ x 11}in.

Above motor board 33in.
Below motor board 24in.
With STEREO/MONO
CARTRIDGE.

Single Player version 315'50.

£10-95

All Post 75p
GARRARD AUTOCHANGER Model 6300 £14:-95,

PORTABLE PLAYER CABINET £4-50

Post 60p.
Modern design. Size 16inx16inx7in rexine
covered. Largetrontgrille. Hinged lild. Chrome
fittings. Motor board cut for Garrard or B8R deck.

- .

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo/compat. cartridge.
Baseplate. Size 11in x 8fin. Turntable. 8ize 7in
diameter. A.c. mains. 220/260V.

e e £6°25 1o
HEAVY METAL PLINTHS

With P.V.C.Cover. Cutoutfor most £ 5 .9 5

B.8.R.or Garrard decka.
Post 76p.

Silver grey finish.
Model "*A"". Size 12§ x 143 x 7}in.
Model”"B". 8ize 16 x 13} x 7in. $8.95.

TINTED PLASTIC COVERS ONLY

Sizes: ‘A’'—14}inx12}in x 4}in, £2.60. °'B’--20}inx
12%in x 44in, £3. ‘C'—17¢in x 13}in x 3iin, £3-25.
‘D*—16}in x 14in x 4in, £3-50.

Tdeal for record decks, tape decks, etc. Post 70p.

BAKER HI-FI SPEAKERS

HIGH QUALITY—BRITISH MADE

SUPERB
12in 25 watts

A high quality loudspeaker,
ita remarkable low cone
resonance  ensures  clear .
reproducti of the deepest
bass. Fitted with a speclal
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficlency in the
upper register.

Bass Resonance 25 cfn
Flux Density 16,500 gauss
Useful response 20-17,000 c/s
8 or 16 ohms models.

£16°30 :

AUDITORIUM
12in 35 watts

A full range reproducer for
high power. Electric Guitars,
public address, multi-speaker
pystems, electric Organs.
Ideal for HI-Fi and Disco-
theques.

Bass Resonance 35 ¢fs
Flux Density 15,000 gauss
Useful response 25-16,000 cfs
8 or 16 ohms models.

£1550 5
80p.
15in model 45 watts £19°50. Post 90p.

BLANK ALUMINIUM CHASSIS, 18 a.w.g. 2}in sides,
6in x 4in, 70p; 8in x 6in, 90p; 10in x 7in, 21:15;
14in X 9in, £1.50; 16in x Gin, £1.48; 12in x 3in, 87p;
16in x 10in, £1.70.

ALUMINIUM PANELS, 18 s.w.g. 6in x 4in, 18p; 8In x 6in,
25p; 10ln x 7in, 80p; 12in x 5in, 30p; 12in x 8in, 40p;
16in x 6in, 45p; 14in x 9in, 50p; 12in X 12in, 88p:
16in x 10in, 75p.

ALUMIRIUM ANGLE BRACEET, 6in xiln x }in, 20p.
ALUMINIUM BOXES VARIOUS SIZES.

RADIO COMPONENT SPEGIALISTS

Minimum post 30p.
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Access and Barclaycard Welcoma.

Radio Books and Components Lists 10p.

337 WHITEHORSE ROAD, CROYDON
Open 9—&6 Wed. 9—1 Sat. 9—5 (Closed for lunch 1.15—2.30)

Rail Selhurst. Tel. 01-684 1665
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Complete the
coupon and
wellsendyou
our complete,

new catalogue.

The new Heathkit catalogue is now out.Full as ever with
exciting, new models. To make building a Heathkit even
more interesting and satisfying.

Clip the coupon now (enclosing a 10p stamp for postage)
and we'll send you your copy to browse through.

With the world's largest range of electronickits to
choose from, there really is something for everyone.

Including our full range of test equipment, amateur radio
gear, hi-fi equipment and many general interest kits.

And.if you happen tobe 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.PE-106 Bristol Road,
Gloucester,GL2 6EE. Tel: Gloucester (0452) 29451.

[m————————— ———

The new Heathkit catalogue. Out now FRE‘E.1
I To: Heath (Gloucester) Limited, Dept.PE-106, Gloucester
GL2 6EE. Please send me a Heathkit
Schiumberger

catalogue.lenclose a 10p stamp for postage.
Name _ _
Address

SOLDERING IRON
WORTH

-
with all onders over
£0

@ E] MH&W&I‘B@ [Phone ---021-327-2339|

369 ALUM ROCK ROAD,B'HAM.B8 3DR

SOLDERING IRONS T1N3A0O05
PENCIL BIT GOOVOLT.
40 WATTY 170 ~|ORIGINAL,
e 18- £1
100 RESISTORS 2@) 1Nal1as8
(‘:,, AssORTED O gmrigINAL
&

%Z% £1 &= QY |25 £
Q"O BARGAIN BAGS O &
‘°‘, () RESISTORS. . .. .. w Pt (9«0

"0 ) O CAPACITORS ._ .. &

& X DIODES . .. .. .. Ry 11
S .0 TRANSISTORS &

S A ELECTROLYTI

o pies | o0 Mange
{‘, ooe‘é@ CON(T:&ESES) Y /muLi
CQY |am. g5 |SKMETERS
B 100 4
BC 158 0 «%leamanium
SII.IBONPNP%} & oy PNP

&N /TRANSISTORS

onIGINAL \)e (UNTESTED) l
8- L1 |

BC148C {«e 3watt Stereo Amps
HIGH GAIN Readydbuitltv \;vnh
SILICONNPN| independen olume
8- f,1 |andTonecControls £325

ALL ABOVE PRICES INCLUDE POST&VAT
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TWIN BANK s LIGHT

(less lamps) LENGTH

144 inches UN,T
g it

Fitting

o e e ’ 'h—ﬁ‘“&; i
"l?\glv:algs‘:i‘:\lg:p‘t:\:::;&\ ] ”
a e— F'"ini £-]’0.3
SoundtoLight ..,
jSES———— CHANNEL ess lamp! -

£30-35

=y

e S
B8C Fitting | ES Fitting

£1-95 £2.12.0r
=139 €290

{Less Lamps}

TYPE B 3BANKUNIT

100 WATT SPOT LAMPS [emum
RED,YELLOW.GREEN| 3 lamps
£354
B.C. or £.5. Fitting

J e I snl m.
A G CO.LTD.,

DEPT Pe THE CRESCENT WORSTHORNE.,
BURNLEY. LANCS. Tel-Burnley 20940
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A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope.
technical queries on the telephone.

Sir—In a recent issue of PRACTICAL
ELECTRONICS (May 1976) you pub-
lished details for the construction of
an “Audio Compass” which could be
used as an off-course alarm for
yachtsmen.

I was a competitor in the single-
handed transatlantic yacht race and
was able to try out and evaluate your
prototype unit and think that your
readers may be interested in my
observations. Unfortunately, I had to
retire from the race when I was about
one third of the way across, after my
self-steering was broken when I hit a
submerged object of some sort.

I was at sea for twenty days and for
all that time, despite the instrument
being wet for a good part of the time
and getting soaked on several ‘occa-
sions as well as receiving the battering
one might expect in a North Atlantic
gale, it operated very well. My main
comments are on one or two details
and on the use of the instrument.

When sailing singlehanded for any
length of time sleep becomes of major
importance and very often one is only
able to snatch cat-naps of a few
minutes for several days. Because of

this, when one gets the chance of a |

few hours ata stretch, sleep is of prime
consideration. Hence, when I first
used the off-course alarm on the third
night of the race after 48 hours with-
out sleep and it woke me up minutes
after I had fallen asleep I felt like
throwing the whole thing overboard!
I had set it to go off with a course
change of about 15 degrees, forgetting
that in the open sea a temporary
wind shift of that magnitude is quite
common.

The first important lesson I learnt
from this was that one needs to set
the alarm on a fairly broad band, i.e.
so it will only sound when a change
of course of about more than 35
degrees occurs. In this way, the minor
meanders off course will not wake the
exhausted sailor, but if he strays far
enough off his course the alarm will
sound and prevent him sailing back
the way he has come or sailing toward
a danger. Later in the race I set the
alarm so that it would only sound if
the course altered more than 45
degrees and this proved most satis-
factory for both progress in the right
direction and sleep.
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We regret that we cannot answer any

The alarm itself is very strident,
especially when connected to the
ship’s supply of 12V, In fact, I con-
sidered it to be far too noisy and think
that a far gentler tone would have
been just as effective and considerably
less wearing on my nerves.

I believe that in the construction
of the sensor ring housing the Hall
Effect probes you used a piece of
“Conti-Strip” so that it could slide
easily round the compass bowl. 1
found that after this had been wetted
it was very difficult to slide, probably
because it swelled. Some sort of
plastics strip might have been more
satisfactory.

Apart from these two minor com-
ments I found the instrument gener-
ally most satisfactory and had I been
able to finish the race think that it
would have saved me a good number
of miles.

Andrew Bray,
Assistant Editor,
YACHTING MONTHLY

At this late stage, due to the fact
that as a New Zealand reader, 1 do
not receive P.E. until about three
months after publication, 1 would
like to enter the fray started by your
reader Mr Timson who in
Readour, February issue, deplored
the appearance of what he felt were
‘‘unnecessary” projects in P.E.

I feel that he has missed the point
behind magazines such as P.E. and
1 wonder that he even bothers to
read it. These “‘useless” projects he
refers to are so important because
of what they teach people who read

-~ B5mm ——~ =

ALUMINLM OR
PAX LD

A COMPLETED BOX
Fig. 1.

SHALLOW BOX WITH LID

them, and more, what they teach
people who build the projects and
even who fail in the attempt and
have to find out why they don’t
work. As one who has had all this
sort of thing happen, I think that
your correspondent may have
missed out on the pleasure of
discovering mere principles which
seem to be fairly dry at the time of
learning them, but which often
quite unexpectedly open up to be
something most interesting and re-
warding.

He reminds me a bit of a man
who wrote to “Electronics Australia”
a few years ago to air his impatience
with all the new integrated circuits
which were flooding the market. He
regarded it as laziness on the part of
a constructor to use an i.c. instead
of using discrete components. 1
wonder why he ever stopped using
valves. I wonder what he would say
now we have Ls.i.

Although, as I said, I entered this
argument late, might I suggest that
if you think it would do any good,
you might see fit to publish an
edited version of my letter. 1 have
never written to the editor of any
publication outside New Zealand
before, but I felt that Mr Timson
should realise that even people as far
away as N.Z. may -disagree with him.

D. A. Arthur,
New Zealand

Project Boxes

Sir—Perhaps some of your readers
may be interested in my idea for a
simple projects box. ]

A length of plastic downpipe of the
section shown in Fig. 1 can be made
into a whole range of project boxes by
cutting as shown in the diagrams.
They can be any length, since the
downpipe can be bought at any good
builders, suppliers in anything up to
12ft lengths, so the cost per box would
be quite small. a

1 hope this idea will help your
younger readers who cannot afford
those expensive boxes just to case up
a cheap experiment. )

F. W. Camping,
Hoddesdon.

“LIMPET™ PV.C.
RAINWATER PIPE

BOX WITH LID

SLOPING
LD UNIT

NARROW BOX
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OR many years the Peak Programme Meter has been
F in this country the most popular and widely used
level monitoring device in professional sound engi-
neering circles. Its tight technical specifications allow
precise and repeatable level measurements—so impor-
tant when trying to achieve high quality sound recording
and reproduction.

The rigorous performance specifications of the device
cover not only the electronics, but also extend to the
ballistics of the meter movement (rise-time, overshoot,
etc.).

Being mechanical the movement is therefore the most
costly single item in the whole unit, and if one con-
siders a high quality stereo PPM movement (with two
needles sharing the same axis), the cost of the neces-
sary drive electronics may well only be a fraction of the
cost of the movement itself,

This article describes an all-electronic alternative
to the standard PPM which does away with the need
for the costly meter movement, and, although having
one or two disadvantages, does have several advantages
over its traditional forerunner.

THE NEED FOR A PPM

Considering for the moment tape recording; if one
attempts to record any normal programme material
with an average responding type meter, then the
chances are that short duration peaks are liable to slip
through this type of monitoring arrangement and
cause momentary saturation of the tape. Although
this only occurs during these short peaks, the effect is
to reduce the fidelity and general ‘‘brightness” of the
recording.

It is for this reason that a peak detecting level moni-
toring system was eventually arrived at, whose rise-
time was fast enough to capture all but the fastest and
shortest duration transients, and which also possessed
a relatively long decay time to allow these to be easily
seen.

808

. with lLe.d. display

By R.W. LAWRENCE ss.

The necessity for this becomes obvious if one con-
siders the following test. If a standard recording level
meter is adjusted to read a certain value with a square
wave input of, say, 100Hz, and then the mark/space
ratio of the square wave is altered (the amplitude
remaining the same) then the meter reading will change
despite the fact that the peak level of the input has not
changed. With a PPM monitoring system the measured
level will remain substantially the same, even down to a
low mark/space ratio.

Although these types of waveforms are very un-
natural and unlikely to occur, the test does serve to
demonstrate the PPM’s superior peak detecting abili-
ties, and its advantages over standard monitoring
from this point of view.

Also, the final output of the PPM appears on a meter
with a logarithmic scale allowing a good relation to the
human ear’s sensation of loudness.

v

PPM SCALING

The scale of the standard PPM consists of seven
equidistant divisions (Fig. 1) numbered 1-7. The

Fig. 1. The scale of the standard PPM. The separa-
tion between graduations is 4dB, the whole scale
therefore covering a dynamic range of 24dB
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fourth division appears in the centre of the scale and
represents OdB (the reference level from which measure-
ments are made on the logarithmic scale). This is the
BBC system and the one most universally accepted.

The level difference between each interval is 4dB,
which therefore allows a dynamic range of 24dB to be
displayed on the meter.

Since the scale is logarithmic there is of course, no
zero; the meter needle coming to rest a little below the
first division. The scale’s 4dB/interval no longer applies
beneath this first interval.

LOGARITHMIC GENERATION

One of the most important characteristics of the
PPM other than its peak detecting capabilities then,
is logarithmic scale. In the first valve PPMs, the
logarithmic scale was derived by exploiting the log-
arithmic properties of the “variable #”’ pentode.

The advent of the transistor allowed the log. effect
to be generated more easily by using its inherent and
very accurate relationship between the base-emitter
voltage and the current through it. This relationship
unfortunately has a temperature dependent term in it
which, although possible to reduce, does lead to a
further degree of circuit complexity.

A more popular approach has been the use of non-
linear feedback networks around operational ampli-
fiers. These use diodes or transistors to progressively
switch in greater and greater amounts of feedback as
the output level increases, thus achieving the log-
arithmic generation by the so-called “piecewise linear
approximation” method. The logarithmic curve is
usually split into several linear sections to accomplish
this (see Fig. 2). ’

ATTACK AND DECAY TIME CONSTANTS

Earlier it was mentioned that the PPM’s attack and
decay times were rigidly defined. This allows the meter
to be used on any sort of programme material with the
sure knowledge that any other PPM will respond in
exactly the same fashion.
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The actual standard set for the attack time is 2-5ms,
and for the decay time: 1s. The effect of these widely
differing values is to enable the device not only to
respond to short impulses or bursts of high level signal,
but also to hold them long enough for one to see them.
If the decay time was as short as the attack time, it _
would be virtually impossible to obtain .a sensible
reading from the meter since the needle would at
almost all times be a blur, and high level, short duration
transients would escape unnoticed. The relatively
large release time therefore makes reading the meter
far easier.

The ballistics of the meter are important here as if,
for instance, its overshoot is excessive, then one may be
led to believe when monitoring a programme full of
short abrupt changes (e.g. percussive instruments) that
the programme level is higher than it really is. At the
same time, should the meter be excessively sluggish in
its response, then the reverse may occur, i.e. that the
programme level appears lower than it is.

Here, then lie the main reasons for the tight mecha-
nical specifications laid down for the PPM movement
and therefore its relatively high cost.

R PM.SCALE
VALUE

whb—- 1T—

4

INPUT VOLTAGE ({Vrms

Fig. 2. The “Piecewise linear approximation
method’’ of generating the logarithmic scale

ALTERNATIVE DISPLAYS

An alternative to the meter as the final display device
is therefore a reasonable proposition.

The “bar-graph’’ type display with a large number of
individual segments is an obvious choice, since although
the resolution may be reduced, the problems associated
with ballistics are dispénsed with, and the attack and
decay characteristics can be set by the electrohics.

Typical bar-type displays include those entirely con-
structed from individual l.e.d.s, and also a gas variety
possessing a large number of electrodes arranged in a
linear or circular format. In this system every third
electrode is connected together, the system operating on
the principle that the triggering voltage required to
initiate ionisation (thus forming the glow) in neon is
greater than that required to sustain it. It is therefore
possible for only one of the large number of electrodes
to be illuminated whilst the rest—which are connected
to the same potential-—remain off.

With sequential switching the ionisation can be
arranged to jump from one electrode to the next, and
with appropriate logic and scanning, display a desired
length of illuminated column.

This system, however, requires the use of a special
display tube and fairly complex drive logic. For sim-
plicity, then, and to a certain extent economy, an
l.e.d. system is described.
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CH.Y CH.1 RECTIFIER
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SECTION
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BISTABLE
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AC 0C. DRIVE TRANSISTORS
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Fig. 3. Block diagram of the system using two separate l.e.d. displays, each of 16 levels, for a stereo
PPM which does not use a meter as the display element
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Fig. 4. The portion of the circuitry which full-wave rectifies the signal, and provides the required rise
and fall time constants
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BLOCK DIAGRAM

A block diagram of the system is shown in Fig. 3.
An advantage of this particular method of generating
a bar-type display is that it can easily be ‘“‘multi-
plexed”’ for stereo operation (as this in fact is) and
since the same control circuitry is used for both chan-
nels, there are no channel matching problems.

We will now look at the various sections of the unit
individually.

RECTIFIER/TIME-CONSTANTS SECTION

First we consider that portion of the circuitry which
derives the peak value of the incoming signal and
provides the appropriate rise and fall time constants
(Fig. 4).

IC1 and IC2 perform the full-wave rectification
function with diodes D1-4 and resistors R2-4, whilst
IC3 acts as a voltage follower providing a low output
impedance.

The full wave rectification circuitry used here has the
advantage over other types having virtual earth inputs
in that no impedance buffering amplifier is required
between it and the input, since it has an inherently
high input impedance.

The circuit works as follows: on positive-going input
half cycles D3 conducts, the amplifier adjusting the
voltage at point A (and thus the output of the voltage
follower, IC3) to cause the junction of R2 and R3
(IC1 inverting input) to be the same as the non-inverting
input,

Since IC2 is working with its non-inverting input
grounded, current flowing into the R2, R4, D2 junction
from R2 or R4 will be conducted away by D2 which
will become forward biased.

The voltage at this junction is therefore held at the
potential of the non-inverting input, i.e. ground.

Since one end of R2 is effectively grounded and the
other at input potential, it follows that the potential of
the output (the end of R3 not connected to R2) is at
twice the input potential. Diodes D1 and D4 mean-
while remain non-conductive.

NEGATIVE HALF CYCLES -

Considering now npegative-going half cycles: Dl
will be caused to conduct allowing IC1 to adjust its
output to maintain the potential between its inverting
and non-inverting inputs at zero.

IC] can be considered to be operating as a voltage
follower whose input is taken from the R2, R3, Dl
junction. IC2, however, is operating in a virtual earth
configuration with D4 being brought into conduction
and the feedback loop closed via IC3 and R4. The
gain for negative half cycles is'therefore determined by
the ratio R4/R2, which, as for positive half cycles,
equals two. Diodes D2 and D3 this time remain non-
conductive.

C4 can only charge via D3 and D4 and the rate is
limited only by the maximum current that can be
supplied by the 748 (20mA approx.). This allows an
output rise time which is considerably smaller than the
attack time constant set by R6 and C5, which therefore
dominates the response at the output.

LOGARITHMIC STAIRCASE GENERATOR

The' logarithmic staircase generator determines the
characteristics of the logarithmic scale of the PPM and
at the same time provides the l.e.d. drive via buffer
transistors (Fig. 5).

+10v
RS R16
47k 4-7kfl

T
HERE ARE 16 OUTPUT STAGES
COMPRISING
R23-38, R39-54

< J

TR7-22 2 R3g¥
4 09-40
ov ¢
cn é100,n= c1. .:'LOL L. g
FROM | 1oc T v R22 =2 2
(R7 14 W0k r 8 5 [i I
R Tp3 1 2l z| iy
=6 _ (5)
9 11D 20
2201 PL —
=~ |tre 1¢9 1c0 3™ | 1en e Fe . e nos
— R19 7474 6] 555 W 7493 76156 [0 s
ROM 1”2 8 _C 21 =1 o) RS
— 22KAL 8 U : = TR22
3C107 7 H 2f 1 6 R38
» c13 15
0068 i >
8] 9] 12 22k
5 _ P =z BC159
ld
N 025
FROM E
R14 TRS E
R21 159 TR24 - /;
D% D40
12kfl T BC108 TR25
A A (2 §)§c159
; CH2
L — 8108 DISPLAY LEDs
~20v —AAN— TIC 2093%  SEE TEXT
3300

Fig. 5. Circuit diagram of the rest of the PPM. The values of resistors marked with an asterisk (R39
to R54) are given in Table 1. See text for more details (these resistors determine the scale characteris-
tics). IC7 supply connections are: Pin 7, + 10V; Pin 4, - 5V.
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COMPONENTS . . .

Resistors R13 1-2kQ
R1  47kQ R14 1MQ
R2 1kQ R15 4-7kQ
R3 1kQ R16 4-7kQ
R4 2kQ R17 1kQ
R5 1MQ R18 2-2kQ
R6  1-2kQ R19 2-2kQ
R7 1M@Q R20 1-2kQ
R8 47kQ R21 1-2kQ
R9 1kQ R22 10kQ
R10 1kQ R23-R38 (16 off) 2-2kQ
R11  2kQ R39-R54 See Table 1 and text
R12 1MQ R55 330Q 1W
All resistors §W 5% carbon unless otherwise
stated

Potentiometers
VR1 10kQ Helical trimpot

Capacitors
C1  10pF plastic or ceramic
C2 10pF plastic or ceramic
C3 10pF plastic or ceramic
C4  1uF 20V polycarbonate
C5 2:2uF 16V tantalum
C6 10pF plastic or ceramic
C7 10pF plastic or ceramic
C8 10pF plastic or ceramic
C9 1uF 20V polycarbonate
C10 2-2uF 16V tantalum
C11  4-7pF plastic or ceramic
C12 100uF 16V tantalum
C13 0-068uF plastic or ceramic
C14 0-47uF plastic or ceramic
C15 1000uF 25V elect.
C16 1000uF 25V elect.

Transistors

TR1 2N3819 (f.e.t.)
TR2 2N3819 (f.e.t.)

TR3 BC159

TR4 BC159

TR5 BC107

TR6 BC107
TR7-22 BC159 (16 off)
TR23 BC159

TR24 BC108

TR25 BC108

Diodes
D1-8  1N4148 (8 off)

D41-44 1A bridge rectifier
Integrated circuits

1C1-8 748 (8 off)

1C9 7474

IC10 555

1IC11 7493

1C12 74154

1C13  LM309 (5V voltage regulator i.c.)
L.e.d.s

D9-40 TIL209, or any other suitable l.e.d. (32 off).
Note that the l.e.d.s may be red or green as
desired

Miscellaneous
Veroboard 210mm X 65mm,
160mm X 30mm
2 feet (approx.) 10-way rainbow cable
6BA nuts and bolts, spacers etc. to suit
Box to suit (if necessary), the prototype box
measured 220mm X 145mm X 30mm
Transformer 12-0-12V 500m A
Heatsink (3,300 sq. mm. approx) and insulating kit
for IC13.

100mm X 100mm,
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The staircase is generated by a 4-bit counter (7493)
and a 4 to 16 line decoder (74154) which switches one
by one d series of resistors between the virtual earth
point of an operational amplifier, and a reference
voltage. ‘

The smaller the resistor between the reference
voltage and the virtual earth point, the greater the
current through the resistor and thus the greater the
output of the operational amplifier. The values of the
resistors are arranged to yield the negative going
logarithmic staircase.

This system has the advantage over similar bar-type
display systems of allowing the interval between
adjacent l.e.d.s to be set at any desired value, which
therefore allows the scale to be expanded or compressed
to suit. This is a useful feature as it allows a large
dynamic range to be displayed on the scale whilst
enabling reasonable precision to be maintained around
the centre of the scale. In the author’s case, the scale
has been expanded at the centre and compressed at the
extremities although, of course, any format may be
adopted.

COMPARATOR

. The output from the staircase generator is then fed
into one input of a comparator (IC8). This compares
the incoming signal with the log staircase and provides
a negative output when the staircase voltage is more
negative than the input.

When negative the comparator output switches a
transistor (TR23) on which then enables the transistors
TR7-TR22 to pass current to the display l.e.d.s when
required. The output of IC8 drives the base of TR23
direct, current being limited by the resistor R17 in its
positive supply line.

The transistors TR7-22 derive their switching com-
mands from the 4-16 line decoder 1C12, which provides
a logical 0 at each output pin in turn. At all other times
they are in the logical 1 state, therefore leaving the
l.e.d. drive transistors off.

BISTABLE

The bistable section contains the circuitry which
switches the input to the comparator from the output
of one channel’s rectifier stage to the other, and at the
same time switches the l.e.d. display channels over.

The bistable section consists of half of a 7474 dual
D-type flip-flop and suitable interface circuitry drives
the displays and input channel switches.

A 0-1 transition is required to change the bistable
state at the end of each scan, and this is obtained from
the sixteenth output of the 74154, As mentioned
earlier, the outputs of the 74154 are at logic 1 unless
they are selected by the 4-bit binary input code which
causes them to go to logic 0. The required 0-1 transi-
tion occurring at the end of each scan is therefore
obtained at output 16. _

The bistable’s outputs Q and Q feed TRS5 and TR,
one therefore being on whilst the other is off. These in
turn control the f.e.t. switches TR1 and TR2, resulting
also in only one being on at any one time.

TR3 and TR4 are arranged in common base con-
figuration such that current flow into the emitter is
transmitted via the collectors to the bases of TR24 and
TR25. Hence the bistable determines which input
channel and which l.e.d. display are selected.
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Table 1: Scale details and values of the resistors
associated with the individual levels. These can be
altered to suit individual requirements

74154 Output Level Resistor Value

Number dB KQ

0 414 3125

1 +10 5

2 +-8 6-25

3 +6 7-813

4 +4 10

6 +2 125

[ +1 14:03

7 0 15-625

8 -1 17-53

9 -2 20

10 —4 25

1 -8 40

12 —-12 62:5

13 —18 125

14 —24 250 -

15 - 30 500
THE SCALE

As explained previously, the scale characteristics
are determined by the values of the resistors between the
virtual earth input of IC7 and the outputs of IC12.

The sixteen selected input levels at which an on or off
transition occurs (depending on whether the input is
increasing or decreasing) are shown in Table 1. Ascan
be seen a dynamic range of 44dB is covered—I14dB
above the 0dB reference level, and 30dB below it (0dB
being the standard reference level; i.e. the voltage
across 600Q when ImW is being -dissipated in it—
775mV). This is limited only by the performance of the
operational amplifiers—offset voltage, noise, etc.—
at the lower end, and by the necessary voltage excursion
required at the upper end.

RESISTOR SERIES

The resistors marked R39 to R54 are those which, as
explained above determine the scale characteristics.
As can be seen (Table 1) they are mostly of non-
standard values. In the prototype PPM the values were
either arrived at by using a potentiometer alone or a
potentiometer plus a fixed resistor. It is recommended
that fixed resistors be used ultimately for stability.

The series was computed by first selecting the largest
reasonable value that was to be used (500k Q) and then
working the rest of the series out relative to this. This
value is not necessarily the limiting one, but it does
allow for larger resistors to be used and thus the pos-
sibility of lower levels being displayed.

Due to the basic properties of a logarithmic scale,
when one voltage is twice another, there are 6dB
between them, and when one is ten times another there
are 20dB between them. Thus, in this case if 500k 2 is
used for the —30dB l.e.d. then it follows that the

24dB level will be generated by 250k (2, the —18dB:
125k Q) 12dB: 62:5k€. Similarly the —20dB level
(not used in this particular scale) will be generated by
50k, and the +10dB by SkQ. A combination of
these simple manipulations gives almost all of the rest
of the resistor series, log. tables only needing to be
used to calculate some of the 1dB increments. The
relationships provide an easy method of calculating
other resistor values should operation at levels other
than those specified be required.

Practical Electronics October 1976

CONSTRUCTION

The actual construction of the lLe.d. PPM will be
determined by its application. This may be a “stand-
alone’” unit or perhaps built into a mixer or other
system. Veroboard was chosen for the prototype as it
allowed modification to be carried out more easily than
on p.c.b.

Fig. 6. Some waveforms generated in the l.e.d. PPM.
(a) Log staircase plus one 1C12 output. (b) Staircase
plus 1C8 output with both channels operated. Note
the 1dB increments in the middle of the staircase
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(a) INPUT BOARD

OV"In :

+Hov—~—@

INPUT
(CH.2)

TR25~®

TR 24 ~®

R1

INPUT
{CH.1}

Fig. 7. The component layout, Veroboard cutting details and board interwiring for the PPM

(a) Input board (b) Main board

The bulk of the electronics in the prototype PPM
was constructed on two boards with the l.e.d. columns
and two drive transistors on a third. Veroboard of
0:lin pitch was found to provide a very convenient
method of mounting for the l.e.d.s and unless a proper
p.c.b. is to be made up, this technigue is recommended
as being both simple and effective. '

The component layouts and Veroboard cutting details
are given in Fig. 7. This requires little comment except
perhaps to stress that small resistors (3W) should be
used as recommended as the layout is fairly compact.

The actual layout of the boards is not critical with the
exception possibly of that associated with the open loop
748 (IC8), where oscillation may result if track lengths
are not kept to a minimum. Rainbow wire was used
for connecting the l.e.d. columns to their appropriate
driver transistors and Veropins (or p.c.b. pins) for
connecting the rainbow wire to the Veroboard. The use
of pins reduces the possibility of the track lifting
underneath the board where wires are to be connected
to it. .

TEST POINTS

To aid in the testing of the unit and possible fault
finding, it is a good idea to put test points around the
circuit. Small loops of wire were found to be ideal for
this purpose (22 s.w.g., say). Test points were inserted
in the following positions on the prototype: the output
of both of the rectifier/time constant sections, the
inverting input to IC8 (Pin 2), the output of IC7
(Pin 6) to monitor the logarithmic staircase, the 555
output (Pin 3), the 7474 clock input (Pin 11) and Q and
Q (Pins 9 and 8).

814

(c) Display board

POWER SUPPLY

T1 IC 13. MOUNTED, WITH

. INSULATING KIT, ON
AN ALUMINIUM HEATSINK
1-6 THICK x22x300

October 1976
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POWER SUPPLIES
The power supplies required by the PPM are —5V,
+10 to 15V, and a negative rail of —15 to 20V. The
—5V rail should be of high stability since it acts as a
_voltage reference for the staircase generator. This is
obtained very simply by using a 309 5V precision i.c.
voltage regulator. Details of the power supply are
given in Fig. 8. If possible a lower value of negative
rail should be used as this would decrease the dissipa-
tion in R55. The arrangement shown was chosen for

its simplicity however.

CALIBRATION

Calibration of the PPM basically depends on the
values of the scale resistors R39-54. This can be done
with reference to Table 1 and the use of a digital multi-
meter (or some other accurate means of ohms measure-
ment).

The only other adjustment to be made is that of the
10k Q helical pot. VR1. The effect of adjusting this is
to alter the amplitude of the logarithmic staircase
which in turn sets the sensitivity of the unit. Perhaps
not as one would first expect, reducing the amplitude
of the staircase increases the sensitivity and increasing
the amplitude reduces it. This is best explained by con-
sidering what happens if one maintains a constant
input level to the PPM whilst the staircase amplitude

816

Ci6 ;'T 1000F

Q- 20V

%= NOT FITTED ON
UNIT SHOWN

Fig. 8. Power supply arrangement for the unit.
N.B. 1C13 case is not earthed.

is varied. As it is increased, the comparator will switch
at earlier and earlier times in the scan resulting in fewer
le.d.s (and thus an indication of less level) being
activated.

If the popular voltage reference of 0-775V r.m.s.
(ImW into 600Q) is used the PPM can easily be
adjusted to this by arranging that the 0dB l.e.d. is just
on, with a 0dB tone present at the input.

Individual adjustment of each level can be carried
out at this stage by setting the input tone source to the
selected known accurate signal levels and adjusting the
presets (if these are used) of the scale resistors until the
respective l.e.d. indicating that particular level just
lights. This is only recommended as a fine adjustment
however; they should be set to approximately the
correct value obtained by calculation (as outlined under
“Resistor Series’’).

L.E.D. COLOURS

In order to obtain an enhanced indication of overload
rather than simply that an lLe.d. above a certain level
has lit, one can exploit the fact that there are both red
and green l.e.d.s available. Green l.e.d.s can be chosen
for levels up to, say, + 8dB and red (to indicate overload)
for levels above this. The level chosen for the red-green
transition is of course up to the individual constructor.

LA LY TSN

311
*
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NEWS BRIEFS

Marine Electronics Symposium

SOME 110 delegates attended a symposium on Marine
Electronics, organised by the Society of Electronic and
Radio Technicians, at Southampton University in July.
Eighteen papers were presented, covering a wide range of
topics of concern to all involved in electronics at sea,
whether in yachts and small craft, the fishing industry or
coastal and deep-sea vessels.

Of outstanding interest were contributions on satellite

- navigation and communications, computer-backed naviga-
tion systems, speech processing for h.f communications,
and applications of surface acoustic wave devices.

Reprints of all the papers are available, priced £7 in-
cluding postage and packing, from SERT, Faraday House,
8.10 Charing Cross Road, London WC2H OHP.

Tape Cassettes

ALTHQUGH well known in the professional recording
industry, to whom they supply more than 15 million
cassettes each year, HCL are unheard of in the domestic
field. They plan to change this with a range of professional
quality, unrecorded High Energy tape cassettes called
HCL Super. With recommended prices ranging from 98p
for a C60, to £1-73 for a C120, these tapes are at present
available only in London and the South East, but should
be on sale in the rest of the U.K. at the end of 1976.

Name Change for Novus

As from June 1976 National Semiconductor’s Novus
division changed its name to “National Semicon-
ductor Corporation, Consumer Products Division”. The
name National Semiconductor was little known to con-
sumers when the company produced its first calculator in
1973—hence the choice of the more easily remembered
name “Ngvus”. Since then National Semiconductor,
through its Consumer Products Division, has become one
of the world’s biggest producers of calculators, and
digital watches and clocks.

New high-end calculators, such as the 4640 Scientific,
will be introduced carrying the National Semiconductor
name and symbol, although the Novus brand name will
be retained in some product areas.

National’s headquarters are in Sunnyvale, California,
but their products are made in locations as diverse as
Salt Lake City and Penang, Malaysia. The Consumer
Products Division has sales offices in major countries
throughout the world. U.K. operations are based at
Bedford. :

Two distinct ranges of digital watches are being
launched onto the U.K. market during 1976. Traditionally
cased models will be available at prices from £19:95 to
£32:95. A cheaper ‘“plastic” model, using the normal
module but house in a glass fibre case with leather-type
grain finish, will be marketed.at £17-50.

WANT TO BRUSH UP ON YOUR
LOGIC?

A new theory and practice series entitled
Doing It DieiralLy starts in the October issue of
Everyday Electronics—on sale Friday, September |7.
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NEXTMONTH
107 TUNER

This stereo tuner has been designed to complement
the Orion Amplifier providing the same low profile
styling and high standard of performance at low cost.
Construction is easy and no instruments are required
for alignment.

. 2 8.8.8.0.0,2.8a80808 *****&

SPECIAL OFFER..- X

EXCLUSIVE TO PE READERS
The Latest SOLDERING IRON

FROM COLA *
YNNI NN NF

*

> 2.8.0.0.0.8 4

ALSO INSIDE...
DISCOSTROBE

A four-channel light show controller giving a choice
of sequential, random or full strobe modes of opera-
tion.

HAZARD FLASHER

This simple design, based on a 555 timer i.c., is
suitable for fitting to any car to flash all direction
indicators simultaneously in an emergency.

PRACTICAL
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ON SALE OCTOBER 8, 1976
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His concluding article covers the construction of the

Display Matrix and case, the interconnection of
the individual circuit boards, and calibration and use of
the completed instrument.

DISPLAY MATRIX

A good deal of thought was invested in the design
of the Digiscope Display Matrix to make for simple
assembly, accurate alignment and above all, low cost.
The purchase of 80 l.e.d. devices is obviously somethmg
of an investment, and efforts were made to find the
cheapest suitable l.e.d. which could meet the perfor-
mance and size criteria dictated by the circuitry and
layout. The final choice was the Litronix Red-Lit
50-01 which is a GaAsP device with a diffused lens
emitting red light and utilising an extremely compact
“pill”’ package.

The light rise and fall times from the RL50 are typi-
cally 1 nanosecond which is quite fast endugh for our
purposes, and the maximum forward current rating of
40 mA ensures that there is no danger of overdriving,
even with very slow timebase speeds. The data sheet
on this device claims ‘“high reliability”” but a small
number of the 80 l.e.d.s in the prototype Matrix were
either dead-on-arrival or failed in the first few hours of
use.

Once these duds were weeded out, however, the rest
iived up to the data sheet claim, but the experience did
show the advisability of testing the RLS50s before

. S1mm )

NEW HOLES: 1mm DIAMETER

PE ,

By R.W.Coles and B.Cullen
PART 4

incorporating them in the Matrix. Fortunately the
l.e.d.s are easy to check with the aid of a 6 volt battery
and a 150 ohm resistor, and this precaution is highly
recommended since while it is possible to replace
defunct devices in the Matrix, the exercise is rather
tedious.

MATRIX CONSTRUCTION

. The physical construction of the Matrix is based on
the use of 0-15in Veroboards arranged in an X-Y
configuration. The X lines Veroboard forms the main
support and provides the eight horizontal row drive lines
to which the l.e.d. anodes are connected. The Y lines
Veroboard is mounted behind the X lines board and is
arranged with ten vertical copper strips for the l.e.d.
cathode column lines.

Getting the le.d. cathodes through the X lines
without actually touching them is, of course, the main
problem, but this was solved by drilling rows of new
holes between the copper strips forming the X lines.
The diagonal spacing between the original X line holes
and the new Y line holes is about 0-17in, which is just
enough to accommodate the RLS50 with bent leads
while keeping a tight 0-15in matrix-element spacing.
The Y lines Veroboard could be formed as a single
piece but in the prototype it was split into five separate
strips each of two tracks for the simple reason that this
makes it much easier to replace any defective l.e.d.s
should this ever be necessary.

Details of the Matrix assembly are shown in Fig. 4.1
and the photograph, where it can be seen that once the
Veroboards have been prepared and the diodes tested,
assembly is quite straightforward.

6mm

T

Z

THE ANODE
IS INSERTED
INTO THE ORIGINAL
VERQ HOLES

THE CATHODE
IS INSERTED INTO
THE NEW HOLES

2 COLUMN [CATHODE)
DRIVES [y LiNES)

Fig. 4.1. Board assembly details for Display Matrix. The adjacent photograph shows final assembly
of the Y line Veroboard strips, the ﬁfth strip not yet being soldered
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Fig. 4.2. Case assembly details

CASE CONSTRUCTION

The case is intended to be a snug fit on the main elec-
tronic assembly and to achieve this, Formica cladding
material was chosen for its thinness and rigidity. The
case components were joined with Araldite epoxy
resin which formed a strong bond but suffered from the
usual slow setting problem which it may be possible to
avoid by using the new cyano-acrylate adhesives,
which are now freely available.

The case is formed in two sections (Fig. 4.2), the
base, on which is mounted the two circuit boards and
the l.e.d. Matrix, and the cover, which comprises the
top, sides, front panel and viewing window. The circuit
boards are attached to the Formica base by means of
4BA bolts which do not actually penetrate the cladding
but have their heads cemented to the base with epoxy.
At the rear of the base an aluminium bracket is mounted
to provide a rear anchor point for the cover, and also
to provide some lateral protection for the l.e.d. Matrix.
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This bracket is cemented to the base with contact
adhesive. .

The cover is box-like in shape and some care is
needed in the assembly of the six separate components
to minimise distortion. A wood-block former makes a
useful assembly jig for this part of the construction
and with the aid of stout elastic bands the job is soon
accomplished. -

INTERCONNECTIONS S

When the two circuit boards and the Display Matrix
have been built, the electrical interconnections between
these sub-assemblies can be made (Fig. 4.3). The .
inter-deck wiring should be done with fine p.v.c. insu-
lated stranded wire which can be loomed if desired.
It makes good sense to take all the wiring over one
long edge of the upper deck because this allows the
completed assembly to be opened like a book, with the
wiring forming the hinge, when access to the underside
of the top deck or the upper surface of the lower deck
is required. When the decks have been interconnected
the Display Matrix can be wired in using fine single core
wire for extra stiffness. The stiffness of the solid wire is
very useful because it makes any rigid mounting for the
Display Matrix unnecessary.

It is important that fine.wire should be used since a
total of 18 connections have to be made to'the display
and thick wire would make display positioning very
unwieldy. The power for Digiscope comes from ex-
ternal supplies, and this is connected via a four-core
cable terminated in a seven-pin piIN plug. Connections at
the Digiscope end are made to the terminal pins on the
front left-hand side of the lower deck. The four-core
cable runs alongside the lower deck, on the base, and
runs out through the cut-out in the viewing screen.
The cable can be anchored to the base with contact
adhesive.

The front panel carries the input/output sockets for
external connections and these can be connected up
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Fig. 4.3. Showing electrical connections between sub-assemblies

at this stage. The BNC socket is for the main Y Ampli-
fier input, and a standard (large) BNC connection is
used in this position because it fits in with current
oscilloscope practice and allows the connection of
standard probes and accessories when the probe-tip
is removed. The three 0-Smm sockets can be used for a
variety of purposes although a good combination is:
SK1—Signal ground; SK2—+5 volt output (can be
used as a Y .amp calibration signal, or to power
external low drain circuitry); SK3—External trigger
input (a direct coupled logic type input which accepts
TTL edges).

Screened cable is not required for the connection of
any of these inputs to the circuit boards, although
wiring should berkept as short as possible, and carried
out with durable, stranded wire.

POWER SUPPLIES

As previously mentioned, Digiscope requires three
separate d.c. supplies, plus 5 volt at 350 mA., plus
12 volt at 60 mA. and minus 12 volt at 60 mA. Each of-
these should be well regulated and free of mains ripple,
but providing these conditions are met the exact nature
of the supply source is not important and many con-
structors may wish to utilise existing supplies or even
batteries. The Digiscopé prototype had its own special
mains Power Supply Unit, and this is described here
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for those who wish to make a dedicated unit especially
for their own Digiscope. THe circuit for this supply is
shown in Fig. 4.4 and as you can see it is quite a simple
arrangement with no frills.

The 5 volts are stabilised by one of the TO3 case
integrated circuit regulators now freely available, and
this choice guarantees a good performance even at high
currents with the minimum of ancillary components.
An added advantage of these regulators is that they are
short-circuit proof and cannot be destroyed by over-
loading.

The lower current 12 volt supplies are derived from
the same transformer as the + 5 volt supply although
instead of a full wave bridge rectifier, two simple half
wave rectifier circuits are employed. Regulation for the
12 volt supplies is provided by Zener diode shunt regu-
lators which have an adequate performance at these
low currents, and are of course, like all shunt regulators,

COMPONENTS . . .

POWER SUPPLY UNIT

Resistors
- R1-R2 82Q 1W (2 off)

Capacitors
C1 2,200uF 20V
C2-C3 1,000uF 25V (2 off)
C4 22uF 12V (tantalum bead)

Semiconductors
D1-D4 2A or 4A 50V Bridge Rectifier
D5-D6 IN4001
D7-D8 12V 1W Zener (2 off)
IC1 LO0O5TI 5V 1A regulator (A, Marshall)

Transformer
T1 TRC type (West Hyde Developments)

Miscellaneous
LP1—mains neon, FS1-1A with holder, 0-1 in.
matrix Veroboard, West Hyde 'SAMOS' style 55.
SK4 7-pin DIN socket
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F!g. 4.4. _Mams Power Supply Unit. A single Veroboard carries the majority of components wiKtL!l the
diode bridge and regulator case attached with adhesive (see photograph)

ir_]her_ently ' short-circuit proof, provided the short
circuit does not last long enough to overheat the series
dropper resistors.

POWER SUPPLY CONSTRUCTION

A West-Hyde Developments sAMOs case was chosen
to house the mains supply because it is a cheap but
sturdy and attractive housing of compact dimensions.
The saMos case comes complete with plastic guides for
mounting circuit boards, and it was found convenient
to mount the smoothing capacitors and other compo-
nents of the 12 volt supplies on a piece of 0-1in matrix
Veroboard resting in these guides at the rear of the
case. The transformer fits snugly in the front of the
case, alongside the output socket, on-off switch and
mains neon, while the mains lead and the mains fuse
holder project through the rear.

The current drawn from the 5 volt supply does not
justify extensive heat sink arrangements' for the 5 volt
regulator and the diode bridge, so these components
weré attached to the bottom of the case with contact
adhesive. )

SETTING UP DIGISCOPE

If the wiring up and interconnections have been
correctly carried out, there should be little difficulty
in getting the display and other circuitry operating to
specification. The only essential test equipment re-
quired is a calibrated variable frequency generator of
some kind, preferably with a square wave output,
although other items of test gear might prove useful if
available. Set the controls as follows:

Y GAIN to 1 volt per division
Y SHIFT to half travel
AC/DC/GND to GND
TRIGGER to AUTO

TRIG. SLOPE to POSITIVE |
. TIMEBASE to 1ms per division
. TRIG LEVEL to half travel

(The first check is to get a trace on the screen, and
this will require a functioning timebase oscillator, so
if you did not calibrate the timebase after building the
top deck it will now be necessary to connect a 10 kilohm
potentiometer in place of the 1lms per division
select-on-test (s.0.t.) resistor.)

NouvRw -
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Connect up the Power Supply and switch on. What
we want to see now is a straight line trace somewhere on
the display, but it is more than likely that the trace
will be off screen and will-have to be brought to centre
screen with VRI1. If the trace is not visible-or some
l.e.d.s are on continuously, switch off and check the
Timebase and l.e.d. Driver circuit wiring.

With a centre screen trace visible, it is now necessary
to try to display waveforms from the signal generator,
so the AC/DC/GND switch should be set to AC, and
the output of the generator should be connected to the
Y Amplifier input socket, with the output signal set to
give an 8V peak-to-peak 100Hz square wave. This
signal should just fill the screen from top to bottom
and side to side, but adjustment will probably be
necessary to the Y gain pot VR2, and to the timebase
pot connected in place of the s.o.t. resistor in the
Timebase Oscillator. If this procedure is successful
then the other three timebase ranges can be calibrated
by substituting the pot for each of the s.o.t. resistors
in turn and by setting the signal generator to 1MHz,
10kHz and 1Hz as appropriate. The value of the
potentiometer when it has been adjusted for a full
screen signal should be measured with a multimeter
set to the ohms range, and an appropriate fixed resistor
substituted.
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Since the timebase division ratios are rigidly fixed,
there is no need for calibration of these, and it may be
helpful to calibrate the Timebase Oscillator at some
other division ratio than the X1 range mentioned,
depending on the characteristics- of the 'square wave
generator used.

When you are happy with the timebase calibration
the Y Attenuator can be checked by ensuring that
square waves of 80 millivolt, 800 millivolt, 8 volt and
80 volt just fill the screen with the appropriate attenu-
ator setting selected. The X1 to X8 Y gain settings
can also be checked, but don’t try to check the 10V x 8
range with a 640 volt signal because although this is the
f.s.d. of this range, it is wise to restrict the input voltages
to Digiscope to 200 volts or less to avoid the possi-
bility of flash-overs between tracks!

With these essential preliminaries over, it is now
possible to check all the other control settings and per-
mutations using the signal generator set to different
frequencies, levels, and waveshapes, and perhaps
using a variable d.c. supply to examine the d.c. per-
formance. This exercise is important in that it allows
one to gain familiarity with the effect of various control
settings on the displayed waveform, a task which is
difficult to co-ordinate at first, particularly if one is not
already familiar with the operation of a conventional
scope.

USING DIGISCOPE

Obviously, the definition provided by the 80 point
Digiscope Matrix is not as good as that of a cathode ray
tube, and this necessitates a slightly different approach
when using it to examine a.c. waveforms. It is important
to use the ample Timebase and Y Amplifier control
settings to get the signal waveform to fill the display, so
that all the available definition is utilised. This means,
for example, that when looking at a sinusoid, the aim
should be to display a single cycle, or at most two
cycles, on the screen. Fortunately, the very good
trigger performance enables one to select control
settings to optimise the display without the need to
adjust the trigger after each change.

Digiscope is a prototype design which could form the
basis for a new family of lLe.d. display scopes with
larger matrices and perhaps improved performance.
As the price of semiconductor technology falls there
seems to be no real reason why larger displays and, of
course, fully integrated drive logic could not be pro-
duced, perhaps as an Ls.i. chip set incorporating such
“goodies” as dual trace and storage modes, all of
which are quite feasible. > ¢
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NEWS BRIEF

Amateur Convention

HE 1976 Welsh Amateur Radio Convention will be held
on Sunday September 26, at the Oakdale Com-
munity College, Blackwood in Gwent, South Wales.
This year’s programme will enable visitors to attend
both the technical lectures and film/slide shows. Further
details can be obtained from Mr. R. B. Davies, GW3KYA,
Blackwood & District Amateur Radio Society, 16, Van-
couver Drive, Penmain, Blackwood, Gwent, NP2 0UQ.
(SAE required).

Courses

THE Bridgnorth College of Further Education will be
running a RAE course for the 1976/77 session.
Comm: Monday September 20, time: 7.30 p.m. at the
Bridgnorth College of Further Education, Stour-
bridge Road, Bridgnorth, Shropshire.

The Gosforth Adult Association Classes are starting a
new RAE course for the 1976/77 session.

Enrol: Monday September 6, time: 7.00 p.m. at the
Gosforth Secondary School. Gosforth, Newcastle
upon Tyne.

Two courses, each of nine lectures, are being run by
the South London College, Knights Hill, SE27, on 7eletext
Svstems and Integrated Circuits.

Comm: Thursday October 14, time:
Title: Integrated Circuits, Fee: £3.00
Comm: Tuesday October 12, time: 6.30 p.m.

Title: Teletext Systems (Ceefax, Oracle Viewdata),
Fee: £4.80.

6.30 .p.m.

POINTS ARISING

;le;?lo CONTROL SYSTEM RECEIVERS (July
(3

Some readers have experienced difficulty with the
receiver's local oscillator failing to oscillate. The
author has informed us that the problem can be
cured by increasing the values of L3 and L4 to 30uH
and 1mH respectively. The 1mH r.f. choke can be
obtained from most suppliers, whilst the 30uH is
constructed by winding 20 turns of 30 s.w.g.
enamelled copper wire on an i.f. core (4mm in
diameter, 10mm long) and using glue to secure the
ends of the winding only.

Also please note that the value of C7'should be as
shown in the components list—47pF—and not 22pF
as shown in Fig. 7.

LIGHT-UP ALARM (September 1976)
The National LM747 cannot be used for IC1 in this
design, since pins 9 and 13 are internally strapped.

SOUND TO LIGHT SYSTEM
(/ngenuity Unfimited, July 1976)

In the circuit diagram Fig. 1, the Live terminal
should only be connected to the lamp (LP) and not
as shown.

It is most important that the positive 9V line and
the Live terminal are not connected together.
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A selection of readers
suggestedcircuits. ft
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

1DEA?

Please Note
Articles  submitted for
publication should con-
form to the usual practices
of this journal, e.g. with
regard to abbreviations
and  circuit symbols.
Diagrams should be on
separate sheets, not in-
serted in the text.

CMOS MAGNETIC CARTRIDGE PRE-AMPLIFIER

THE circuit shown in Fig. ] is a
simple pre-amplifier for a mag-
netic gramophone pick-up based on
the now readily-available ' 74C04
cMO0S hex inverter.

Each inverter is operated as a
linear amplifier by the application
of d.c. negative feedback and has
an open loop voltage gain ~of
approximately 50. The first stage
of the circuit is arranged to have
a voltage gain of about ten to bring
the signal from the pick-up to a

workable level. The output of this"

is coupled by a IuF capacitor to
the second stage which provides
RIAA equalisation by means of an
RC filter connected in the feedback
loop and this reduces the stage gain
from 10 at 50Hz to 0'1 at 20kHz.
The equalised output of this stage
which is about 50mV in amplitude
is fed through a coupling capacitor
to the tone control stage. The
amplification for the tone controls

\
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is provided by three cascaded'in-
verters to give a high open-loop
gain, but otherwise it is of the con-
ventional Baxandall type. The gain
of the tone control stage is close
to unity with the bass and treble
controls set for flat response. The
output of the tone control circuit is
then passed to a single inverter out-
put amplifier with a voltage gain
of about nine,

The output is provided through
a 47k} volume control. With an
input of 5mV at 1kHz the maxi-
mum “output is about 500mV into
a 10kQ) load which is suitable for
most commercial power amplifiers.

The power supply for the circuit
is not critical provided that it can
supply 25mA at a voltage between
five and 15 wvolts. However, it
should be well decoupled to prevent
noise being introduced into the
amplifier stages.

R. Heaton, Christchurch.

10nF

27k | 470K0Y

TREBLE

SIMPLE SIREN
IF NO
OSCILLATION
TR1 REVERSE
AC128 CONNECTIONS
+ O o
- R1
18k

HE circuit (Fig. 1) uses one
1 transistor and a transistor port-
able radio output transformer to
develop feedback from collector to
base. When S2 is pressed C1 charges
up at a rate determined by R2. The
siren oscillates at a steadily increasing
frequency determined by C2 and R3.
When S2 is released the oscillations
continue decreasing at a rate deter-
mined by C2 and R1. An ON/OFF
switch prevents battery leakage
through the transistor (9V).

The larger the speaker the better
the effect. If you plan to use an
amplifier omit the speaker and
ground that transformer lead. Couple
the output from the collector via a
capacitor of 0-1-10xF depending on
the input impedance. Use 0-1pF for
100kQ or higher, increase for lower
impedances. If there is no oscillation,
reverse the transformer secondary
connections.

K. Bennett,
Middlesbrough.

470kQ)
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TELEPHONE BELL SIMULATOR

IT is occasionally desirable to ring a
4 bell in the same pattern as a Post
Office telephone bell. The usual
pattern of ringing is two “‘rings’,
followed by three “‘spaces’. Regard-
ing each ring as an ‘“on” followed
by an ‘“off”’, and each space as an
“off”” followed by another “‘off”’, this
adds up to a count of ten.

This count is provided by a
SN7493 wired as a decade counter
(a SN7490 could have been used).
It can be seen that the numbers 5 and
7 (binary 0101 and O0111) in the
counter output, being the only ones
with 1s in both digits A and C, will
satisfy the conditions for the ‘“‘ons”.
These 1s are detected by one NAND
gate of the SN7400 and the output is
inverted by a second, the other two

gates being connected as an astable

NOTE: Resistors R1 and R2 should be connected to the opposite
side of C1 and C2 to that shown in Fig. 1. In other words, R1
should be between IC1 pins 1/2 and OV, R2 between 1C1 pins 4/5

and OV.

multivibrator supplying the count
input to the SN7493. The optimum
values of R1, R2, C1 and C2 are
best found by experiment. The
BC107 drives the relay operating the
bell circuit, the relay used being a

small 1800 reed type. To simulate
the pattern of two “‘rings” followed
by two ‘‘spaces” found in some areas
connect X to Z instead of to Y.
K. D. Hooper, B.Sc.
Gillingham, Dorset.
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15-240 WATTS!

The HYS Is & mono hybrid amplifier ideally suited for all applications. All common
input functions {mag Cartridge, tuner, etc.) are catered for internally, the desired
function is achieved either by a muiti-way switch or direct connection to the
Pream ||fier appropiate pins. The internal volume and tone circuits merely require, connecting
p to external potentiometers (not included). The HY5 is compatible with all I.L.P.
power amplifiers and power supplies. To ease construction and mounting a P.C.
connector is supplied with each pre-amplifier.
FEATURES: complete pre-amplifier in single pack; multi-function equalisation; low noise: low
distortion: high overfoad; two simply combined tor stereo.
APPLICATIONS: hi-fi: mixers; disco: guitar and organ; public address.
SPECIFICATION: Inputs-magnetic pick-up 3mV: ceramic pick-up 30mV; tuner 100mV; microphone
10mV; auxiliary 3-100mV: input impedance 47kl at TkHz. Qutputs—tape 100mV: main Qutput 500mV
R.M.S. Active Tone Controis—trebie +12dB at 10kHz: bass *12dB at 100Hz. Oistortion—0-1%
at 1kHz: signal/noise ratio 68dB. Overload—38dB on magnetic pick-up. Supply Voltage— = 16-50V.
Price £4-75 + 59p VAT. P. & P. free 0
HY5 mounting board B.1. 48p + 6p VAT. P. & P. free

The HY30 is an exciting New kit from I.L.P. It features a virtually indéstructible
1.C. with ghort circuit and thermal protection. The kit consists of: I.C., heatsink,
P.C. board, 4 resistors, 6 capacitors, mounting kit, together with easy to follow AVAI LABLE
15W intO 8_() construction and operating instructions. This amplifier is ideally suited to the

beginner in audio who wishes to use the most up to date technology available.

FEATURES: complete kit: iow distortion; short, open and thermal protoctlon easy to build. J U N E 1 976
APPLICATIONS: audio eq : guitar p ier: audio i

SPECIFICATION: Output Powar—15W R.M.S. into Bﬂ Olstonlon—o 1% at 15w, lnpul Sonmlvlty—

500mV. Frequency Response—10Hz—16kHz —3dB.
Price £4:75 + 59p VAT. P. & P. free

The HY50 leads I.L.P.'s total integration approach to power amplifier design. "
The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
25W into SQ that it must be one of the most reliable and robust High Fidelity modules in the World.
FEATURES: low distortion; integral ink; only five '8; 7 amp output transisiors; no

external components.

APPLICATIONS: medium power hi-fl systams: low power disco: guitar amplifier.

SPECIFICATION: Input Sensitivity—500mV. Output Power—25W R.M.S, into 8(1. Load Impedance—
4-160, Oistortion—0-04% at 25W at 1kHz, Signal/Noise Ratio—75dB. Frequency Response—10Hz-
45kHz —3dB. Supply Voltage— + 25V. Size—105 x 50 x 25mm.

Price £6-20 + 77p VAT. P. & P. free

The HY120 is the baby of I.L.P.'s new high power range, designed to meet the most

exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular design.

60W R 8.() FEATURES: very low distortion: integral heatsink; load line pr : thermal pr

| ntO connactions; no external components.

APPLICATIONS: hi-fi; high quality disco: public address: monitor amplifier; guitar and organ.
SPECIFICATION: Input Sensitivity—500mV. Output Power—80W R.M.S. into 8. Load Impedance—
4-1601. Oistortion—0-04% at 60W at 1kHz. Signal/Noise Ratio—90dB. Frequency Response—10Hz-
45kHz —3dB. Supply Voitage— =+ 35V Size—114 x 50 x 85mm.

Price £14-40 + £1:16 VAT. P. & P. free

. The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.
1 20 . FEATURES: thermal shutdown; very low distortion; load line protection, integral heatsink: no external
W |nt° SQ ‘cdmponents.
APPLICATIONS: hi-fi; disco: monitor; powet'slave; industrial; public address.
SPECIFICATION: Input Sensitivity—500mV. Output Power—120W R.M.S. into 8. Load Impedance—
4-161). Oistortion—0-05% at 100W at 1kHz. Signal/Noise Ratio—96dB. Frequency Response— 10Hz-
45kHz -3dB. Supply Voitage— = 45V. Size—114 x 100 x 85mm

Price £21-20 + £1-70 VAT, P. & P. free

The HY400 Is I.L.P.'s ""Big Daddy " of the range producing 240W into 41! It has been
H Y400 designed for high power disco or public address applications. If the amplifier is to

be used at continuous high power levels a cooling fan is recommended. The amplifier
240W intO 4Q includes all the gualities of the rest of the family to lead the market as a true high

power hi-fidelity power module.

“ FEATURES: thermal shutdown: very low distortion: load line protection: no external components.
APPLICATIONS: public address: disco: power slave; industrial.
SPECIFICATION: Qutput Power—240W R.M.S. into 4(). Load Impedance—4~16(1. Oistortion—0-1%

at 240W at 1kHz. Signal/Noise Ratio—84dB. Frequency Response—10Hz~-45kHz —3dB. Supply Voltage
— + 45V, Input Sensitivity—500mV. Slze—114 x 100 x 85mm. |

Price £29-25 + £2-34 VAT. P. & P. free

POWER SUPPLIES: PSU36—suitable for two HY30s £4-75 + 58p VAT. P. & P. free. PSU5S0—suitable for two HYS0s £6-20 +
77p VAT. P. & P, free. PSUT0—suitable for two HY120s £12-50 + £1-00 VAT. P. & P. free. PSU0—sultable for one HY200
£11-50 + 92p VAT. P. & P.'frbe. PSU180—suitable for two HY200s or one HY400 £21 + £1-68 VAT P. & P. free.

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS
Please SUPPIY .. ..ot e

I'L'P' EIeCtron'cs Ltd- Total Purchaseprice’........................... O ..... D ...........
| Enclose: Cheque O Postal Orders [J Money Order
CrOSSIand House, Please debit my Access account [0 Barclaycard account [

NaCKington, Canterbury ACCOUNE MUMBEE « - e et e e e e e e

Kent CT4 7AD Name and AdAress .. .. .. coii it
Tel (0227) 63218 ittt

five

Registered office No. 1032630 Signature........... ... ..o il

Practical Electronics October 1976 )

825




|N additiod to showing the state
(positive or negative) at a point in
a digital circuit, this device will also
show the presence of brief pulses
which would not otherwise be seen.
Two l.e.d.s are used as indicators.

The circuit is as shown in Fig. 1
The gates are DTL 946. A TTL 7400
package could be used, with the addi-
tion of a resistor of 470Q or 1kQ in
series with each of the l.e.d.s.

Gates 1 and 2 form an input
amplifier and inverter. Gates 3 and 4
are connected to operate as a mono-
stable which latches on to any
negative pulse at the input to gate 3,
causing le.d. D3 to light up for
about a second. A two-way switch is
included, so that the device can latch
on to positive or negative pulses.

G. G. R. Rutter
Woking, Surrey

DIGITAL GIRGUIT TESTER

PIN 1L +V
PIN 7. GND
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THE first two stages of a digital
frequency meter capable of oper-
ating at frequencies up to at least
50MHz are shown in Fig, 1. This
employs a 74196 (8290) for the first
divider stage, IC6. At these fre-
quencies It is necessary to use a
Schottky barrier gate (G2) for the
mixing of the input from an amplifier, BERE
and the timebase control from a
crystal oscillator and divider chain.
This is often a deterrent to would-be
constructors, not because of the
increased cost of the gates, but
because of the lack of availability.

To overcome this necessity for
Schottky devices. the broadside load-
ing facility of the 74196 is utilized as
in Fig. 2. The input signal is fed
directly to the clock 1 input (pin 8),
and the timebase is fed directly to the ]
load control (pin 1). When the time-
base is at logical 1t the counter is |
enabled, but placing a logical 0 onto
this control inhibits the count, and
loads the counter with data at the
inputs. Thus if the inputs are
unused, this action eflectively resets l
the display. )

This unwanted action is overcome
by connecting the outputs of the
counter back to their corresponding
inputs. Now these inputs are
inhibited whilst counting, but at the

L
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The timebase is also fed to the [y
1. l——v— T MEBASE
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end of the counting period, the clock
is disabled, and the outputs at that
instant are fed back to the inputs and
reloaded into the device. The count
is thus self sustaining until the
device is reset by application of a
zero logic level pulse at the clear
line (pin 13). The necessity for the
Schottky devices is eliminated, and
control logic for the whole display is
simple.

trigger input of a monostable, such S

that a high to low transition will
cause it to trigger. The Q output of
this monostable controls the latch
clocks, and also_ triggers another
monostable, the Q output of which
gives the reset pulse. The sum of
their pulse durations must be less
than the timebase off period.
D. Welbourn (G8KRH),
Brighouse, Yorks.
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Bring 'scope’to your interest.

"There’s only one way
fo master electronics...
fo see what is going
on and learn by doing:

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

You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

. All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

I
T+

'| Build anoscilloscope. ©)Read,draw and 3Curry out over40

As the first stage of your training, you i
actuai e s stage of your raining understand circuit experiments on basic
oscilloscope! This is no toy, but a test H
instrumeni that you will need not only dlagrams- X c"cu"s'
for the course’s practical experiments, but In a short time you will be able to We show you how to conduct
also later if you decide to develop your read and draw circuit diagrams, under- experiments on a wide variety of different
knowledge and enter the profession. It stand the very fundamentals of television, . circuits and turn the information gained
remains your property and represents a radio, computors and countless other into a working knowledge of testing,
very large saving over buying a similar electronic devices and their servicing servicing and maintaining all ty pes of
piece of essential equipment. procedures. electronic equipment, radio, t.v. etc.

. L 1 N B N N _§ _J N N B |
All students enrolling in our ITo find out mare about how to learn electronics in a new, exciting and absorbing
courses receive a free circuit g Wav.just clip the coupon for afree colour brochure and full details'of enrolment.
board originating froma Write to:- British National Radio & Electronics School,
computer and containing P.0O. Box 156, Jersey, Channel Islands.
many different components ' I
that can be used in experi- NAME I

ments and provide an .
excellent example of current gADDRESS
electronic practice. I

PEB 10 6
L- L & 8 § § §F § § § J |
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Stop wasting time soldering
The NEW MW BREADBOARD accepts
Transistors, LED's, Diodes, Resistors, Capacitors
and all DIL packages with 6 to 40 pins

PLASTIC BOXES IN 5 SIZES
Easily drilled or punched, grey ABS
boxes incorporate slots for 1.5mm pcb’s
with lid fixing screws running into integral
brass bushes

EYE CATCHING INSTRUMENT CASE
Removable top and bottom covers are
available in Red, Orange or Grey
Black Steel chassis incorporates support
brackets for pcb’s, transformers etc.

Includes slot-in Component Support Bracket and has over
400 individual sockets, plus Vcc & Ground Bus Strips
Price £9.72 (includes VAT & P.P.}

100x50x25mm  51p  (19) 490  (10+} 4
112x623Tmm  59p  {1:9) 520 (104) POWERFUL 12 VOLTS MINI HAND DRILL Overall size 250 167 » Ceims
120x65x40mm  68p  (19) 62p  (104) Ideal for drilling REER g el TR, (oI
150x80x50mm  77p  (1-9) 74p (104} peb's, chassis and mixers, control units, radios
190x110x60mm £1.33 {1-9) £1.30 (10+} model-making Price £11.88 (includes VAT & P.P.}
Polystyrene version - —

Plain inside, no integral bushes [r‘ ==

112x61x31mm  36p  (1:9) 32p (104} .

Add 25p per £1 order value for Post & Packing

TYPE A NEON INDICATORS
Held in 8mm hole by plastic bezel
150mm wire leads

DH LAMPHOLDER
Accepts LES or Midget flange lamps
{Adaptor provided but not lamp)
Held in 13mm hole by nut
Red, Blue, Green, Amber, Clear, Opal, Orange
Price 25p each {See P.P. Note below)

Supplied with 2 collets that accept drills.
and tools with up to 2.4mm dia. shanks
Price £7.56 (includes VAT & P.P.}

L

———— i SEVEN SEGMENT DISPLAYS | FULL SPEC INDIVIDUAL LED's
/M(E.\ AG 'y Packs of 5 inc. clips and data
Full spec. 0.3" common anode 125" p——
>:m AL L.H. decimal, Red, Green, Yellow k. legs
£1.35 each inc. data = .16 Gt::
Red, Amber, Clear, Opal 19p each g =
Greeén ' ! 28p each Economy Quality, as above, Red only, 73p.c——"= 2 |'.2.;; (::

P.P. Note. Unless included in price add 25p post & packing
for orders totalting under £10 Prices include VAT and are
valid in UK only for 2 months from journal issue date.

Michael Williams Electronics
47 Vicarage Av., Cheadle Hulme, Cheshire SK8 6JP

TYPE MP NEON INDICATOR
150mm leads, held in 6.4mm hole by nut

M

\ Red, Amber, Clear, Opal 20p each
\ On all orders quote reference PE/10/76

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED .
FREE WELLER 25w (8P25) SOLDERING IRON  HIGH QUALITY SPEAKERS, 8}in x 8in elliptical
(worth £3-24 inc. VAT) with all orders over £20(  onliy 2in deep. inverse mlq'\ol 4 ohms, ratediup
Limited period only. 8Bend now. to 10W, € ZTor £3°78 (qty. Giscouqt
VARIABLE STABILISED POWER SUPPLY, )~ 1J £120% V.

mains input, ‘Dutput, stabilised and current
limiting at 500mA + 32V at 50mA. Besnd new by T3 transistor Insulator sets. 10 for 50p.

Red (any size} £0.75/pack
Green, Yellow, Orange {any size} £1.20/pk
ECONOMY QUALITY LED'S
Mixed bags, all sizes, all colours
50 @ £5, 100 @ £9
Quantity quotations on request.

,

Dept PE, 5STATIONROAD, LITTLEPORT,CAMBS., CB6 1QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED
ALUSOL ALUMINIUM sou::? (madebyNGH. TV PLUQS AND BOCKETS:

core). s alummium to jsell or capper type), 5 for S0p. ‘,

1 ryp.) 4 tor 80p. 4
C ra (back-to-back IDC'k.ll).

for 50p. Please ldd 124% VAT,

PLUGS AND SOCKETS

brass, u nickel or tinpi 16 s.w.gf with
-multicore flux, with instructions Approx. 1 et
pack._Large reel (approx. 12 me! Rs;)\

Brtishimudquivciuer. lsg?‘;ggw" "‘;‘ ?V‘"‘"‘. WMINIATURE ¥ PIN PLUGS AND SOCKETS  14in o chassis }  N-Type Plugs 50 ohm, 80p sach. 3 for £1-50.
f:g:l?oel"C:nn:(;\;rnn:.tl .up;‘,‘ﬁL‘a‘“’n 9% (fit into 3in FiGle; pins enciosed. with covers'tor  § for ° N-Type Sockets {4-hole chassis mounting), 50
AT 25uA) EDGEWISE METERS, ‘modern chasais mounting, or can be used for In-lins.  Muligrd Tubulu ceramic trimmers, 1-18pF, ohms {a small coax tead type), 30p each.

{250~ o ! erl \bonnoclorl) Bargaln pack of 3plugs + 3sockets \qu S0p. PL259 Piugs (PTFE), brand new, packed with
type by Sangamo Western, display sres i« 140 7 ooqrg 1.C/s. some coded, 14 DIL type, untested,  reducers, 85p or 5 for £3.

with 2mounting lugs. (Can be zer
hand ) £1:58 each. whils sfocka |
MAINS ISOLATTON TRANSFORMERS. Tappsd “wilh  rotating cam

50p,
oftorfight ~ pROGRAMMERS (magnetic devices). Contain

xed, 20 for
la for maine operatiary) =

S§0239 Sockets (PTFE), brand new (4-hole fixing
type}, 50p ench or 5 for £2-28,

25-way ISEP Piugs and Sockets, 40p set {1 plug
+ 19kt)

ait ¥
sco lights. disptaya, etc.

maing input, 240V st 3A + 12V at 500mA output- /. ideal Tor swiching
New, boxed, made by Gardnera, £12.
FLEXIBLE HEATER S8TRIP, 240V IC 150W,
approx. 1 metre long (insulated.with Hbregl 8)
with mains connector block. Many, many uses.
22 sach.
DUTY RELAYS, “24V d.€ 7~ operal
(wll! work ©n-18V]'3 heavy duty make contacts
{around 10A rating) + 4 change over contacts
+ 1 bréak contact. New, complete with
maqunting bracket {Idekl for switching HT on
Linears.) Many uses for this high quality
unit. £1-50 each
Good Quallty Pressure- Guages, 2}in dia.
flange mounting. 3 models & 0-60 Ib/sq.in,
0-100 Ib »q. in, 0-200 Ib/sq. in, state which £1-25

sach
2N3055 type T O.K.. but

‘af industrial mlcnlno programming. (Need

sldw motion motor to drive cams. not supplied) \
9 awitch version £1-50.

DUTY HEATSINK BLOCKS, undrilled,

ase a‘rarz,\lrrx 2in, with_£_fina, total_height

}in 50p

AUBBER MAGNETS #in square. with mounting
hole, 20 for

SPERRAY 7- .EGHENT P.G.D. DISPLAVS dlglt
height 0:3in red. with decimai péints,
200V {nominal 180V} operation. Thess nlgh-
volt industriai type and therefore brighter than
normal displays. ANl brand new, AT THE
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332
(two digits in ons mount) £1 each. TYPE 333
(three digits on one mount) £1-50. {Sorry, qn
ainglo diglt available.) Data Supplied.

5 for £1.

110V NEONS, SCREW-IN-TYPE, 4 for S0p. Slow
motion motors (suitabie for programmers,
displays, eic.) 230-240V a.c. input, rotation
between 1 and 2 revs per minute. £1-28 sach.

MINIATURE PLIERS High qulllty ‘Crescent’’
made in USA £4-35 + VAT

StDE CUTTERS, high quality Craucont

in USA. £4-45 + VAT (44p).

MIXED COMPONENT PACKS, containing resis-
tors, capacitors, swlitches, pots, etc. All new
(random sampie bag revealed approx. 700
““itams). £2 per pack, while stocks last.

TUNED COILS, 2 ssction coils, around 1MHz,
with & black smaM tuning knob. which moves
an Internal core to vary the Inductance, many
uaes, easily rewound, 3 for

d 2
_—tuners) marked 88-108 MHz and Channels .
clear numbers. rest blacked out. smart mod:

BSX20 {VHF Ouc/Mult). 3 for 8p.
BC108 {metal can), 4 for 50p.

PBC 108 (plastic BC108), 5Yor 80p.
BFYS1 Transistors, 4 for 80p. \
BCYT72 Transistors, 4 toi 3 /
PNP audio type TOS Tranaistors, 12 for @8p”
BF152 (UHF amp/mixaer), 3 for *».
BA121 Varicap Diodes, 4 for S0p.
1N§14 diodes, 10 for 2p.

-

Mobile Converters, 24V DC input 13-8V at
approx 3-4A DC output, fully stabilised. £3-50
each (ideal for running 12V car radio from 24V
iorry battery).

R/S Midget 3 pole 4 way, rotary switches.
89,

p each

We now stock Spiraiux Tools for the alectronic
enthu: Screwdrivers, Nut Spanners. BA and
Metric . pop rivet guns, etc. S.AE. for list.

ILF. Cans, {in square, suitable for rewind. &
tor 30p. + 12§% VAT
Miniature urphonu\wnh min. jack plug. 2 for
80p + 12§% VA

TWIN 1.F. CANS spprox—Tin x #in x 1in high,
around 3-5-5MHz. 2 separate transformers. in
1 can, internally scresned, 5 for 50p + 12§% VAT

Dubilier Elactrolytics, 50uF, 450V, 21or 50
Dubilier Etectrolytics, 100uF, 275V, 2

Plessey Electrolytics. 470uF, 63V, 3 for $8g-
TCC Electrolytics, 1000uF, 30V, 3 for 80p.
Plnny Electrolytics, 1000uF, 180V, #0p oic\n
(3 for £1).

Oubllier Electroiytica, 5000uF, 35V. 50p
Dubllier WF. 50V, 80p

SMALL MAINS SUPPRESSORS (small kos,
ideal tor radio. Hi-F1 mputn otc.) approx{ in x
1}in. 3 for 50p.

PE”PEX TUNER PANELS (for FM

sppoarance, size spprox. B}in X 1}in. 2 for 35p.

tead suppressors (10kohm) for mobile plug / A LARGE

ieads, 4 for 50p.

ITT Electroiytics. 8800uF. 25V, high gr:
terminals, with mounting clips, 50p uch
Pleasey Electroiytics, 10.000uF at 63V, 75p sach.
Plessey Cathodray lplclton o—o 4uF at12-5kV
NC. Screw terminals. £1-50 o

PLEABE ADD 12{% VAT TO ALL CAPACITORS

ATBARGAIN PRICES, 8.A.E. FOR LIGT

\iz

RANGE OF CAPACITORS AVAILA“

Piugs and sockets sold separatety at 25p each.
Bulgin Round Free Skis. 3 pin, for mains input
on test equipment, stc., 25p sach

WELLER SOLDERING IRONS

EXPERT. Built-In-spotlight Illuminates work
Pistot grip with fingertip trigger. High efficlency
copper soldering tip

EXPERT SOLDER GUN, £6-30 + VAT (S4p)
EXPERT SOLDER GQUN KIT (spare bits case.
etc.), £9-80 + VAT (78p)

SPARE BITS, PAIR. 30p + VAT (2p)
MARKSMAN SOLDERING IRONS

SP15D 15W £3 + VAT (24p)

SP25D 25W €3 + VAT (24p)

SP25DK 25W + bits, stc. kil £3-85 + VAT (31p)
SPA0D 40W £3-44 + VAT (28p)

BENCH STAND with spring for Marksman irons.

MTB tor 15W, 48p + VAT (4p).

MT4 for 26W, 38p + VAT (3p)

MT10 for 40W. 42p + VAT (3p)

TCP1 TEMPERATURE CONTROLLED IRON.
Temperature controlled iron & PSU, £20 + VAT

-80)
SPARE TIPS

Type CC single fiat, Type K double fiat fine tip.

very fine tip, £1 each + VAT (¥p).

\ALL SPAﬂES AVAILABLE

MULTICORE SOLOER
?u $ Savbit 18 a.w.g. in ailoy dispenser” 32p

VAT (3p] )

ize CTSAV18-SgvoIY T8 w.g.. Sﬁﬂ + VAT (4p).
Slza 12 SAVBIT 18s.w.g. on plastic reel £1-80
+ VAT (15p)

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). "SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00.
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TTL LOGIC PROBE

A HANDY logic probe can be made
from a minimum of components
such as you might find in a *spares’
box, see Fig. 1.

The first gate of the circuit ensures
that the logic level being tested is
only loaded by one extra gate. A high
level on the input of G1 gives a low
output, thus the A input of the 7447
stays high while the rest go low. The
Minitron therefore displays 1. Simi-
larly a low level on the input gives a

THIS simple but effective circuit is
designed for use with electric
guitars to give a variable, even boost
to the middle and upper frequencies
without the excessive “treble’” of
some similar devices.

The boost control VR1 adjusts the
frequency-selective negative feedback
in the emitter circuit of TR1. With
the control fully anticlockwise, the
response of the amplifier is level and
the gain is approximately 1-3. As
the control is advanced, frequencies
above about 250Hz are progressively
boosted. The gain levels off at about
3kHz where the maximum available
voltage gain is approximately 131,
or about 42dB.

Although a BC109C was used
because of its low noise properties,
almost any small-signal silicon npn
transistor could be used.

The prototype is housed in a small
aluminium box and arranged such
that the battery is switched on when a
guitar lead is inserted. The con-
nection to the amplifier is via a short
length of screened lead “wired” into
the unit and terminated by a jack
plug.

Practical Electronics October 1976

low level on the output of the second
gate thus grounding all the inputs to
the 7447. A zero is thus displayed
on the Minitron.

If, however, the input is being
pulsed, the 74121 will stretch the pulse
to about 0-5s, giving a low on the
lamp test of the 7447 and bringing on
all thc segments of ‘he Minitron thus
displaying 8. The 8 may flash or not
depending on the frequency, width

e
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5 0ls
te prr=s
LL'ILM La [ 2
Ll ct I .
et = = cc
id Bt
L azaa
id A7
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o
& 3
D1-7 INSK ‘ L v LAMP
D5 u7 TEST MINTTRON
Y 3 2 ES OISPLAY
RS [5]
1
Vcc—"—‘VV‘—"‘l
27601 2
Tl 10]

and sense of the pulses. TTL com-
ponents are used here, but a very
similar device could be constructed
from cmos components for use with
CMOS circuitry.

Power can be derived from the
circuit being tested; alternatively,
three 14V batteries would probably do

for TTL.
R. A. Jones,
Worcham, Dorset

PRESENCE BOOSTER FOR ELECTRIC GUITARS

Under full boost conditions, r.f.
interference can be caused at certain
settings of the guitar and main
amplifier controls. This trouble can
be eliminated by connecting a 820pF
capacitor across the Presence Booster
input.

Although this device could be used
to advantage with any guitar or bass
(or even organ), it works best in

combination with guitars having
humbucking pick-ups.

N. P. Stevens,

Brighton.
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HEADS AND TAILS

WITH reference to the Ingenuity
in the August 1975 issue by
D. Manoharan on a “Head or
Tails™ circuit, thc arrangement as
shown would seem only to be suit-
able for the particular i.c. that the

author was using. 7400s do tend to.

be slightly variabie: | have three
by difterent manufacturers, none of
which worked in that circuit. All
three however worked pertectly in
the circuit shown in Fig. 1.
The oscillator formed by ICla
and b is reliable and well known.
and the remaining t(wo gates are
connected in the familiar flip-flop
fashion, alternately driving the two
leds. DI serves 1wo purposes:
with a fresh battery and S| (srin)
on. the two le.d.s light alternately,

WIDE RANGE STAIRCASE
GENERATOR

THE pulse output from Bl of the
2N2646 u.j.t. Fig. | 1s coupled
via the diode and this pumps the
4-7uF tantalum capacitor up in
steps until the p.u.t. fires. The fir-
ing point is adjusted by altering the
position of the 10kQ potentiometer
wiper. The output is taken via a
Darlington pair to maintain the high
impedance necessary at the anode

of the p.u.t. If the output is taken
to an impedance less than about
500k€). a further emitter follower

may be necessary to preveént droop
at low frequencies.

The capacitor values shown pro-
duce an output timing range ideal
for playing scales if fed into a v.c.o.
However. the values may be altered
considerably so as to produce good
waveforms up to SO0kHz-100kHz
The linearity of the staircase is

good at low anode-gate p.u.t. volt-
age which can be set by the 10kQ2
may be

pot. This improved if

SYNC
Ly
iCle
R? 10
IO | SCOPE
R)
L)
—
icid o
INPUT 2 g &0
it
» )

830

6800 52
RS
3R i
9v :
" e
-y
I1C1

simulating a coin throw. When Sl
is released. the flip-flop remains in
one of its two stable states, indical-
ing "“Head” or “Tail”. When the
battery voltage drops to about 6V.
only D3 lights during the spin
period thus providing low battery

works down to a battery voltage of
5V or below. R4 and RS must be
included to drop the voltage to that
recommended by the i.c. manufac-
turers. i.e. 5:25V nominal. Current
consumption is low. about 20mA.
D. W. Bickley.

indication  although the circuit Wolverhampton.
—O420V
500k0|
|
|
3-3k0)
2N2646 BC109,
2N2647etc BRY39 2N2926 etc
- 2N6027
' 2N6028le(c Tov
i Sk S ] EEAK
1000 ;'_,-"| "
LNF e W
TANT T |
2uF OUTFUT FROM
FVLAR Lmon 4700% 060 CATHODE OF FUT
Fig. 1 | R -
g. -
desired by adding a single transistor u.).t. circuits.  With the use of 3

constant current source in place of
the diode. The S00kQ) and 5kQ) pots
adjust frequency and number of
steps respectively. The big advan-
tage of this circuit is the ability to
vary the trigger level of the p.u.
thus increasing the frequency range
and division ratio by at least a
decade over the conventional dual

CHEAP LOGIC TRACE
HILE the & channel logic
trace multiplier (P.E. Aug.

(1975) is an excellent instrument. it
is also rather costly and thus may
be bevond the means of some. who
like myself. have limited funds.

The circuit is shown in Fig. 1.
The active components are six 2-
input NaND gates. The first two
gates ICla and ICib are wired as
inverters and make up an oscillator
with two complementary outputs
which alternately enable the NAND
gates 1Clc and ICId, thus display-
ing first one channel then the other.

d.c. ’scope the peak voltage and step
voltage can be set very accurately
making it an ideal programming
source for v.c.o.s or for use in curve
tracers. The u.j.t. could be replaced
by another p.u.t. thus further in
creasing the range.
J. A_ Oliver. Maunbarki
New Zealand.

MULTIPLIER

Resistors R1-R4 form a summer
(R2 provides a d.c. potential on top
of which input | is added). Sync is
provided for either channel by S1.
The NAND gates wired as inverters
(ICle and 1CIf) invert the inputs
so that after passing through gates
IClc and ICId the output presented
to the ‘'scope is the same as the
inputs: if these inverters were not
used the output would be inverted.
However. it would mean that the
unit could be built with only one
7400,

C: J. E. Durrant. Norwich.
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SR7918D  (lllus.)—
@ 8-digit or 5-digit
+ 2 exp. @ Full trig
and log functions
@ Sq. root @ Re-
ciprocals @ Y¥,
X2 n @ Reglster
exchange @ Memory
plus @ Store recall

@ Algebraic logic.

pre-programmed,

SR4148R—Perms

£30-78(R)

CAMBRIDGE~-

SCIENTIFIC

5-digit @ 2 Exp @
C & CE key ® sin @
cos @ tan @ arcsin
® arcos and tan @
reciprocal @ E to the
X @ naturai iog @
antilog ® memory +
® memory - @
memory exchange @
memory cancel @ EE
exponent @ change

above

VATMAN

Large green display.
8-digits. 2 expo-
nents, 4 trig log

"

tunctions 10
radian degrees. ex-
change, memory,

. reciprocal, X?
etc. Single function
keyboard. 20  hr

reciprocal, w, V/

radian. factorial,

44R0D (Hius.)—9-digit
or 5-digit and 2 exp.
Green display.
Store. Similar to the
63R tess factorial
£18-95*
64“0—12 digit or
8-digit + 2 exp.
Additional to 44RD
polar rec., co-
ordinates, log, rad or

grad. £23-97*

Practical Electronics

CBM

® Sign change
SR4190R, 10-digit, 2Exp. 90 function
versions. Extra functions to the
binations. Gamma. Poisson and Bi-
nomial  distributions,
complex numbers, hyperbolic func-

tions, linear regression
intergration of Y = f (x). (R}

slr-u:Ialr-

notation ® PLUS a ONLY
degree radian switch. £10-54

OXFORD 300—Largef
£12-49

DECIMO

SCIENTIFIC (Illust.)— |

battery life. £25-38*
SUPER-VATMAN—Similar to above

but with full-function memory, X2,

ROCKWELL

63R—8-digit. 2 exponent
memory. 2-level parentheses.
trig and log functions.

V. etc. Rechargeable

61R—Green display, 8-digits. g
trig. and log functions £21-95(R) ALLPIZ';IS%EdeH;SC;gPE ;/AT.
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L.C.D.

KLC3—t.c.D. Constant
dlsplay Shows hrs,
mins and pulsating
secs. Chrome
finish with stain-
less steel back and
FREE adjustable
s/steel bracelet.
£24-50
K L C 5 — 5-Functions.
Shows hrs. mins, pu/sat- m
ing secs. Press button ey
once for month and =
date, twice for secs
readout. Auto-set back
totime! Plus "'Nite Lite’
for viewing in dark.
Stylish chrome finish
S/steel back. FREE
matching s/steel bracelet.
£34-95
KLC6—Swiss made
Solid s/steel
throughout. Con-
stant disp., shows
hrs, mins, pulsa-
ting secs. Single
command button—
press once formonth
and date, twice for
mins and secs. Auto-
reset back to time

‘Nite- the .
FREE matching s/steel bracelet.
£39-95
Or in heavy goild plate on solid
s/steel with gold-plated bracelet.

£44-95

All come in FREE Presentation Box.

All Zycon watches carry our ‘*NO QUIBBLE’ 1 Year Guarantee!

The Y CON range of Quality

Electronic Watches

= L.E.D.

KED5 — 5 - functions
Shows hrs, mins
secs, Month and
date. 4-year calen-
dar Beautifully
finished with s/steel
back and FREE
Leatherette strap

£19-95
KED6—A fantastic

6-Functions — win-
dow display shows
hrs, mins, secs,
month and date.
Day of week in
letters. Single
button.  Auto-hold
and  fade-out. 4 Lid
year calendar. Case
in heavy rhodium on
brass + s/steel back

bracelet.

KED6 PLUS—Month
and day of the week
In letters! Shows

hrs, mins, secs,

date, month and

date, day of week,
auto 4-year calendar,
a.m./p.m. set/indi-
cate. One of the most
sophisticated watches ¥
at this price. Accurate
to within a few secs a

bracelet.

4520—Non-programmable  version

4510—s8-digits. 3 level stack, all
trig and Jlog function,

reciprocal, memory. etc. £14 - 58*
NEW 4640, 10-digit. 2 exponent,
54 functions. 4-level Roll Stack.
3 fully addressable memories. Logs,

NOVUS

tngs stat and metric conversions,
of the 4525 £22-90(R)

£50-87(R)
4515f100-slep pro_grammable
version. [35.74(R)
6020—Financier. £17.95*

6025—Financier
grammable. Rechargeable.

£42-66(R)

CASIO

FX-20  (Mlus.}—Full
trig and log func- E
tions 8-digit man-

tissa or 6-digit n
mantissa and 2-digit |

exponents. 10%® tojy o«
107%®. bright | green | e e

dispiay:  full sml
cos. tan, inverse -'.DD

sin inverse  cos.
inverse tan. Iog X
and Inx, e’
v remprocal
degree radian conversion. memory
and exponent key £15.90~*
FX-15—As above but farger and
including a larger display. X? key,
= key. reciprocal key

ONLY £20-79*

FX-101—De Luxe model with similar
functions to the FX-15 but 8-digits
+ 2 exponents 10+ to 10°*

OUR PRICE £25:38*

ALL ITEMS CARRY A FULL
YEAR'S GUARANTEE
* Free B.S.l. adaptor. (R} Free re-charger.

DECIMO DIGITAL CLOCK/RADIO

FREE matching s/steel adjustable
£29-95

year. Finished in satin stainless
steel with FREE matching steel
ONLY £37-40

100-step pro-

TEXAS

SR50A  (lilus.)—10-
digit, 2 exponent,
all trig and log
functions, hyper-
bolic, X to the root
of Y. radian and
degree, factorial,
memory, etc. Re-
chargable.

£32-34(R) B
SR51A—As above but with 3
independent memories, linear
regression, mean, variance,

standard deviation, permutation,
random number generation plus
20 basic conversions and their
inverse. Rechargeable. £47 - 41(R)

SRS6 (tHus.) - 100 step
programmable.  10-
digit, 2 exp. 10 inde-
pendent memories,
all log, trig and statis-
tical functions. Can
be programmed for
mathematics, elec-
tronic engineering,
statistical, financial
and navigation.

£70-09(R)
SR52—224 programme steps. 20

independent memories 9 level
parentheses. Card. programmable
Supplied with 20 blank magnetic
cards and programme manual.
FREE any one of the following
pre-programme manuais: (1) Statis-
tics; {2) Electrical Engineering;
(3} Mathematics: (4) Finance.
Each worth £25 £224-99(R)

HE ROCKWELL

sk STAINLESS STEEL
{Mus.)—

Stainless-steel 24K
slimline, green
display, beau-
tiful  leather-
ette ‘wallet to
hold pen,
note-pad  (all
included) and
credit cards.
Full memory,
V. click-
buttons. Re-
chargeable

£21-06(R)

£33 0 90 p'NC'— VvAT. LARGE DIGITAL READOUT

fus £1 P. & P

This is the most unique clock/radio in the country

readout

pulsating
up-to-date VHF/MW radio. You can awake to soft
music or alarm—and If you want up to 10 minutes
more—ijust press the '‘Drowse’’ button. Automatic
80 minute
while the radio’s on

today having a soft 1{in high orange-glow digital
which Is completely silent and non-

in a beautiful teak style cabinet with

“sleep’’ button in case you drop off

ORDER FORM |-

S

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to THURS
BETWEEN 2 & 5 p.m. 01-458 4755. SUNDAYS 10 e.m. to 1 p.m.

To: BARCLAY ELECTRONICS Dept. PE9B,

1115 FINCHLEY ROAD, TEMPLE FOHTUNE LONDON N.W.11

Please send me

vafue £
NAME
ADDRESS

Phone ACCESS and BARCLAYCARD ORDERS

I with/without optional mains adaptor. | enclose cheque/money order total

including 55p to cover P. & P

\—-_!;-J

D S IR GED G D NS Wn S D W D IR S S G e o
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A RANGE OF STURDY, PRE-FABRICATED WOODEN CABINETS

All these cabinets are accurately machined, rebated and radiused, with all baffle holes cut out and fixing holes
drilled. All the cabinet covering, fretcloth and fittings are included, along with detailed assembly instructions.

ALL YOU PROVIDE IS GLUE AND MANPOWER!

2 x 12” (or 1 x 15”) Cabinet Kit—28"” x 173" x 113" £14-90 (3" board) \AII prices
4 x 12" (or 2 x 15”) Cabinet Kit—29"” x 28" x 113" £17-90 (3" board) inc. V.AT.
Disco Console Kit—36" x 19" x 9~ £16-90 (3" and " board) jand carriage

Cheque or Postal Order to: KITKABS, P.O. Box 41, Stadium Works, Grainger Road, Southend-on-Sea, Essex

§ i ADD 8% VAT TO S MARKED i
S : o & ADD 12{% VAT TO ALL OTHER PRICES ' BE A
ety -—-v— : : ' . END C.¥.0. (EXCEPT GOVT’* DEPTS) il
’
EAST SERVICE IC's  LOW PRICES TRANSISTORS TELEPHONE 54525
703 RF/IF  26p WMC1303 £1.47 PRICE EACH:- MATCEING 20p* DIODES
ALL FULL SPEC, 709 TOS9  22p* ¥C1310 €2.09  AC127 & 128 10D  IN3.BUSH SET 6D*  0A81 g OA91 GERMANIUM
DL707 COM,ANODE & 709 DIL 14 28p* MC1312 SQ £1.50  AC178 15p%  TIP29 & 30 43p*  1N4001 1A50V & 1N4002 gp;
I—I DL704 COM,CATHODE 710 DIL 14 31p* WMC1318 £2,50 AC187 & 188 18p* TIP3l & 32 54p*  1N4004 6p* 1IN40O7 9p* &
0.3" 0-9DP B89p.ea s« 723 Regul'r 45p* MC1330 75p AD149 45p*  TIP41 63p*  1N4148 & 1N914 sxucgn 4p
, I. 747 JUMBO 0.6" CA 741 DIL 8 20p* WMC1339 €1.49 AD161 & 162 33p* TIP42 B7p* ZENERS BZY88 400mW gp'
e 741 DIL 14 31p* MC1350/1/2 75p BC107 8p*  TIP2955 89p*  zE 3 :
LED DISPLAY £1.75¢ 741 7009  31p* MC1466 /9 €3  BC1O7B 12p* TIP3055 67p* Ol bz 1o zes]
30ISF 0-90P £1.25% 747 22741  67pe weC4000 4W  59p  BC108 Tpr  TISI3 UJCT' 260*  insooy 350, aarnoy o ACP
DISCO etc STROBE 748 DIL B 27p* NES536 PETOPA €2¢ BC108B 12p* 2TX107/8/9 11p WO e G D
ZENON TUBE £5 ea.s 7805 5v  £1.39% NE540 £1,10¢ BC109 8p*  2TX300 &304 20p SCR’s TRIACS
7812 12V £1.39¢ NE550 2vR' €1 *#  BC109C 12p*  ZTX500 2504 42p SCR's TAG1/4 7 A
re L 7815 15V £1,39¢ NESS5 TIMER 4lps BC147/8/9  9p 28706 & 708 11pe  gato0 (091/900 TA000% Bop
i 7900 Series {3 * NES5G 2x" Baps BC157/8/9 12p  2N2646 UyT 38pe  gioen SORCGAZROR TOPL.
209 STYLE OR 0,2" NO CLIP llp* 76013 6W AF 75p NE560 PLL £4.00  BC167/8/9 12p  2§2804 & 5 20p*  gpivc gC146D 104400V £1o
TIL209 or 0,2"RED & CLIP 13ps CA3046 59p NES561 PLL €£4,00 BC177/8/9 18p 2N2926broyg 9p TRIAC DISCO 16A400V €1,75¢
GREEN LARGE/SYMALL & CLIP 22p* CA3N48  £2.20 NE562 PLL £4,00 BC182/3/446L10p 2N3053 16p* DIACS:ST2 20p,.BR10O0 25
ORANGE LARGE/SWALL & CLIP 22p* CA3054 £2 NE563 £2,25 BC212/3/4A4L12p  2N3054 42p* - P =
ORP12 57p* 2N5777 33p* TEC12 50p% ICLBO38  £2.69+ NES65 €2.50  BCY70/1/2  16p* 2N3055 115% 37p«  WF @A™
. .
DIGITAL CLOCKS MM5316 ¢5* oy opx “imoy HBsss SES et IN3703/574/5 a0’ I6PINS 28p*PACE CUTTER49p®
MMS314 £3.39% MM5311 5+ [M304 0.40V €3¢ SN72741 741 30p%  BFYS0 14pe  2N3706/7/8/9 8p  COPPERCLAD 0.1 PITCH VERO
AY51224 £3.49% PCB ¢1% L4308 Hi Bo 95p* SN76660 IF 75p  BFY51 14pe 283710 & 11 gp  24x57 32*’: §’Ii"§'ii 2908
CAPACITORS LM309K 5v €1,75¢ SN7g611 IF g1  BFYS2 & 53 l4p* 2N38lop FET 12p  31Ux57 37p7 31ux3iv 3zp
CERAMIC 22pf-0,1uf 50v S5p, LM372 IF £€2.00 TAD100 &IP €2 BSX19/20/21 16p* 2N3820 FET 40p 33vx17" PLAIN 0.1"¢1.06*
ELECTROLYTIC:10/50/100 uf 10 or  LM377 2x28  ¢3  TBA80OO 89p  MJ2955 TO3 75p* 2N3823E FET 16p DIL BREADBOARD 6x4" £2%
25V 7P. 50V 9p, 2uf/10V 6p. LM380 60745 88p TBAB10 7WAF 80p NJE2955 89p* 2N390475/6 15p
1000uf 25V 18p,200/500ut 9p, L4381 €2  TBAB20 £1.49.  MJE3055 64p*  2N4289 mini 31p
POTENTIOMETERS LIN/LOG 16p ea LM3900 40PA 63p* 7N414 RX  99p wPU131 PUT 49p 2N5457 FET 45p @@@
PRESETS 6p, RESISTORS 1 P ea nen
HEATSINKS TO5/18 7p.TO3 15p. 1 1qn TTL E“ID 5 LDBbC
SWITCHES: SPST 19p.DPDT 24p. A FULL SPEC. 5% off 100MIX ygw MOTOROLA CD14533 £2.35¢ DALO ETCH RESIST PEN 69p*
DIN PLUGS ALL 12p, SOCKETS 9p. 7400 9p* 7474 27p* FEC ETCH PAK 500gm  89p*
ALICASES: AS5/AB7 50p AB13 65p 7401 10ps 7476 27p*  CD4000  15py  CD4028  73p¥ 6x4" COPPER BOARD  50p*
TRANSFORMERS ,100mA 89p ea* 7402/3  1lp* 7490 37pe CD4001 lgp: CD4n46 o 2 PCB KIT 3 ITEMS £2%
Wik e oriz/an desch. G010 G el ewr eer lsm DM T casserre meounisn o b s
IBLE WARNING BLEEPER £1 ’;:gg;g/'{oZgP: 7494 435, CD4011 17p* CD4054 g4p* TGS GAS DETECTORS 308etcf2s
TRAMPUS FULL SPEC PAKS ALL £1 ea 7413 / ng. 7496 68p* CD4013  45p*  CD4055 £1 * DlL
PAK A 10 RED LEDS our choice 1+ 7420730 12pr 74100 1 GG Ty ey B socheis
PAK B 5 741C OP AMP B PIN  ¢1% 7440 1ape 74121 26ps  cDo1z  B2pr D407 17PT op oy iy wyLow
PAK C 4 2N3055 1%,D 12 BC100g1» 7441 6aps 74123 58ps  cpdots  B2py CDA0BL 179 gociprs gprN 1ope t
PAK E 10 BC182 £1,F 11 2N3704 £1 7447  67px 74141  64p®  C€D4022  77p' CD4SI0 £1.190 o\ i0, J o P e
PAK G 8 BFYS1 ¢14.H o 2N381ses1 7470  25pe 74174 €1 ¢ cD4023  16p0  CD4SI1  £1.90 . .
PAK J 9 2N3053 €1¢.K 40 IN914 £l 7472 23p+ 74175 95pr  cD4o24  €3pe  CD4528 £1,10¢  SOLDERCON PINS:
NEW PAK M 4 PLASTIC 3055 90W tl¢ 7473 z6ps 74196 £1 ¥  CD4027  45P* CD4558 £2,35¢ 100 65p%1000¢3.50%
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SIMPLE ANEMOMETER
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THE anemometer circuit in Fig. 1
uses a NES555 timer i.c. in the
monostable mode to give a pulse of
fixed length (‘047 sec) regardless of
what length the input pulse is.

A wind driven assembly of cups
has at its base a pair of diametri-
cally opposite magnets arranged on
a disc. Obviously with varying wind
speeds the switching- rate will be a
function of this. The meter MEI
integrates-the output pulses and pro-
vides an indication with suitable
calibration of the meter scale.

A four cup assembly is made up

0

of four short lengths of.in dowel-
ling and one 6in length of 4in. The
}in piece is drilled with %in holes at
right angles to each other (Fig. 2).

Insert %in of the shorter }in pieces
into each of the holes and glue if
necessary. Cut two ping-pong balls
in half and stick the ends of the
short pieces through them.

On the end of the iin length fix
a disc of approximately the same
diameter as the length of one of
the short pieces of dowelling. On

.this mount the two magnets.

Y, DOWEL
(6*LONG)

MW
REED SWITCH

——

Fig. 2

Mount the whole assembly so

that it can spin freely, fix the reed
switch underneath the disc and
check that the 555 triggers twice for
every revolution of the disc. There
is bound to be someone in the
neighbourhood who already has
one and he will probably let you
calibrate the markings on your
meter with his, An alternative is
to calibrate against a car speed-
ometer.

J. Gray,
Helensburgh.

l Please write your Name and Address in block capitals
NAME ..., ® o .

AODRESS

HOME RADIO (Components) LTD . Dept. PE

By the way, the price
of the cataiogue Is
90p plus 35p for post-
age.and packing. Why
hesitate? Send off
your cheque or
Postai Order for £1:25
today, together with
the coupon on the
ieft.

Regd No
234-240 London Road. Mitcham. Surrey CR4 3HD L e

- an s e e e e e s e s .- J The price of £1-25 applies only to custo-

HOME RADIO (Components) L

834

Dept. PE

mers in the U.K. and to BFPO Addresses.

234-240 London Road. Mitcham CR4 3HD Phone 01-648 8422

Perhaps you have to be of my vintage to
know the phrase ‘‘a Double Feature'’, but
up to a few years ago cinemas always ran
a main film and a supplementary film.
| was reminded of it because with their
new catalogue Home Radio Components
are now giving away a supplementary
catalogue of bargain lines.

It sounds a very practical and sensible idea.
After all, most electronic component
firms accumulate surplus stocks of
various items, and rather than dispose of
them, why not offer them to customers at
exceptionally low prices? I'm told that this
bargain list will continue for several
months and be up-dated from time to time.
No constructor should be without the
Home Radioc Components Catalogue (it
contains 5,000 items clearly listed plus
about 2,000 illustrations) but now you have
a double incentive for buying one. In
addition to getting one of the finest com-
ponents catalogues available, you also
receive a list of bargains at unbelievably
low prices. For example, Gemini Mains
Transformers: normal-price £11-48, bargain
list price £5, saving £6-48! This means that
with a single purchase from the bargain
list you can save the price of your
catalogue several times over!
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3HNL

BREAK THE SOUND PRICE BARRIER!

With _ sound-light converter, syn-
chronous motor twin turntables, and
features that give you professional
levels of operation. Full-range heavy
duty speakers
B 4-channel sound/light converter,
variabie speed plus chaser
X-fade snd P.F.L.
Tape and microphone inputs
Strong wood cabinets,
covered, 100W output

Vynide

ABSOLUTELY  COM-

PLETE INC. HEAD-

PHONES. CONDENSER

. MIC. AND CONNECTING
Delivered U.K. CABLES. °

PUT SYSTEM 7000 :
IN CONTROL NOwW! =
[ ]
n

Stainiess steel front panel
microphone
tader

& CONTROLS—Master,
Selector, X-fade, etc

HIGH IN POWER—LOW IN COST!
POWER AMPS 30-120 W.R.M.S.

(120W from £13-350)
SA1208 (120 w.r.m.s/801/95V) £19-50
SA1204* (120 w.r.m.s/401/75V) £13-50
| SAB08 (60 w.r.m.s/802/65V) £12-50
SAB04* (60 w.r.m.s/402/50V) £10-50
SA308 (30 w.r.m.s/801/50V) £9-50

B Only 4 con-
nections

B Distortion * typic-
ally 0-4%

B Single supply rail

B input—240mV

W Size—6in x 3in
x 1in

B Individually tested
and guaranteed

Power Supplles for

1 x SA12086—PM1201/8 £11-60; 2 x SA1208—
PM1202/8 £15:30; 1 x SA1204—PM1201/4
£11-60; 2 x SA1204—PM1202/4 £15-30; 1 or
2 x SA608—PM601/8 £10-50; 1 or 2 x SA308—

Ready to plug in—no soidering at all
Inputs tor 2 ceramiC cartridges/tape/
Individual deck controls AND left/right

Low noise (-80dB) 20Hz-50kHz + 1d8
Monitor,

with CENTAUR
100W STEREO
sound-light
mobile disco

£199-00

All-IN PLUS VAT
(teft hand side)

Compatible with all
7000 units, this is a superb amplifier

for professional sound

Magnificent
MINOTAUR 100

Professional 100W
Amplifier

000

Saxon Syslem

readlly adaptable to a wide range of
applications.
@100 w.r.m.s into 802

BUILT
Mono
Stereo

MODULAR PCB
with a/l electronics
Mono

Stereo

Front panel

Volume,

Two mixed inputs, wide range bass
and trable controis

May be operated as a slave amplifier
Extremely compact {27cm x 16cm x
10cm)

Fully protected against all incorrect
loads and short circuits

Plug isolated terminals

Silver anodised

facia

£47-50

SET ALIGHT WITH STROBE OR

SUPEASTROBE

B 1 f1aah/2 sacs. —up to 20/sec
& Compact biack Bondens case

PRO-STROBE
B Giant 3¢ watt tube

@ Discharge snergy up to 6 Joulss
B External trigger—audio up to 240V
1D WHEE
M Compiste with wasel snd 150 watt tungsten lamp
B Wide range of extra offects may be sttached

158 WATT LIQUI

SANN

Spars wheels 14-90

Light years ahead |

with super
SYSTEM 7000

W Full control of 3kw of
{1kW/channel)
B Audio control
override

8 Variable speed sequence

B Stainless steel two tone panel—matches
mixer

8 Oparates from any amplitier

8 Attractive Bondene case—tree standing
or panel mounting

lights

plus sequence p.us

LIQUID WHEELS

NOW ONLY
£17-50

NOW ONLY
£29-50

L PAOJECTOR

ié@ﬁ&
| ol |

£38-00
£27-75
£15-50

Inc. case and plug—ready
1o use

Supertect Module
On # C.B. pans! mounling

Soundiie MW Converter
Use with any ampilfier

PM301/8 £8-80

To: SAXON ENTERTAINMENTS LTD.
327-333 Whitehorse Road, Croydon, Surrey, CRO 2HS

Please send to:

Mix it perfectly with modular |
SYSTEM 7000 MIXERS

UP to 20 CHANNELS MONO/STEREO/MIXED
Inputs for all sources inc. mag. cartridge
Wide range bass and treble controls

$W monitor power outlet

Echo send/return facility

Feeds most amplifiers

With front panels, ready to use

Individual monitor buttons

INPUT
Mono
Sterso
PCB Modules only
Mono
Stereo

Name

Address

MIXER
Mono
Stereo

PCB Modules only
Mono

N
Reg. No. 1091983

0000000 cenaoat go
Stereo /Credit Card ... P.E.1

PRICES include carr. and packing VAT must be added to all orders at-8%. C.0.D. 65p extra: S.A E. all enquiries please

Orders by post—Please make cheques or crossed P. 0. s payable to

SAXON ENTERTAINMENTS.LTD.
327-333 WHITEHORSE ROAD, CROYDON, SURREY CRO 2HS

phone: 01-684 6385/0098
.30): Sat. 9.30am-5pm. Prices and specitications subject- to
Mail Order desk-10am-4pm Mon.-Fri.

TRADE ENQUIRIES
NORMAN ROSE
(ELECTRICAL) LTD.

London 01-837 9111 Birmingham
021-236 4710 Manchester 061-273
1498 Bradford. Yorks. 0274 26104

Send or phone your
ACCESS or
BARCLAYCARD

for prompt attention
50 pm leave your

on  our answer-

No
After
message
phone

T
Shop Hours %am-5pm (Lunch 12.30-
alteration without notice

835
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GREENWELD

443 Milbbrook Road Southampton
SO1 OHX  Tel(0O703) 772501

All mail ordera and callers to this address please—cailers only to 21 Deptford
Broadway, SEB (Tel. 01-892 2009) and 38 Lower Addiscombe Road, Croydon

NEW 44 PAGE CATALOGUE
10P + LARGE S.A.E. ~
Free with orders over £2

DIGITAL I.C.s
7495 739

7402 14p 7453 14p 74107 31p
7404 17p 7454 14p 74121 Mp
7405 2% 7480 14p 74122 S1p
7406 28p 7472 289 74123 8p
7408 14p° 7473 29p 74132 S8p

74150 173p

7413 7475 S1p 74154 144p
7414 02p 7478 74155 73p
7420 14p 7483 91p 74157 Gdp
7430 14p 7486 40p  74150200p
7432 18p 7490 bp 74174110
7437 Wp 7491 T8p  74179120p
TA0 1Sp 7492 S2p  74180120p
747 Mp 7493 S2p 74367 120p

DiL Sockets—8 pin 12p; 14 in 13p;
16 pin 14p. 100 + less 25 b P L2
LINEAR I.C.s

741 25p; 555 40p; 723 (TO99) S0p

Ptastic Voitage Regulators:

0125 case 5V 600mA 80p, 12V 500mA

RANSISTORS BD131 38p
Act27 15p BO132 40p
AC128 15p  BFYS0 15p
AC176 16p BFYS1 .  15p
AC187 18p  BFYS2 15p
AC188 18p  TIPIA

AD161 3/p  TIP42A

AD162 asp  TIP2955 98p
BC107 10p  TIP5S

BC108 10p N2219 28p
BC109 10p  2N2369 2p
BC109C 15p  2N2B48

BCW7 10p 2NZ926G 12p
BC148 10p 2N3053 18p
BC149 10p  2N30S4 49p
BC157 10p 2N3055 38p
BC158 10p 2N

BC159 10p 2N3442 £1.20
BC16} 18p 2N3702 10p
BC182 12p 2N3703 10p
BC183 12p 2N3704 10p
B8C184 12p 2N3T05 10p
BC212 14p 2N3708 10p
BC213 14p 2N3819

BC214 14p 2N4050 10p
BCY70 15p 2Na418 10p
BCYT 15p 2N5284 0p
B8CY72 15p 40673 50p

DIODES AND LEDs AND SCR's
500V SA SCR 45p; 400V 2A Triac 80p;
Diac BR100 25p; 400V 15A Triac £1-50;
ORP12 45p; MRD450 40p; TIL208 Red
LED 15p; 0-2in LED Red 22p; green,
Yollow or amber 2

Op; 1N4007 9p;

v 1IN
1N4146 4p; BY127 12p; 100V 3A 12p;
400V 3A 13p; OABY 5p; OAS1 5p
50V 1A brldgoo i 800V 1A 40p;
250V 24A 40p; 200V 5A 70p.
50V 30A rect. + or - stui dlﬂp
Zeners-—400mwW BZY88. All voltages
from 3V to 30V 10p
1-3W plastic from 3V to 200V 20p

RESISTORS

Carbon tilm 5% ¢W miniature. All values
in E12 series from 1N to 10MN (over
1M 10%) 14p each.

Metal Film 5% 1W, Al values in E12
series from 271 to 10MN 24p.

Sub-min presets, vert. or horiz. all
values from 200N to 4MN, 7p.

Standard pots, lin or log, 22p.
Wirewound 24W 0-25, 0-33, 0-47 1N 8p.
Wirewound 5W all values from 1N to
47K 10p each.

TRANSFORMERS

6-0-6V 100mA 90p; 9-0-9V 100mA 95p;
12-0-12V 50mA 90p; 12-0-12V 100mA
£1; 12-0-12V 1A £2-80; 20V 55mA 90p;
22V 100mA £1; 28V 50mA 8Sp; 6-3V
1A £1-95; S-O—GV 14A £2-30; 12v
150mA 80p; 17V 1A £1-80; 25V 13A
£2-30; 30-0-30V 1A £3.70.
Mulmapped type to give 3, 4, 5, 6, 8,
10, 12, 15, 18, 20, 24 or 30V, or
12-0-12 or 15-0-15V. 1A version
£3-20, 2A version £4-50; 16V 20A
£6-50. Bell transformer in white
case, gives 4, 8 or 12V 1A £2. 55-0-55V
5A £8-50.

lin Inserts, 5p; 10/40p; 100/£3-50, DIL’
20.

retay, 3-7-10V, £2:
WIRE

Enametled copper wlrn on 202 resis
SWGQ/price: 18/32p, 18/34p, 20/38p,
22/38p, 24/40p, 26/42p, 28/44p, 30/48p,
32/48p, 34/50p, 36/52p, 38/54p, 40/56p.

RF CHOKES

075, 8-8, 10, 47uH, all 10p each; 1-5,2-5,
5:0,7-5. 10mH, alf 30p each.

CAPACITORS

Ceramic plate. 22pF to 1,000pF 2p,
polyester 1,000 to 6.800pF 5p; 001
0-015, 0-022, 0-033, 0-047, 0-088, 0-1mF
4p; 0-15, 0-22mF Sp; 0-33 6p; 0-47 6p;
0-68 10p; 'mF 12p; 2-2mF 18p; 3-3mF

2p.

1%: 1,000pF, 10 MpF‘lp,D tuF, 0-2uF,

0-25uF 30p; 2

Polystyrene 10pF lo 1 DOWF 4p; 1,200pF

to 10,000pF lp

Electrol

All 25V: 047 1, 2-2, 4-7, 10, 22, 47TmF

6p; 100mF 7p; "20mF 9p; 470mF 11p;

1000mF 1lp. 2,200mF 2Tp; 40V: 4TmF

Tp; 100mF 8p; 220mF 10p; 470mF 18p;

1 OWmF I2p; 2,200mF 48p.

Tannlum bead, mF/V: 0-1/35, 0-22/35.
0-33/35. 0-47/35, 1/35, 2-2/18, 2-2/35,

3-3/35. 4-7/35. 6-8/35, 10/16. 10/25, 15/10.

22/6-3, 22/10, 22/16, 33/10. 47/8-3, 100/3.

12p each.

VEROBOARD

100 8q.in good size offcuts. Mixed, or
alt 0-1 £1-38. £3-48/Ib. 10Ib £30; 17 x
34in x 01 shests £1-90.

ALUMINIUM BOXES

Complete with base and PK Screws.

AB7 133X 70 x38mm 50p
AB8 102 x 102 x 38mm 50p
ABS 102 x 70 x 38mm 47p
AB10 102 x 133 x 38mm 50p
AB11 102 x 64 x 51mm 47p
AB12 76x51x 25mm Mp
AB13  152x102x 51mm 5p
AB14 178 x 127 x 64mm 85p
AB15 203 x 152 x 76mm £1-50
AB16 254 x 176 x 76mm £1-80
AB17 254 x114x78mm £1-50
AB18 . 307 x 128 X 76mm £1.75
AB19 307 x 203 x 76mm £2.00
AB23 102 x 102 % B4mm 80p
AB24 133 x 102 x 64mm 90p
AB25 152x 102 x 76mm £1-00

VEROBOXES AND CASES
Professional 2 part boxes made of dark
and light grey high impact polystyrene.
2518 120 x 65 x 40mm £1-90
2520 150 x 80 x 50mm £2:15
2522 188 x 110 x 60mm

23 220 x 1
Cases, whllo plullc top und bottom,
front and back aluminium paneis that
-Iol in. Type;

410 205 x 140 x 40mm
1411 205 x 140 x 75mm
1412 205x 140 X 110mm
1237 154 x 85 x 40mm
1238 154 x 85 X 60mm
1238 154 x 85 x 80mm
Small general ;urpou plastic bo:
1413 71§ x 40 x 24gmm
PB1  115x75x 36mm

DEVELOPMENT PACKS

Save £££€s by buying a full range of
components at one go' All full spec.
marked devices, no rejects or old stock.
50V ceramic plate capacitors 5% 10 of
each value, 22pF to 1,000pF. Total 210
capacitors £2-70.

CR25 carbon film resistors, { watt 5%
10 of each value 10N to 1MN, total
610 £6-00.

Extended range. ¥ ohm to 10M 850
resistors £8-30.

Electrolytics, wire ended 25V working
10 each of. 1. 2:2, 4-7, 10. 22. 47 and
100mF 70 capacitors for £3-20.

Zeners, 400mW 5% BZY88. 10 each
3V to 30V totat 260 £14-00. .

} pack. 5 of each value £8-20.

Tantalum Bead caps, 14 values from
0-1/35 to 100/3, 10 of each totat 140
caps £12-00.

£2-85
Sloping 1ronl verslon Idcul for mixers.
28, 100/52m 4.

BB22818
ansuns

x

§¥

BURNELE )

soothes
and heals

burns

Burneze — unique aerosol first aid —
cools instantly, contains a
fast-acting local anaesthetic

plus antihistamine to control
swelling. It deals with the

lingering pain of a minor burn or
scald and reduces the chance of a
blister. Keeps nimble fingers working.
From Boots and other chemists

No first-aid box is complete

without Burneze.

See Practical Wireless for details of packs of components, surplus goods, etc.

All prices quoted include VAT. Add 20p postage on orders under £2. Mostorders *
despatched on day of receipt. SAE with enquiries. Send 10p for Multimeter

catalogue—free on request on orders over £3. Official Orders accepted from
Schools, etc. Exponlwho!enlo enquiries b . Surplus p t]
always wanted,

BUILD THIS

B
:-\:(J;T:rMATIC INTRUDER.
SWITCH DETERRENT
Size:
90 x 40 x 52mm

SAVE POUNDS by building this SOLID STATE CONTROL
then CONTINUE TO SAVE on your ELECTRICITY BILLS
by AUTOMATICALLY TURNING LIGHTS OFF when not
required. PLUS the added advantage of an AUTOMATIC
BURGLAR DETERRENT from dusk to dawn when you are
not at home.

GREAT GIFT for family or friends or even MAKE MORE
MONEY by building these in your spare time for others.
IDEAL FOR STUDY, KITCHEN, WORKSHOP OR
CHILDRENS' ROOM NIGHT LIGHTS.

Complete Kit of parts*, drawings and assembly Instruc-
tions. Send £5-40 for your Kit. This includes VAT and
P. & P. (U.K. only).

4 220-250V 50/60Hz * Fully Adjustable 300-1,000 lux
* Switches 250VA % Attractive enclosure

Available from:
MCA ELECTRONIC CONTROLS LTD
11 Aston Road, Waterlooville, Hants. PO7 7XG

*Connecting tead not supplied
Quantity discounts: 10-19 £5 each; 20 + £4-65 each inclusive
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complete oiciaL cLock KiTs
TEAK CASES

prompt order despatch
NON-ALARM
£9-60
+76p VAT

ALARM
£11-95
+96p VAT

(Prices include P. & P)

“DELTA”

GENUINE TEAK OR PERSPEX CASE

DELTA DATA: 4 Radiant Red }in high LEDs. 12hr display with a.m./p.m.
indication. Beautiful Burma Teak Case or Pretty Parspex in white, black,
blue, red, green. Power failure is indicated by flashing display.

MODULES: Kits can be bought without case—Non-Alarm £8; Alarm £10-50
inciusive

READY BUILT: Buy a working tested module and fit your own case—Non-
Alarm £8-50; Alarm £11; or put it with our case parts (£3-78) and save on
complete clock price. Complete clock ready built. 2yr guarantee—Non-
Alarm £14; Alarm £16-50.

ALARM FEATURES: Pulsed tone. Tilt operated 10 minute "'Snooze’’ period.
Single switch setting. Optional extra mercury switch (45p} allows alarm
reset by tilting clock. Digit brightness Is automaticalty controlled to suit
lighting level

6 DIGIT: "Comet’’ Non-Atarm with 6 red 0-6in high digits. Complete kit £17.
Case style as Delta.

NOVUS CALCULATORS &%:7  &socarso

Send payment with order. S.A E. for complete range
of clocks, calculators and componsnts

Pulse Electronics Ltd

Dept. PE4, 202 Shefford Road,

Clifton Shefford, Beds.
Telephone: Hitchin (0462) 814477

Double section bobbin P.C.B. pins
and clamp varnish dipped

TRANSFORMERS

Tyme . Rating oc PRICE LIST (all prices Include P & P. and 8%
s P SO - ;/.:1)' Discounts. 1-24 list prica. 24-100 less

101 o 50 085

102 C. values 50 055 . 01— .32, 201

w2 fo 5% | mmasromuens. wom cm man

104 witha 100 0-33 B g

105 . Bridge Rect 1220 0275 | CAPACITORS: 1.000mF 10-16-25V  52p;

106 and a 1.000mF 12-0-12 0-14 N 1- :

07 capacitar 15-0-15 0-11 SO,

108 24 014 DIODE BRIDGE:1A 50V 49p; 2 5A 50V 81p; 6A

:l:g |g ‘1. g = 50V €114,

2 025 Note: Deduct 45p (P. & P.) it transformer

diode bridge and capacitor are ordered

201 5 2.0 together

202  0.C. values 6 5

23 l'ah"b“’l"@d 19 : s SUB-MINIATURE TRANSFORMERS: 1:2VA,

28 g::d;. o ‘g &0 240V, E/5, pins and clamp. Secondary volts

508 | aas 501 000rF Heomia 3-0-3V. 6-0-6V. 12-0-12V £1-73 each

207 capacitor 150-15 03

208 24 0-4 MINIATURE MAINS: 2-4VA 6V, 12V £1-55

209 s 2.0 eaeh

210 12 70

211 24 05

o 5 3 C.W.0. please. Send S A.E. for detalls of

60 diodes and itors.

DELTIC SYSTEMS Rcccnaate. Lancs. ses siz

OVER 2,000 ELECTRONIC COMPONENTS INA

Please send me
the 100 page
Tandy catalogue

Name

PE2

I Tandy Corporation (Branch UK). Bilsion Road,
Wednesbury, W Midlands WSI0 7N,

&
LOCK CAPITALS PLEASE
— e — — —

TAND

Nationwide supermarket of sound!
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GLEARANGE OFFER!

SEw) PANEL METERS

AT GREATLY REDUCED PRICES
BAKELITE PANEL METERS—MODEL MR 65

Dimensions: Front 80mm x 80mm square
Panel Hole: 65mm diameter
Accuracy £2-5%

RANGES

100mv DC

£2°95 cacn

25uA £3-95 each
S0uA £3-25 each
VU Meter £3°40 each
P/P 4+ Ins. 15p

2A DC S0V AC*

* Moving iron (all others are moving coll).

Dimensions: Front 110mm x 120mm wide
anet Hole: 85mm
Accuracy £2-5%

RANGES

10mA
50mA

£395 cach

‘S' MeterimA  £4-55 each
YU Meter £4-55 each
PP 4 ins. 15p.

Housed in strong black plastic cases.
Clear vliew front. 3° mirror scale. Fuily
insulated terminals wlll accept elthet spade
or 4mm plug.
Dimensions: 100mm wide x 90mm deep x
103mm high overall.
Accuracy £2%

SINGLE RANGE MODELS

15V DC

DUAL RANGE MODELS

£5'95 cacn

P/P & Ins. 15p

sv/15V DC
1A/15A DC
1A/5A DC

500mA/5A DC
5v/50V DC

481" Oxford Street, W.1. 01-493 8841

311 Edgware Road, W.2, 01-262 0387 . N
42 Totteanham Court Road, W.1. 01-636 084S m
3 Lisle Street, W.C.2 01-437 3204 -

MAIL ORDERS AND ACCOUNT ENQUIRIES TO (NN
HEAD OFFICE.

LASKYS, CUSTOMER SERVICES
DIVISION, DEPT. PW9 AUDIOTRONIC
HOUSE. THE HYDE, HENDON, NW9 6JJ.
Telephone: 01-200 0444 Telex 924920
Access. Barclaycard and Diners Club and
Countdown accepted at all branches or Sagaeel

by telephone at head office. ALL PRICES INCLUDE VAT.




P.E. ORION STEREO ASTRO IGNITION
AMPLIFIER a—

INVERTORS

§ U, 90909 9

Fi- i D08 stiyve
;;WMHZ:";;" your ‘2(;'0“' bl;“'v- o 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM
—4 1t (24v)—£26 R N a
et eater o e v e39.05 tion less than 0-01% 100Hz-10kHz. Frequency = Complete dk“ °'d parts for this
75 watt—£12-03 500 watt {24v)—£48- 18 roven and tested system £10-45
AT, e eisr.0 response = 1dB 20 Hz to 20 kHz. Hum level ipncL VAT, Ready il ot S
300watt(12v)—£33-03 1 SkW (110v)—£140-80  yjrtyglly nil with volume full on. connections to alter £13-75 incl.

All above invertors are in kit form but may
be purchased built up in metal case & ready  This is a power amplifier of superb quality VAT. Thousands have used this

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
| |
[ ]
| |
|
[ ]
[ ]
[ ]
Brices incluge post & packing © 2 incorporating the very latest design features. Zy::‘:::e?‘::‘z 32°::/ a:?:g :sb:::i :
[ ]

[ ]

]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

|

|

]

P.W. AUTOMATIC EMERGENCY i i~fi i i "
SURSY Professional hi-fi enthusiasts have classed it ower, faster acceleration, fuel

240v-50Hz-150 watt invertor with built in as fantastic and real value for money. The economy, excellent cold starting,
bltxtory charger. In event of power fatlure ) smooth runni tact
s ~I e ~m" ~op ",ﬂ'vom ct;:::.z CCT incorporates a low flux transformer and bm v 9; o "glv "g con 30'
charging to inve eration. b . reaker burning. Also because o
72 P.W. X inputs for disc. tape, tuner, etc. :

CRO Pl (IR Eagn fiene) Tl % L ) ’ o the high energy spark, the fuel
FLUORESCENT LIGHT INvErTor kit COmplete kit of parts inciuding slim line ;mx:‘ure can be made weaker giving
8 watt-12v-Fluorescent light, suitable for i urther economy and fewer plu

tents, caravans, houses. boats & uecondlfY b00kend Case: s”k screened front panel & problems F.tt.ny “me when guiﬁ
lighting for factories, hotels, etc. knobs. £47-30 incl. VAT & p. & p. ; . g

12"-8 watt—£3:90 + 35p p. & p. Built up— 5 minutes approx. Please state

g]oltll)a»fwafs_p.::;d T O o ERTID O The bookend case, |.C.s & semiconductors, P.C. whether positive or negative earth.

£5-80 + 52p p. & p. ’ board, Transformer, etc. may be purchased separ- Trade and export enquiries wel-
TRANSFORMERS & COILS ately if desired. Send S.A.E. for further information comed.

Both lr;lgh volume & small order capacity INSTRUMENT CASES

available.

Special offer. Miniature mains transformer Bookend Amplifier and attractive styled Instrument ASTRO ELECTRONICS

6-0-6v-6v.A.—85p plus 10p p. & p. Cases available. Send S. and A. envelope for Price Spring Bank Road, West Park

TRADE & EXPORT ENQUIRIES WELCOMED | jgt. ’ Chesterfield.

- —s—> Capacitor
T - Discharge

E222 |GNITION

B MAXIMUM PERFORMANCE

This fine Super Touch-Sensitive Piano can be built in just 12 hours.

All component parts are brand new and guaranteed, and soid at B MAXIMUM ECONOMY
wholesale prices. Visit our showroom and see how simple and pro- B EASY COLD START

fessional the end product is. SYSTEM |

For further details on our complete range including Organ kits and Professional photoelectric ignition using L.E.D. light source and reflective disc.
components for musical instruments, telephone 01.986-8455/5063, This machined aluminium disc gives a liming accursCy far superior to oOther
01-870-4949, 01-249-5624. methods and is simple to fit. Unit housed in diecast box 44" x 3} x 2}". Price

£18-80 (Kit £18-80). State car/model/measurement across cam lobes.

SYSTEM Il o
g/ 2 m ; / j Contact breaker model as gbove less sensor. Price £12-80 (Kit £10-88). W/C Twin
ecfromc usica ns frumenl‘d unit Price £15-00. S.A.E. for descriptive leafiet—All UNITS IN STOCK.)Mnll orders
to CDI Electronic Systems Lid., 275 Vale Road, Ash Vale, Aldershot, Hants.

Showroom: 12 Brett Road, Hackney, London, E8 |)P. Demans ration/Cailers to Hiliside Motors, 22 Carshalton Road, Carshalton, Surrey.
Telephone 01-642 9973,

This catalogue—Electrovalue Catalogue No. 8 (Issue 2, 144
up-dated)—offers items from advanced opto-electronic pages
components to humble (but essential) washers. Many post paid
things listed are very difficuit to obtain eisewhere. The

company’'s own computer is programmed to expedite

delivery and maintain customer satisfaction. Attractive 40p

discounts are allowed on many purchases; Access and :
Barclaycard orders are accepted. inc. refund

voucher
« FREE POSTAGE on all C.W.0. mail orders over £2 list value (excluding
VAT) in U.K. It under, add 15p handiing charge. worth 40p

Al _communications fo Hesd Ofice. Dept. PE10. 3 8T, JUDES ROAD,
ENGLEFIELD GREEN, EQHAM, SURREY TWM OMB. Phone Egham 3803.
Telex 284475, Hours 9-5.30 daily. 1 pm Sats.

NORTHERN BRANCH: 600 Bumage Lane, Bumage, Manchesier M8 INA.
Phone 061432 4945. Hours 9-5.30 pm. 1 pm Sats.

838 . Practical Electronics October 1976



[H.B. ELECTRONICS

Semiconductors
AAT19 10p BF194/5/6/7 10p* TIP32A 55p
AC126/7/8 16p  BF198/9 12p*  TIP4IA 70p
AC176/187/8 19p BF200 30p TIP42A 85p
AD149/161/2 50p BFX29/30 28p TIS43 30p
AF114/5/6/7 250 BFX86/88 25p 2TX107/8/9 10p
AF118 45p  BFY50/1/2 18p ZTX300/500 20p
BA145/8/154 18p BFYS0 T5p IN4148 4p
B8C107/8/9 10p  BR101 30p IN4001/2 4
BC147/8/9 10p*  BRY39 40p IN4003/4/5 sp
BC157/8/9 10p*  BY127 15p IN4006/7 sp
BC177/8/9 18p  E300 55p 2N1613 20p
BC182/3/4L 12p*  MJE340 50p*  2N2646 asp
8C212/3/4L 12p*  MJE341 80p*  2N2926 (BROYG) 10p*
BC237/8/337/8  16p*  MJE2955 120p 2N3053 10p
BC547/8/9 12p*  MJE3055 75p 2N3054 45p
8CY70/1/2 15p*  MPF102 30p 2N3055 50p
8D131/2 0p  TIP31A s0p 2N3819 zo;;*
' Bulk offers ¥ m '
IN4001/2 30p/10 7.\ 26p
IN4003/4/5 4sp/10 | 7400 12p 7476  26p | Other components
IN4006/7 sop/io | 7401 12p 7483 75p | diode  400mW
BC107/8/9 sp/10 § 7402 12p 7486  26p Vo 47V ET2. 12p;
g o o 3.3V to 47V E12. 12p;
741 8 dit £2-10/10 P 7450 40p ) oist bon il
U t1700a | 7408 12p 7491 ssp D, G Wi
0-125in LED for P.E, | 7405 15p 7492 4sp | BN 5 E1Z 26; Vere:
Digiscope £8-50/80 | 7406 30p 7493 4gp [ pORIS O S0 AAE
Rod LED 0-2in _ £/10 | 7408 180 74100 sap | g o, BHOSET TR
Yellow/Green/Am ber :’I:}g ;:: ;:}g; g:v u:t 'mm(;r'";sgéz?d p;:',
LED 0-2in  £1-50/10 P | Resistors WW 2-5W
7432 25p 74141 63 LB
IN4148 sopr10 | 79 820 74145 cah | 0:22 to 10 ohm E24,
Push to make P | 20p; Ciock chip special
switch e1-s10 | 7442 S%p 7at7a w3p | GBSO SOD specia
DPST slids ps ;;: Jarie | son loudspeaker 90p*
switch £1-50/10 . P

VAT: add high rate to * items, standard rate to all others.
POST: free on orders over £5 otherwise please add 30p
DISCOUNT: 10% discount on orders over £15 (excluding bulk offers)

54 Montagu Street, Kettering, Northants.
Tel. Kettering 83922

Shop open daily. PAYMENT: C.W.0., Access and Barclaycard for ‘phone
orders. GUARANTEE: All devices are brand new and full spec. Any faulty
itemn returned unused within 7 days refunded or exchanged.

Multimetars

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.AT.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too. g
Send the coupon and we’ll send you our “

complete catalogue.
Exy
ey |

(¢ ¢ § ¢ § o O OB N N N B ]
Please send me details of all your test equipment.

NAME

ADDRESS

AEagie international, Precision Centre, Heather Park Drive,
Wembley HAO 1SU Tel: (01)-902 8832

|
|
|
|
i
=

L--------
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ICS have

helped thousands
of ambitious people
to-move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry, ICS can
provide you with the specialised training so essential
to success

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in vour own home. In the words
of one of our many successful students: “’Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.”

City and Guilds Certificates

Excellent job prospects awzit those who hold one of these
recognised certificates, ICS can coach you for:
Telecommunications Techmicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance B
Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE,

Post this coupon or ‘phone today for free
ICS careers guide.

____ Age
To ICS, Dept. 772Y, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all bours)
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NO HIDDEN EXTRAS— Prices - include VAT and P. & P. EXCEPT
WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT AND DISTANCE--BRS

Electroseal Audlo accessorles, semiconductors, panel meters and muiti-meters.
CALLERS WELCOME (MON.-FRI.)
OR SEND STAMP FOR LISTS.

TRANSFORMERS

ALL EX-STOCK-—SAME DAY DESPATCH

MAINS 12 and or 24 VoIt
ISOLATING PRIMARY 240-250 VOLTS
PRI. 120/240V
SEC. 120/240
CENTRE TAP
SCREEN

VA

C1000 MINI-MULTIMETER
1.000V. A.C.—1,000V. 1.000(VV.

50 VOLT RANGE
Prim. 200-240V

Sec. 0-19-25-33-40-50v
Raf.
No.
102
103
104
105
106
107
118
119

SCREENE
f mA

D.C-
D.C.1—100mA, Res.-—150k{. Bargain
at £4-59.

i
' COMPONENT PAKS
|

‘ ANTEX SOLDERING IRONS

200 Mixed value resistors (count by weight)
150 Mixed value capacitors (count by weight)
30 Mixed value precision resistors yw 2%
15 Assorted pots & pre-sets
10 Reed switches
3 Micro switches
20 Assorted tag strips
PLEASE STATE PAK REQUIRED
90p PER PACK

WITH

Amps £
0 o
15W £3-57 £3-31 25W £2-99

SOLDERING IRON KIT £4-48
STAND FOR ABOVE £1-49

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTORA
OPERATING VGLTAGE 20-45V oniy
£3-17.

20

5-93
678
1057
1280
15-12
1741
23.69t
33-014
37.68¢
4203t

Sooawna
XY YRV ¥¥)

o

MINIATURES HIGH QUALITY MODULES

3 watt RMS AMPLIFIER

5 Watt RMS AMPLIFIER
10 Watt RMS AMPLIFIER
25 Watt RMS AMPLIFIER
125W RMS AMPLIFIER
PRE-AMP for 3-5-10W
PRE-AMP for 25W

AUDIO KIT 25W
2 + 25W Amplifiers
1 + Per-Amp
1+ Power supply
1 + Transformer
1+ Front Panel

£
-27

78
7
51
-87

Brdoonswi v «
aaa
Filevacvanswn
PNG O N BN RS S LNN

BB constmes

-66
<}
-12

HIGH VOLTAGE
Mains isotating
Prim. 200/220 or 400/440

3000 86-401
*115v  or 240V  Sec.
only.

30 VOLT RANGE
Prim. 200-240V

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

£

278
3-58
4-93
6-10
7-03
8-48

3
b
a

an

EE-T-T-X-T-Y-Y-¥e)
| g24

Soouvswnaon
R o

-

80 VOLT RANGE
Prim. 200-240V

Sec. 100/120 or 200/240
P&P
VA £
60
350

Ref.
243
247

5-91
13-48
1000 250 28-41%
2000 252 47-65¢

0-15-27, 0-15-27
0-15-27, 0-15-27
12, 15, 20. 24, 30

AUTO TRANSFORMERS
VA Auto Taps

(Watts}

3 20 0-115-210-240
0-115-210-240
0-115-200-220-240
0-115-200-220-240
0-115-200-220-240
0-115-200-220-240
0-115-200-220-240
0-115-200-220-240

11

TRANS CASES
NEW Combined  wall
and floor mount-
ing
Send for details.
BRIDGE RECTIFIERS
200V 2A

400V 2A
200V 4A

15-79
POWER SUPPLIES 3-5-10W a
POWER SUPPLIES 25W
TRANSFORMER 3w
TRANSFORMER 5-10W
TRANSFORMER 25W

1+ Kit of parts to include on/off
switch, neon Ind. Stereo head-
phone socket. Plus Instructions
book £32-18.

BSR MINI-DECK

4 Speed Auto .Changer
BSR P128R

Single and Auto (Chassis)

-54
Garrard SP25 {Chassis) - 3%

NEW STEREO 30

Complete Sterso Chassis inc.:

7+ 7w RMS, Amp, Pre-amp. Power
Supply, Front Panel, Knobs (only
neads Mains Trans.). Stereo 30 £17:99
Mains Trans £3-58. Teak veneered
cab. £4-54.

TEAK AUDIO KIT 25W

Teak veneered cabinet

164: + 114: + 3}:. aluminium chassis.
heat sink and front panel brackets
plus back panel and sockets etc.
£1-n

CARTRIDGES
Magnetic Sonotone 100
Ceramic E.E.I.CS 2000
ALOS GP93-1
TCC ATSS

0-115-200-220-240

CASED AUTO TRANSFORMERS
240V mains lead input & USA 2 pin outlets.

20VA £4.42 Ref 133W
150VA £7-90 Ref 4W
500VA £13-32 Ref 67W
1000VA £19-86t Ref 8aW
2000VA £31-01t Ref 95W

ON SITE TOOL ISOLATORS
240 to 110V 500VA to 2KVA
(to BS3535) Send for details

39-481 | 500V 10A(PM 7AS8)

TEST METERS

Sec. 0-24-30-40-48-60V
Ref. STEREO FM TUNER WITH PHASE-LOCK LOOP
“E; Pre-selected stations supply 20-35V. 90mA Max.
£27-
£23-

3

Romovswn -
Y Y- T-T-Y-Y-¥7}

| «

Barrie Electronics Ltd.

3. THE MINORIES, LONDON EC3N-1BJ
TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST

AVO MMS5
U4315 (USSRA) inc 1sle

carry case £13-

POWER UNIT

CC12-05 Output Switched
3-4-5-6-7-5-9-12v
at 500mA. £5-18

* W:K:F ELECTRONICS

THE P.C.B. SPECIALISTS
PRACTICAL ELECTRONICS *‘PRINTED CIRCUIT BOARDS™
NOW AVAILABLE

TYPE ‘A" . Made In 1.6mm Epoxy/Glass-fibre. supplied Roll-tinned & drilled.
TYPE 'B’ : Made in 1.6mm S.R.B.P.. supplled Roll-tinned & drilled:

CRETE e e
ELecimy,

&
£ ed TAo SPﬂ”:sc; Ny 7"’C)I\(ID NI

/

R
[+ [4+7%
8 ¥, All units available Ex. Stock by return. All prices INCLUDE Post—Pack, and V.A.T.
TERMS: Cash with order. Cheques & P.O.s payable to W.K.F. Electronics.

QTY of TYPE ‘A" TYPE B’

ISSUE PROJECT P.C.B.8 PAICE  PRICE
Sept. 1976 Cross-Hatch Generator 4 375 —
Sept. 1976 Gas—Smoke Detector 1 225 1.65
Sept. 1974 Gas & Smoke Detector 1 = 175
JAN. 1975 ORION STEREO 20W AMPLIFIER 1 360 220
- May 1§75 I.C. Pulse Generator 1 - 1.40
- DEC.JAN. 1978 50 + 50W GUITAR AMPLIFIER 3 Az 20
* » » : :
» " Capac’tlve Dlscharge JUNE 1976 DIGITAL FREQUENCY METER ¢ 4 3%
: 'y Iy 3 June 1978 Audio Milllvolt Meter 2 - 1.80
;,;ard“td Electromc Igmtlon Unit JUNE-AUG. 1976  RADIO CONTROL SYSTEM 5 50 0

PRODUCTION SPACE ALWAYS AVAILABLE FOR:
P.C.B. PRODUCTION—ELECTROPLATING—SCREEN PRINTING—TINNING
CONTRACT ORILLING—ANY PHOTOGRAPHIC ART PROCESS

SERVICE FOR:
P.C.B. MASTER PREPARATION + ANY GRAPHIC ARTS PROCESS

FROM:

IMPORTANT NEWS:

We are pleased to announce that the *'Manta’’—one of the
highest quality ignition units available—is now supplied in
Kit Form.

Construct this top performance electronic ignition unit and
benefit from improved petrol consumption, smoother running

and instant starting for your vehicle. . ONLY
Kit grice (including postage and packing, VAT, full .
assembly and installation instructions: £16 50
(Ready-made unit available at £19-85, including VAT, postage and
packing)

Send S.A.E. today for full details of this top quality unit to:

ELECTRO SPARES

Dept. P.E., 187a Sheffield Road, Chesterfield, Derbyshire
S41 71Q. Tel. (0246) 36638

FOR OUTLINE QUOTATIONS PHONE:
WHITWELL (DE)RBY‘S) 695 (STD 090974)

ROUGH COPIES—EXISTING UNITS—CIRCUIT DIAGRAM
EVEN FELT TiP PEN ON OLD FISH & CHIP PAPER!!

QUOTATIONS FREE OF CHARGE BY RETURN
Large discounts given for long runs. Run-on's and repeat orders. Alsq call-off
orders accepted

ALL ORDERS & MALL TO:
W.K.F. Electronics,
Welbeck Street,

Whitwell, Near Workeop,
Notts.
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GOOD GOODS COME FAST AND EASY FROM SINTEL

High gquality components from
leading manufacturers only

TIMEKEEPING KITS-CMOS-DISPLAYS-MEMORY-BOOKS

GUARANTEE: Telephoned orders received by 4-30 p.m. (Mon.-Fri.} guaranteed CMOS from the top manufacturers, mainty RCA and Motorola
dispatched the same day. First Class Post. The same applies to written orders. cMos 1 <87 CD4085  0-74  Ciock chips
Teiephone Orders: Private customers (min. tel. order £5) quote Access or Barclay- CD4000 018 g::: :; AY51202 2-08
card no. Official orders. no minimum telephone order value. CD4001 0-18 1-18 .20 Q‘.’f’s‘o% ::
CD4002  0-16 0 i 5.80
GREEN CLOCK KIT Coioos 122, 9% 3 MK50253
Four digit 12 or 24 hr. mantei-plece CD4007 0-17 11 95
electronic clock with 0-5in GREEN displays CD4008  0-95 1-45 -98 gﬂ (ilbh
in a white slim-line case. ggm :: :; “,: 1om for ::
Easy to bulld. Order as ""GCK'' £12-90 Coson 047 ue 2
CRYSTAL CONTROL and BATTERY BACK-UP can be added to this clock. If mains CD4012 0.7 0-99 Verocases
nower is disconnected {through a power cut, accldental switching off or moving CD4013  0-58 122 7914100 2.84
clock) the clock will keep perfect time. Order as “"GCK + XTK + GBBK'' £19-65 ch4ot4 1-08 30 751411D 398
N CD4015  1-08 1 Py ) I e
CCK: Crystal-Controlled, 6 Digit, Car Clock Kit with Independant Journey CD4016 058 0.87 & » 750
¥ ' 751238D 2-18
Timer (P.E. Feb. '76) CD4017 0.9 o-ar 3 ‘%
b ‘ . CD4018 0.9 1-05 9- o
Runs off 12V (car} battery—protected against low voltage drop-out—internal CD4019  0-56 0-97 o % guna
battery back-up allows temporary disconnection—6 digit timer !ques journeys CD4020 1-16 1.45 . 4 C:S‘g .
up to 24 hours in hours, minutes and seconds—automatic intensity cpnlrol— CD4021 1-05 1-% 1. I »
uses 0-5in Red LED digits. Complete kit including case. Order as "CCK'' £39-50 gg‘og ;:g 0-94 0 ‘W (acas Oy
ATTRACTIVE 6-DIGIT ALARM CLOCK KIT. ACK Sk g Hi o M mLozwe  en
w"l,h :[::icnalb CEYSTAbLI CON'[TF!OL for high a(l:cura::y CD4025  0-17 055 0.2 IM6508 -0
and battery back-up—bleep alarm. snooze., automatic
intensityicontioluses]iled]0 SIn[CEDsoptionaljglouch New 1976 RCA CMOS ant Lineer 16 combined boteson ! £4.95
switch'' for ancoze (extray—complete kit including case. E o : :
Order as 'ACK' £26-80 New 1976 RCA ‘Power and Microwave' Databook 90900000000650000003I L)
p Motorola McMOS Databook (Vol. 5 Series A). c. 500 pages . £2-77
: 1
g:‘r:r‘\(ﬂeteAl::l::ua':(:t)'gv&"::r‘suc'rzxtegg:g:IEa’:gn!l::_tsnrz 1976 National Semiconductor 7400 serles TTL Databook, c. 200 pages ... £3-45
rond mp,‘s“' your clock each time power is digconnected— TTL Pin-Out cerd index. Set of curqu with pin-outs {top and bottom views) ot T.1.
alarm operationat while clock is on back-up. Order as TTL range and manyotherT.1.IC's . . . £2495
“ACK + XTK + BBK'* £33.58 Intel Memory Design Handbook, c. 260 pages £4-75
50Hz Crystal Timebase Kit: provides an extremely stable output of one puise MEMORY IC from Intel: P2102A-6 (new version of 2102-2} 16 pin, TTL compatible,
every 20 msec. Uses: Improving accuracy of digital clocks @ if used with battery 1024 x 1 bit Static RAM (Data supptied with tC) . . £3-35
back-up aiso makes clocks power-out or switch-off proof @ Repiacing 50Hz 8-way BOSS Switch: 8 ultra-miniature toggle switches in 16 pin DIL £2-60
signal on battery-powsred equipment @ Providing film synchronisation ® 32-768kHz Min. Watch Quartz Crystal £4-50. 5-12MHz Quartz Crystal £3-60
Monitoring or improving turntable speed. Complete kit. Order as “XTK' £6-28 LOW COST IC SOCKETS
:e;‘:e::‘rg::;:,‘:"’fgb; .muge‘d"e'r:a:s .g;’f_;z'. l;:l.s%wll and tested and with output Soldercon IC socket pins are the ideal low cost method of providing scckelav tor
100Hz Cryetal Timebase Module. Use as a pulse generator for any system Ig:;d(;rdogﬁaf;ﬁ g:g:ﬁécﬂgpgmz:lr off the lengths you need, solder into
counting In 1/100th sec. units. High stability. low current consumption {3mA Strip of 100 pins for 50p. 1,000 pins for £4. '3 000 pins tor £10-50.
typical)—Easily interfaced to TTL (requires 1 transistor}—>5 to 14V operation l(ltyplcnl) . U
—Built and tested and output preset to within +5 p.p.m. Order ag "'821-100" £12.70 XANG54 7 s.gmem Dl;playl
ADD VAT at 8%—25p P. & P. on all orders @ Access and Barclaycard orders FND500 Red C.C. LED 0-5in £1-02
welcomed, by post or phone (see above) @ Price List sent with orders or free on TIL322 Red C.C. LED 0-5in £1-20
request (send S.A.E.} @ Export orders welcome: No VAT but add 10% (Europe}, TIL321 Red C.A. LED 0'5§n £1-30
15% (Overseas) for Alr Mail P. & P. (Contact us first for Export rates on books). XAN6E52 Green C.A. LED 0 6in £1:75
XANGS4 Green C.C. LED

0-6in £1.75
Green Ph. Diode 4 x 0-5in £5-80

o st
53b ASTON STREET, BARCLAYCARD Officlal Orders Welcomed. Terms: 30 days for written
SI NTEL &on0 et oo dsror Lo — SINTE or phoned orders from Companies. Govi. Depls., Nat.

PRACTICAL SOLID
STATE D.C.
SUPPLIES

by T. D. Towers Price £5-85

PREGISION PETITE LTD.

119a High Street, Teddington, Middiesex TW11 8HG
Tel. 01-977 0878

AUDIO AMPLIFIERS FOR THE HOME

CONSTRUCTOR by I, K. Sinclare, S.A.E. please for leaflet and order form
Price £2:50. X

THYRISTOR AND RECTIFIER . Super 30 Kit (30 Tools) (incl.

MANUAL by RCA. Price £3°50.

drill without stand)
THE OSCILLOSCOPE IN USE by |. R.

£17-62 plus P. & P. 85p

Sinclair. Price £2°75,
UNDERSTANDING SOLID STATE . f
ELECTRONICS by Texas Instruments, e SuPer '0 Kit ('0 TOOIS) (H‘IC'.
Price £1-70. drill without stand)
TTL COOKBOOK by D. Lancaster. .
¥ Ler J— £13:74 plus P. & P. 65p
TRANSISTOR ELECTRONIC ORGANS :
FOR THE AMATEUR by A. Douglas. . Mk. Il Drill Stand
Price £4'75. £4-40 plus P. & P. 35p
HAKINS, TOUN SURALETEN
= ER’ E b :
R. H. Warring. Price £255, @ Mk 1l Drill only
ACTIVE— FILTER COOKBOOK by D. £8-79 plus P. & P. 35p
Lancaster. Price £9°50.
PROBLEMS AND SOLUTIONS IN . Flexible Drive Shaft
LOGIC DESIGN by D. Zissos. Price £2°15.

£5-46 plus P. & P. 25p

- ] Transformer 240V a.c./12V d.c.
£6 plus P. & P. 70p

SOLIDSTATECOLOURT.V. CIRCUITS
by G. R. Wilding. Price £6°25,

% PRICES INCLUDE POSTAGE ¥

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185
Closed Saturday I p.m.

Replacement drills, stones, burrs,
etc. 40p each. Circular saw blades
50p each. £2 per set of 4 sizes.
P. & P. any quantity 20p.

All VAT inclusive
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SINCLAIR 1C20

IC20 10W + 10W stereo IC amplifier kit with free booklet
and printed circuit, £4-95.

PZ20.Power supply kit for the above, £3-95.

VP20 Volume, tone-control and preamp kit, £7-95.

Send S.A.E. for free leaflet.

JC40 AMPLIFIER

New-integrated circuit 20W amplifier kit complete with chip,

printed circuit and data £3-95. Send S.A.E. for tree leaflet.

JC12 AMPLIFIER

6W IC audio amp. P
with free data and | /
printed circuit. UV

£2-25*

DELUXE KIT FOR JC12

Contains extra parts for the pcb and volume and tone
controls. Mono version £2-33. Stereo £4-95.

JC12 POWER KIT
Supplies 25V 1A, £3-55.
JC12 PREAMP KITS

Type 1 for magnetic pickups. mics and tuners. Mono £1- 50,
Stereo £3. Type 2 for ceramic or crystal pickups. Mono
88p, Stereo £1-76.

Send S.A.E. for free leafletr

PRINTED CIRCUIT KIT £3-95*

Make your own printed circuits. Contains etching dish,

100sq.in of pc board, 1Ib ferric chioride. etch resist pen,
small drill bit, laminate cutter.

SINCLAIR BLACK WATCH

Fully assembled

with black |
strap, £20-95*.

Bracelet, £2*.

S-DECS AND T-DECS*
S-DeC 12-24

T-DeC £4-05

u-DeCA £4-45

u-DeCB £7-85

IC carriers

16 dil: plain £1-07, with socket £2-21. 10TOS: plain 99p,
wilh socket £1-85.

FERRANTI ZN414

iC radio chip £1-44. Extra parts and pcb fon radio £3-65.
Case 90p. Send S.A E. for free data

SINCLAIR CALCULATORS*

Cambridge % £7-35. Cambridge Scientific £11-45. Oxford
300 £13-X. Programmabie Scientific with free malns unit
£24-95. Mains adaptors are available for all modeis (state
model) £3-20.

CBM CALCULATORS*

796MD 8 digit, %, memory N/A. 897D 8 digit, %. 4 func-
tion memory £7-50. SR79190 8 diglt or 5+ Zmemory/
trig./log/pi/powers £11-90. SR1800 £20-55. SR4148R (R)
£30+10. SR4130R (R) £42-95. (R} = free charger. Mains
adaptors for other modeis £3-20.

NOVUS CALCULATORS*

750 6-digit £5-30. 835 B-digit, %. 8q. root, const, 4 function
memory £7-60. 4525 10 digit programmable scientific (R)
£45-80. 4510 £13-20. 4515 (R) £37-65. 4520 (R) £23-65.
(R) = free charger. Mains adaptors for other models
£4-20.

Battery Eliminator Bargains
STABILIZED POWER UNITS*

Millenla series. Switched 1to 30V In 0-1V steps. 1A output:
Kit £11-45; Kit + case £14-40; Bullt £18-40. 2A output:
Kit £13-95; Kit + case £16-90; Built £20-95.

6-WAY SPECIAL £5)20

Switched output of ¥/44.

6/74/9/12V al 500mA.

6-WAY DOUBLE

RADIO MODEL £6-20

Switched output

3+ 4y + 44/6 + 6/

74 + 749 + 912 + 12V at 250mA. Also 15/18 24V single.
3-WAY MODEL

Switched output of 6/74/9V at 250mA with 4-way multi-jack
plug ‘and tree matching socket. £2-95*.

RADIO MODELS

50mA with press-stud battery connectors. 9V £3-25.
6V £3:-45. 9+ 9V £4:45. 6+ 6V £4-45. 4] + 4}V £4-45.
Also 9V 300mA £3-95.

CASSETTE MAINS UNITS

74V output with 5 pin DIN plug 50mA £3-45. 300mA £3-95.

CAR CONVERTORS
fnput 12V d.c. OQuput 6/74/9V d.c. 1A regulated, £4-75*.

SINCLAIR PROJECT 80 AUDIO

MODULES

FM tuner £13-25. Q16 £9-50. P25 £4-95. PZ6 £8-70. PZ8

N/A. Trans for PZ8 £5-60. 240 £5-75. Stereo 80 £11-95.

Project 805Q £18-95. Quad decoder £14-85.

81-PAK AUDIO MODULES

$450 Tuner £18-95. ALB0 £4-33. PA100 £13-45. MKB0 audio

kit £27-20. Teak 60 £9-95. Stereo 30 £15-95. TC30 £4-60.

AL250 £16-15. Send S.A.E. for free data.

SAXON ENTERTAINMENTS AUDIO

MODULES

SA1208 £18-95. SA1204 £13-30. SA608 £11-95. SA604 £10-30.

PM1201/8 £11-45. PM1202/8 £14-95. PM1202/4 £14-95.

PM1201/4 £11-45. PMS01/8 £9-95. PM301/8 £8-70. Send
| S.A.E. for free jeaflet.

MISTRAL 24 HR. DIGITAL CLOCK KITS*
Inciudes pcb, powser supply, case, yin display. chip and
all parts. Kit £10-95. Bulit £12-50. Also Mistral 2, de luxe
assembled version with alarm angd tilt sleep-ovqr facility
£13-95.

NATIONAL MA1001H DIGITAL CLOCK
MODULE*

Complete module including jin display and clock chip
fully assembled om a 1in x 3in pcb. Just add a power
supply. switches, etc.. to produce a 24 hr. clock with
alarm and auto-dim. N/A.

Send S.A.E. for our Digitat Clock leafiet

BATTERY ELIMINATOR KITS

Send S.A.E. for free leaflet on range

100mA radlo typs with fress-s(ud battery terminals. 44V
£1:95. 6V £1-95. 9V €1-95. 4}V + 4V UGOY 6V + 6V £2-60.
9V + 9V £2-80
100mA ¢ e typa with 5 pin DIN plug. 74V £1-95.
Transiet llized 8-way type tor low hum 3/ 44/6/74/9/12/
15/18V 100mA £3:15; 1A £6-50.

Heavy duty 13-wey types 44/6/7/84/11/13/14/17/21/25;/
28/34/42V. 1 amp model £4-40. 2 amp model £8-95.
Car Convertor kit. Input 12V d.c. Output 6/74/9V d.c. 1A
regulated £1-95.

MAINS TRANSFORMERS

6-0-6V 100mA 95p. 9-0-3V 100mA 95p. 18V 1A £1-65.
0. 12, 15, 20, 24, 30V 1A £3-60. 12-0-12V_100mA £1-05.
0.12, 15, 20, 24, 30V 2A £4-95, 20V 24A £2-25. 6-0-6V 1A
£2-16. 9-0-9V 1A £2-45. 12-0-12V 1A £2-65. 15-0-15V 1A
£2-95. 30-0-30V 1A £3-60. 6-3V 1}A £1-95. 0-24V twice
100mA £1-65.

SWANLEY ELECTRONICS

Dept. PE, PO Box 68, Swanley, Kent

Post 30p on orders under £2, otherwise free.
Prices include VAT (Overseas customers deduct
7% on items marked *. otherwise 11%). Official
orders welcome.

NTER LOCKING

Newest, neatest
system ever
devised for storing small
parts and components:

resistors, capacitors, diodes,

transistors,
etc. Rigid piastic units interlock together in
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots. 1D
and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

As supplied to Post Office,
Industry and Government Depts.

SINGLE UNITS (1D) (5in x 2}in x 2fin).
£2-50 DOZEN.
DOUBLE UNITS (2D) (5in X 4}in X 2}in).
£4-40 DOZEN.

TREBLE (3D) £4-20 for 8. .
DOUBLE TREBLE 2 drawers, in one outer
case (6D2), £6-50 for 8.
EXTRA LARGE SIZE {6D1) £5-50 for 8.
PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%.
Orders over £60, less 74%.
PACKING/POSTAGE/CARRIAGE: Add 75p to
all orders under £10. Orders £10 and over,
please add 10% carriage.
QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to totel remittance
All prices correct at time of going to press

FLAIRLINE SUPPLIES

(Dept. PE10)
124 Cricklewood Broadway, London NW2
Tel. 01-450 4844

P.E.JOANNA

Electronic
Piano

ALL PARTS CAN BE

SUPPLIED
Keyboard, Keyswitch, P.C.B.s,
Hardware, Semiconductors,

Resistors, Capacitors, Cabinets
Complete kits or easy stages

Send S.A.E. for details

Clef Products

31 Mountfield Road, Bramhall
Stockport, Cheshire SK7 1LY

G8CZW DIGITAL
FREQUENCY METER

Wy

Cow veiia imguineywiver) @ G

COMPLETE 50MHz KIT £54 inc. VAT and Post

ZN 1040€ Count/Dispiay I.C
Integrated Circuit Pack

Displays and Fiiter

Semiconductor and Diode Pack
Resistor and Capacitor Pack

Logic and Display P C.B.'s

5 MHz Crystal

Transformer 8-0-8V (+ 60p P. & P.)
1.C. Sockets Pack

Switches. Knob. BNC Sockets, etc
Hardware and Wire Pack
Case—Two-tone PVC-faced steel punched

CARNNLANNNO®
@
-~

and lettered (+ 75p P. & P.) 5-75
Spare min. BNC Sockets (50 ohm) 0-65
Spare min. BNC Plugs {50 ohm) 0-70
Complete kit ot parts for High Impedance

Buffer (includes PCB) a3-62
High Impedance Butter P.C.B. only 0-80°

Compiete kit for VHF pre-scaler (includes PCB
but tess I.C.) 1
VHF Pre-scaler printed circult board only 0
SP86318B 500MHz Pre-scaler 1.C. 8
ZN1034E Precision Timer 1.C 2-97
ZNAVIGE 3¢ digit digi-voltmeter 1.C. 6
Digital Voltmeter P.C.B's and Circults 3
NE592 Wideband video amplifier 1.C. 1
Reprint of full GBCZW article {post free) 0
All prices Inc. VAT at the standard rate. P!
20p P. & P. for packs. S.A.E. for full lisf

ELECTRONIC
(OLDHAM) LTD.

83 Lees Road, Oldham OL4 1JW
Tel. 061-624 8812
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ELECTROTIME

SPECIALISTS IN ELECTRONIC TIMEKEEPING

ELECTRONIC DIGITAL
ALARM CLOCK MODEL EC3

* LARGE 4 DIGIT DISPLAY * 24 HOUR ALARM * A.M./P.M.
INDICATOR * BRIGHTNESS CONTROL * FLASHING SECONDS
INDICATOR * ATTRACTIVE WHITE CASE % 5 MINUTE REPEATING
SNOOZE ALARM

Complete Built Clock £14 inc. VAT

LCD MODEL TLC4| LED MODEL TLES

Continuous
Readout
utilising
Liquid
Crystal Features:
Display with * HOURS
Backlight for * MINUTES

i ; , * SECONDS
night reading W Bt

* DAY OF WEEK

Features:

* HOURS

* MINUTES

* SECONDS

* DATE

£39:95 inc. vaT
£41-50 inc. VAT

£29-50 inc. VAT
Gold or Rhodium plated

Rhodjum
Gold

THE ‘“MISTRAL’’ 1
DIGITAL CLOCK

-

We are proud to announce the opening of our new show-
room in which you will find one of the largest ranges of
digital electronic clocks and watches available in the U K.
So why not call and see us? One year's guarantee with all
models. Electronic accuracy to within seconds per week.

ELECTROTIME, Dept. 3/7, 11 Shepley's Yard, Shopping Precinct,
Town Centre, Chesterfield, Derbyshire. Tel. (0246) 35804

Please supply ....
| enclose cheque/postal order

\, NAME oo
* PLEASANT GREEN DISPLAY * PULSATING COLON % 12/24 HOUR ADDRESS
READOUT # PUSH BUTTON SETTING * FULLY ELECTRONIC i
* BUILDING TIME THOUR = |
Complete Kit £11-07 inc. var ’
BUI" clock 214'95 Inc VAT ...........................................................
=

SINE WAVE OSCILLATOR

FROM THIS
> §-DeC

£ §
MAKE THIS = ¢ ‘}'ﬂoﬂ

‘5\ e

Simplity circuit design. Use S-DeC. Sockets In plastic block are connected in
prearranged pattern. To bulld clrcuit, simply plug In components.
Afterwards, unplug components ready to bulld more circuits. Use same
components agaln and again.

Every S-0eC comes complete with step-by-step Instructions. free control
panel, and bookiet with nine circuits you can bulld. Sine wave oscillator,
radio receiver, binary counter, VHF radio microphone—they're all easy with
S-DeC (see free booklat for circults and Instructions).

Send cheque/P.O. now and start designing the easy way, with S-Dec. Each
S-DeC costs only £1-98 plus 37p post, packaging and VAT.

v
.
8 Piease rush me..............5-DeCs so that | can start daslgnlng circuits the :
: oasy way. | enclose a cheque/P.O. for £........ :
1 [
' ]
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PB Electronics (Scotland) Ltd

57 High Street, Saffron Walden, Essex CB10 1AA
Telephone: Saftfron Walden (0799) 22876

ANNOUNCEMENT

We are adding a further 800
new items to our stock list of
components. Watch for our
advertisement in next month’s
issue! Better still, write NOW
for our NEW 1976 Catalogue.
It shows our complete rarige of
Electronic Components, Semi-
conductors, Audio Modules,
Hi-Fi Accessories etc., in fact,
everything for the electronic
enthusiast. AND all at unbeat-
able bargain prices'

Order your copy NOW

Only 50p + 15p postage

P.0. BOX 6, WARE, HERTS.

Practical Electronics October 1976
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RECEIVERS AND COMPONENTS

PADEC COMPONENTS
(Dept. PE)

C-D IGNITION TRANSFORMERS
Laminated core, clamp fixing, 15:1 ‘turns
ratio (FREE application circuit with trans'f, if
requested), £1-95 plus 25p P, & P.

I.T.T, DIECAST BOXES

(4% x 33 X 2in.approx.), £1-30 plus 30p. P. & P.
GLASS WIRE ENDED NEONS

7p each, 10 off 60p.

RESISTORS: {W CF2-20hm-2-2 Mohm (E|2),
2p each, 10 off (any mix) 12p,

' | 400mW ZENERS: 6:8Y,8:2V,9-1V, 10V, 12V,
13V, 16V, 20V, 22v, 24V, 27V, 30V, 9p each,

10 off (any mix) 83p. .
IN4001 .. S5p IN4004 .. 6p
IN4005 .. 7p IN4006 .. Bp ¢

P. & P, as indicated or 15p minimum

P.O.BOX 7], SOUTHEND-ON-SEA
ESSEX §S25DZ

COMPONENTS. BRAND NEW. Full marked,
full spec. BC107/109C 9p, 1N4002 4}p, 1N4004
5p, 1600/10 15p, 2200/16 18p, 1000/25 15p,
250/64 12p. Prices inclusive of VAT. Send for
free list to THOMPSON ELECTRONICS,
105 Park Road, Adlington, Chorley, Lancs.,
PR7 4JW. .

! p INFRA RED
S 0-125 02 e
RED | 15p 19p  |Axial iead 49p

6mW £1-55
panel G/Y 27p 33p OPTOData tree|
chp 1p OR 27p 33p ORP12 55p
mﬁ '0%‘&?1 "lSOkh a SCR's S0V 100V 400V Diac
14
G0 25w sww ol 100l 2R3 i BRIDY
Avdelbond 2gm 5P | 400V TRIACS 2A 60p 10A €1 sc
AC125/6/7/8 15p | 2N2926(G) 12p | VOLTAGEREGS.
AD161/162  40p | 2N3053 15p | 5V 7805 Plastic
AF117 20p | 2N3054 45p 12v 7812 1 Amp
AF124/5/6/7 34p | 2N3055 41p | 15V 7815 atl

BC.107:8/3  ®p | 2N3702:3/4 12p | 18V 7818 £1-50
BC109C 12p | 2N3903/4/5/6 18p | 723 DIP14  50p

BC1478/9 10p | 2N2646 35,
BC1S7/8/9  11p | mbr102  40n | BRIDGERECTS.
P
BC167/89 11p| 2N3819 255 | 2A 50V 20p
! P loai00v 3

BC163C  12p | 2N3823 30p v ®e
BC177/869 17p 2A 200 P
BC182 /4L 11p | IN914 3p | 2A 400V 46p
BC186/7 30p IN4001 Sp

IN4002/3 6p | ZENERS2 7-33v
BC21234L 12p
BCY70 71 72 up IN4004/5 7p | BZY88 or sim 9p

IN4006'7 8p -
BF1945  2p | IN400C 555 Timer  60p
BF1%7  14p ke 4 | 5562 x 555£1-10
BFY50/51  16p | BA100 % | "Maso £1.00
BFX29 3op | OA4? 6P | 7N414  £1-10
BFX84 24p | OA70 OA79  8p 7400 16p
BSX19/20 18p 0QA81 QA90 Tp
ocri 10p | OAS10ASS 6p [ p.iL. SOCKETS
2N706 10p | OA200 6p | g-pin 12p
2N1711 20p | OA202 7P| 14-pin 13p
2N2219 20p [ OP. AMPS 16-pin 14p
2N2904.5:6 7 16p | 709 ail 25p Mica + bushes

2N2904/5:/6A 18p | 7418-pin - 29p | TO3 TO66 Sp
2N2926(R) p| 748D 1L 26p | Dalo Pen 70p

PRICESINCLUSIVE + 15p P. & P. (1st class)
ISLAND DEVICES, P.0. Box 11, Margate, Kent

SMALL ADS

CONDITIONS OF ACCEPTANCE
OF CLASSIFED ADVERTISEMENTS

The prepaid rate for classified advertisements is 15 | 1. Advertisements are accepted subject to the

pence per word (minimum 12 words), box number

conditions appearing on our current advertise-
ment rate card and On the express understand-

40p extra. Semi-display setting £12.00 per single | ing that the Advertiser warrants that the
column inch (2.5cm). All cheques, postal orders ] adverti does not any Act of

etc., to be made payable to Practical Electronics and

Parliament nor is it an infringement of the
British Code of Advertising Practice.

crossed “'Lloyds Bank Ltd.” Treasury notes should { 2. The publishers reserve the right to refuse or
always be sent registered post. Advertisements, ;lit:ff:wa;“d"f““m:“k .
together with remittance, should be sent to the | & /ithoush every care is taken, the Fublishers

shall not be liable for clerical or printers

Classified Advertisement Manager, Practical Elec- | erors or their consequences.

tronics, Room 2337, IPC Magazines Limited,
London,

King's Reach Tower, Stamford St.,
SE13LS. (Telephone 01-261 5318).

+ Precision Polycarbonate Capacitors

All High Bllbilily—extremely Low Leakage
440 V A.C. RAN 63V D.C, RANGE

Value Dimen- Prica ValueuF 1% £2% 5%

(uF) slons (mm)each
L 0-01-0-2 £1-28 6p 50p
0-1 27 127 68p | 0-22-0-47 l} 82 7 51p
8 £

0-35 27 127 80p | 0-6 84p b6p
022 33 16 ép | 1-0 £1-56 91p 80p
025 33 16 82p | 15 2174 21.16 87p
0-33 33 16 99p | 2-2 £1-98 £1.32 75p
047 33 19 £1:10] 33 £2:40 £1.60 89p
05 33 19 £1-16 |47 £2-82 £1-88 £1-28
0-68 508 10 £1:28 | 68 £3.43 £2-32 2147
10 508 19 £1.37 |10 £4-98 £3.32 22:01
1.5 50-8 25-4£1:64 |15 £7-14 £4.76 22.88
2:0 508 25-4 £1.95 | 22 £9.66 2644 12390

TANTALUM BEAD CAPACITORS—Value available:
01, 0-22, 0-33, 047, 0-68, 1'0, 2-2, 3-3, 47, G-8uF at
15\'/25V or 35V; 10-0uF at 16V/20V or 25V; 22-0uF at
6V/10V -or 16V; 33-0uF at 6V or 10V; 47-0ul" at 3V or
6V; 100-0uF at 3V, All at 12p* each, 10 for £1.10°, 60
for £5*, 100 for £9°.

TRANSISTORS & I.C.’s

BC107/8/9 9p | *BC212/212L 12p | 2N 3050 50p
*BC114 12p | *BC213/213L 11p | OCT1/2 20p
*BC147/8/9 lOp *B3C214/214L 11p | *NES555Timer8lp
*BC153 16p | *BF194/5 12p | *741C 8pin DIL
*BC154/7/8/9 12p | BFY50/1/2 20p 32p
*BC182/182L 11p | AF178 40p | ZN414 £1-15
*BC183/183L 11p | AF239% 88p | 8N76013ND
*BC184/184L 12p | *2N3702/4 lln £1-60

POPULAR DIODES—IN®14 dp, 8 for 45p, 18 for 80p;
IN916 8p, 6 for 45p, 14 for 80p; 1844 &p, 11 tor 60p,
26 for £1-00, 1N4148 bp, 6 for 27p, 12 for, 48p; 1N4001
53p; 002 6p; 003 63p; 004 7p; 005 7§p; 008 8p; 007 8ip.
LOW PRICE ZENER DIODES—400mW, Tol. +£5% at
SmA. 3V; 3V3; 3V6; 4VT; 6V1; 6V6; 6V2; 6V8; TVD;
8V2;9V1;10V; 11V; 12V; 13V; 13-5V; 15V; 16V; 18V
20V;22V;24V;27V;30V; 33V. All at 7p each, § for 33p,
10 for 85p, 30 for £3-12. SPECIAL OFFER: 100 Zeners
(may be mixed) for £6-00.

RESISTORS—High stability, low noise carbon film 5%
W at 40°C, §W at 70°C. E12 serles only—{rom 2:2(
to2-2M (. ALL at 1p* each, 8p* for 10 of any one value,
?0p* for 100 of any one value. BPECIAL PACK; 10 of
each value 2-2Q to 2-2M (730 resistors) £5*

SILICON PLASTIC RECTIFIERS—1'6 amp, wire-ended
DO027:100 P.1.V. 7p (4 for 26p}; 400 P.I1.V, 8p (4 for 30p).
Bé!IDGE RECTIFIERS—2f amp: 200V 40p; 350V 45p;

SUBMINIATURE VERTICAL PRESETS—0-1W only:
All at 5p* each; 50; 100; 220; 470; 680 ohm; 1k; 2k3;
4k7 6k8; 10k; 15k 22k; 47k 100k 320k; 680k 1M;

M5; 5M.
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF 8EA/AIRMAIL.
Add 8% VAT to all items except those marked with *
which are 124%

Send 8.A.E. for additional stock lists. )
Wholesale price lists available to bona fide companies.
MARCO TRADING (Dept. P.3)

The Old School, Edstaston, Wem, Shropshire
Tel: Whixall 464/465 (8TD 094 872)
k’!‘rading Ltd.)

|
COMPONENTS AN HARDWARE—FAST.
catalogue and [samples. Send 2 x 6ip
stamps, MAGENTA ELECTROXNIGS LTD.,
61 Newton Xeys, Burton-gn-Trent,
Stafig\ DE15 0DW,

VAT INMMWLL SPEC.
P, & P, 15p. LESS THAN £1 each. 4in. 7-seg,
Comm, Cath. LED DISPLAYS. FND 500 4 for
23°95, 0 375in, FND 357 4 for £8°15. 0-2in, Red LED
WClip 5 for 85p. 5 each 1N4002/3/4 50p. 4 off
0-125in, LED W/Clip (1 each R, G, Y, 0) 75p. 2 off
each TIP3055/2955 £2-10 inc. Mtg. Kits. LM741CN
DIL 8 pin 4 for £1, 299 each, 2N3055 4 for £1, 30p
each. BFY50/! 53, 20D eaph. BC109/184L

10 for £1, 12p{each. IN4148/ Qr £3:50, 10
for 40p, 5p eac 0 for 30p,
5p each, 1000 , 10 for 40p,

7p each.

AUDIO-OPTICS
19 MIDDLEWAY, CHINNOR, OXON
Tel. 0844 52683

BRAND NEW COMPONENTS BY RETURN
Electrolylic Capacitors 16V, 25V, 50V —0-47, 1-0,
2-3, 4:7 and 10mF 5p; 22, 47 5ip (50V 8p); 100 7p
(50V 8p); 220 8p (50V 10p); 500 11p (60V 16p);
1,000 (16V) 15p, 1,000 (25V) 18p, 1,000 (50V) B2p.
Subminiature Tantalum Bead Electrolytics—o0-1,
0-22, 0-47, 1-0, 2-2 at 36V, 4 7/25V 11p; 10/26V,
22/16V, 47/6V and 100/3V 1
Mullard Min, Ceramic E12 Sariel 83V 29 —10-47pF
8p; 66-330pF 4p. Ceramic plate 50V E12 serles
22-1,000pF and E6 series 1,600-47,000pF 8p.

P
Mallard Polyular 260V Vertical Mounting E8
Serles—0:01-0-1 4p; 015, 022 5p; 0-33. 0-47 8p;
0-68 11p; 1:013p; 1-5 20p; 2-2 2Lp.
Mylar (Polyester) Fllm 100V Varticll Mounting—
0-001, 0-:002, 0-005 8p; 0-01, 0-02 8{p; 0-04, 0-05 4p.
Hinmm—n Resistors Highunb. E12 Series 5% —
Carbon Film W 1Q-10M-Q (10% 1M up) lp:
Metal Film §W 100-2M20 1-5p; Metal Film }W
1100—2M7n 1-5p; Metal Film 1W 270-10MQ

=?6p.
1N4148 8p; 1N4002 Sp; 1N4006 7p; 1N4007 8p;
BC107/8/9, 147/8/9, 157/8/9, BF194/7 9p.
Fuaes 20mm glass, 1}in glass, 1in ceramic 2p.
Post 10p (free over £4). Pricesinclusive of VAT.
THE C.R. SUPPLY CO.
127 Chesterfield Road, Sheffield S8 ORN

1

COPPER STRIP. {in. x jin soft, 42p/ft,

mHz, Xtals new, £4-38, post 25p, C.W.0

SENSION LTD., Goostrey, Crewe.
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AUTOMATIC 2-SEGMENT
PHASE MODULE

% For electric guitar/organ/
microphone +v¢ Fibreglass p.c.b. 4
Y Only 60x 50 mm v Can fit in- 4
side control section of instrument §

Continuously variable rate of 4
ase v Powered by PP3 (not
pplied).
Only £8:90 incl. S.A.E. All Enquiries 3

EXPRESS COMPONENTS (PE), 29 White 4
Road, 8tratford, London E15 4HA <4
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ENCLOSED PLUG-IN TYPE, 220/240V
a.c. 3 cfo contacts, complete with i f-pin base,
75p each®plus 20p post.

FLATPACK, for p/c mounting 24V d.c. | c/o
contact. 50p each, plus 10p post.

OPEN TYPE 220/240V a.c. 3 c/o contacts.
Single hole ﬁxunz, 35p each, plus 15p post.
REED SWITCHES, &ne.n/o plated contact.
Approx Iin. long, SOp per 25-plus 10p post,
PACKS OF P/C PANELS,\containing in
excess of 700 usable components, transistors,
SCR’s diodes, etc., and including encapsulated
relays, also transistor _seabilizer for power
supply, £5-80 per pad( Tplus £1 post.
CONSTRUCTOR’S KIT, comprising com-
ponents. hardware, relays, etc. Numerous new
and part used items, £5-40 per pack, plus £1

post.
MICRO SWITCHES, button, roller, low
torque, lachlng, etc., mixed lot, 10 for £1-50,
plus 50p po:
PROCESS TIMERS adjustable |-100 seconds,
24V operation, mcludes trip switch with reset
f:c:llty, £1 each plus 35p. post
PROGRAM TIMERS, suitable for lighting
displays, etc., complete with C/O micro
switches and fully adjustable operating cams.
SOV a.c. operation. 6 cam model, £2-50 each.
12 cam model, £4 each. Plus 60p post.
All prices inclusive of V. T; all items tested
ex-equipment except where stated. Cash with
order, minimum order value £3.
B. A. JONES (ELECTRONICS)
39 A;hg:to Valley Road, Brockwell
Chesterfield, Dcrhyshire
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500 CPMPONENTS. ?{éﬁmrs,\_clapacltors,
diodes, /transistors, pots, coils, etc. ntified,

formed|leads, fall-out and surplus. Goot.yalue
at 81-75. All inclugive (U.K. postal rates
C.W.0. please to: L. PENSENLY (PE),
head Farm, South Queensferry, West

TTL-SRECTATULAR!

(All famous makes. Prices include VAT)
7400 12p 7447 80p 74107 29p
7401 13p 7448 82p 74109 54p
7402 13p 7450 13p 74121 1lp
7403 13p 7451 13p 74122 50p
7404 15p 7453 13p 74123 59
7405 15p 7454 13p 74141 74p
7406 27p 7460 13p 74145 78p

15p 7472 22p 74150 £1.05
7410 13p 7473 27p 74151  69p
7411 20p 7474  28p 74153  65p
7412, 16p 7475 47p 74154 £1.35
7413 3lp 7476 18p 74155 74p
7414 65p 7480 44p 74157 86p
7417°  26p 7483 76p 74160 £1-10
7420 13p 74 97p 74164 £1-35
7422 20p 7485 £1:03 74174 £1-10
7425 16p 7486 19p 74175 92p
7427 16p 7489 £2:50 74181 £2-19
7430 13p 74 43p 74190 £1.25
7432 15p 7491 60p 74191 £1.25
7437 29p 7492 46p 74192 £1.08
7440 13p 7493 46p 74193 £1.08
7441 &9p 7495 60p 74195 90p
7442 63p 749 69p 74196 £1.19
7445  80p 74100 97p IN4148 12p
ZTXI108 7p ZTX300 I2p (IN4003 4p

Inte! 2102 [K Memory £3
. DL707E 0-3in. Display 69p
Min. order £2. P. & P. 20p (Ist class) C.W.O.
Send S.A.E. for full list
J. C. JONES (Dept. PE2I)
46 Burstellars; es, Cambs.
PEI7 4XX
(Mail Order_onl

INDUST . 1930 to 1975. 2,200 types in
stock, ny obsolete. List 20p. Qué¢tation
S8.A.E. /Postal export service, v ish to
purchage new and boxed valy Déalers,
wholesglers, etc., stock: COX

The Parade, East

Wittering, Sussex. Tel. West Wittering 2023.

R. T. SERVICES
(MAIL ORDER ONLY)

75 Hayfield Road, Salford 6
Lancs.

FM TUNMNER with R.F. Stage and A.G.C.
3 transistors, neg. earth 24 X 2 X l4in with
circuit, £1-75,

Memory Array Panel.
P.&P.

P.C. Board §/S. 5% X 54in 10 for £1'25,P, & P.
Mixed Pack of C280 series Mullard capacitors,
100 for £1-15 inc., P. & P. Send 5.A.E. for our

list prices.
Tel. 061-236 1541
Al prices include VAT and P. & P.

£1:50 inc. VAT,

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash, Contact COLES-HARDING &
CO., P.O, Box 5, Frome, Somerset. Immediate
cash settlement.

Bank of 20 Neons, 80p (20p). 5 Figure Resettable
Counter, 18/22V, works on 12V, £2-50 (60p). Box
with 20 X LAZ Pot Cores + 20 X 1% caps, 21.75
{80p). Copper Clad Pax, Panels: 5} x 5iin, 6 for 85p;
12 x 12in, 80p; 174 x 9iin, 80p; 84 X 9}in, 3 for
£1-85. Pibre Glass: 7 x 8in, 86p; 13 X 5§in, 80p;
13 x 11in, £1-50; double-sided plus 10%. All C.P. 74
Series 1Cs on Panels, 15 for £1 (20), 100 Ass. 8/Mica
Caps, 70p c.p. List 15p. refund on purchase,
71b Assorted Components, £2-60 c.p.
J. W. B, RADIO

ale, ire M33 1INL

Mail order only

Rarnfield O

S
Postage in brackets *

MINIATURE RESISTORS CARPE
59 E12 Series {W, IW, 1W
and wattages to your choi
P, & P p. CAN
Reading RG1 1BR.,

LADDERS

LADDERS, varnished, 20ft. 9in. extd., £20-50.
Carr. £1-90, Leaflet, Alloy ext. and loft ladders.
Immed. despatch. THE LADDER CENTRE
(PEE), Halesfleld (1), Telford, Salop. Tel.
586644. Order C.0.D.
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EDUCATIONAL

BOOKS AND PUBLICATIONS

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. 771Y, Intertext House, London
SW8 4UJ

Tel. 01-622 Y911 (all hours)

RADIO AMATEURS EXAMINATION. City
and Guilds. Pass this important examination,
and obtain your G8 licence, with an R.R.C.
Home Study Course. For details of this, and
other courses (G.C.E., Professional Examina-
tions, etc.) write or phone: THE RAPID
RESULTS COLLEGE, Dept. JS1, Tuition
House, London, SW19 4DS. Tel. 01-947 7272
(Careers Advisory Service) or for a prospectus
only ring 01-946 1102 (24 hr. recording
service),

CITY & GUILDS EXAMS

Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians Radio
Amateurs. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 771Y, Intertext House, London
SW8 4UJ
Tel. 01-622 9911 (all hours)

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. 771Y, Intertext House, London
SWS8 4UJ
Tel. 01-622 9911 (all hours)

"HEATSINK SALE.

SITUATIONS WANTED

CITY OF LONDON
POLYTECHNIC

The Library and Learning Resources Service

AVA TECHNICIAN
(Maintenance)

(Media Services) Technician Grade 3

A keen young electronics technician is required
to join a team engaged in providing a basic
repair service for a wide range of audio visual
and television equipment,

Applicants should have a sound practical
knowledge of relevant electronics an
mechanics with experience and qualifications
in the field.

Salary: £2,325-£2,655 per annum plus €465 p.a.
London Allowance, and £312 p.a. supplement.
Entry point determined by age, qualifications
and experience,

Application forms and further details are avail-
able from:

The Assistant Secretary
City of London Polytechnic
Admini rdt;vg H d

ters
117/119 Houndsditch, London EC3A 78U

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1886).
B. T. King, Director, M.1.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V 3AT. Booklet on request.
Tel. 01-248 6161. Telex 883805.

. START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows step by
step how to rewind motors, working part or
full time, without previous experience.
Everything you need to know easily ex-
plained, including where to obtain materials,
how to get all the work you need, etc., etc.
A goldmine of information and knowledge.
Only £3'90 plus 26p P. & P, From:
MAGNUM PUBLICATIONS, Dept. PES
Brinksway Trading Estate, Brinksway
Stockport SK3 0BZ
Overseas Distributors wanted.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service
sheets on radio, TV, etc., 75p plus S.A.E.
Colour TV service manuals on request. S.A.E.
with enquiries to B.T.S., 190 Kings Road,
Harrogate, N, Yorkshire. Tel. 0423 55885.

SERVICE SHEETS, Radio, TV, etc.,, 50p and
S.A.E. Catalogue 20p and S.A.E. HAMILTON
RADIO, 47 Bohemia Road, St. Leonards,
Sussex.

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.AE. with
orders-enquiries. TELRAY, 154 Brook Street,
Preston, PR1 7HP.

FOR SALE

PE JOANNA PIANO 61 note keyboard (C-C) £17.
Sixty-one contacts, £6. Assembled, guaranteed
P.C.B’s: 12 envelope, £2'50 each; generator
27, pre-amp £6; supply, £6; case £8; or £70
complete. TAYLOR, 79 Nightingale Road,
Hampton, Middlesex (01-979 7511).

Popular sizes. Popular
S.A.E. for list. PHOTONICS, 16

R{rices.
Montrose Drive, Nuneaton,

DISCOLIGHTS. Summer sale. Soundlights
(3-channel) £16. Strobes £22. Free catalogue:
AARVAK ELECTRONICS, 12a(L) Bruce
Grove, London N17. (01-808 8923).

AMPS. We have some 8-track car stereo Amp
Modules for sale. They are 2} + 2}W, and are
complete with volume, tone, balance, sliders.
And wiring diagram. These are excellent for
headphone amps and most other small amp
applications, Price £3, post 23p. Cheques/
P.0.s to W, B, SPEX R 5o, Qld

HE P.E. SOUND SYNTHESISER, fully built,
PCB’s throughout. Offers to CHRIS, 052-285
345 (Bassingham).

ORGAN KIT, 2 manual and pedals playable,
almost completed, ideal to incorporate syn-
thesizer, £200 o.n.0. MR. JAMES, 86 Alexan-
dra Road, Edgbaston, Birmingham, B5.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

WANTED. Small Oscilloscope., REID-JONES,
6 Meadow Close, Clifton, Preston, Lancs.

MISCELLANEOUS

LOW COST 1.C. MOUNTING for any size DIL
Eackage. 100 Soldercon sockets 66p. 7 and 8
ole plastic supports 5p/pair. Quantity rates,
S.A.E. details and sample, Trial pack 65p
(P. & P. 10pforder). PKG ELECTRONICS,
Oak Lodge, Tansley, Derbyshire, DE4 5FE.
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MISCELLANEOUS (Continued)

H.M. ELECTRONICS
2758 Fulwood Road. Broomhifl, Sheffield S10 38D

Give your project that

i professional looking
t i [linish. Build itinaBEC.
e e Dry transter lettering
BEC 3 now available . . .
CABINETS
ORION cabinet still ilable punched or

Send 15p (refundable) for leatiets.

RECHARGEABLE NiCAD BATTERIES. Pencell,
AA 94p; Sub, “C” $1-16; °C" 8£1'92; “D”
£2:59; PP3 #4-48. Chargers: $4'48, 8448,
£4-08, 84-98, £3-98 respectively. Others avail-
able, All prices include VAT. 'Add 10% P. & P.
8,A E, for price list ]ﬂus 25p for information
booklet, SANDWELL PLANT LTD., 1 Den-
holm Road, Sutton Coldfield, West Midlands,
Tel, 021-354 9764.

PRINTED GIRGUITS
and HARDWARE

Readily available supplies of Con-
structors’ hardware, Aluminium
sheet and sections. Printed circuit
boards, top quality for individual
or published designs.

Prompt service.
Send [5p for catalogue.
RAMAR CONSTRUCTOR SERVICES

Masons Road, Stratford on Avon
Warwicks. Tel. 4879

. COLCHESTER'S COMPONENT 8HOP open
Sunday-Friday, 12-8 p.m. J. K. ELEC-
TRONICS, 11 Mersea Road. Tel. 64433,

INSTRUMENT CASES

Range of over (00 standard sizes in stove
enamelled steel with hole punching service
to customer’s requirements.

Specials, prototypes and quantity.
2 x 6ip stamps for lists to:

NOTTINGHAM AUDIO SERVICES
13/16 Foxhall Road, Nottingham NG7 6NA

suo e TREASURE TRACER
\S MK I” Metal Locator

@ Vericap tuning
W Britain s best selling metal locator kit
B Fitted with Faraday shisid

B Speaker and sarphane opsralion

B 4,000 siready sold

® Probullt search coil asesmbly

W Fwve transistor circuit

® Thoroughly professional finih

@ You only need soldering Iron, screw-
driver. pliers and snips

® As seen on BEC-1 snd BBC-2 TV

Send stamped. addressed anvelops
for leaflet

Compise £42.50 Surad  £17-50
Post 85p + £1 00 VAT (8%) Post 85p + €1 40 VAT (8%)

MINIKITS ELECTRONICS. 6g CLEVELAND ROAD
LONDON E18 2AN (Mail Order Only

- . .

/" KNOCKDOWN PRICE TO CLEAR: £2 inc. post
for a partly completed Electronic usic
Module in strong metal box 17 x 12 x 5ch

| vith printed cirgui W

/ trausiwm astic Sheet, stiff, Tmm

thick, 7 ‘tangle up to 35 x 50cms, 30

S——sqem for 1p. plus post 1lp. Oscar Satellite
Predictor, ping to shack wall and shows time
and longitude of 7 successive equator crossings,
70p inc., post. S.A.E. for lists please.

TRISAGION LIMITED, Dall, Rannoch,

Perths (088_22 379 most evenings).
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SUPERB INSTRUMENT CASE8 by Bazelli,
manufactured from heavy duty pve faced
steel. Hundreds of people and industrial users
are choosing the cases they require from our
vast range, competitive prices start at a low
75p. Examples: width, depth, height, Bin.x
6in x 3in, £1-85; 10inx 6in x 3in, £2-20; 10inX
8inx 3in, #£2.75; 12inx10inx 3in, £3.80;
8in x 4in x 4in, 81.80; 10in X 6in X 4in, £2.70;
12in x 8in X 4in, £3.60; 7in x 7in X bin, $2.65;
8in x 10in X 6in, £3-60; 12in X 8In X 7in, £4;
12in % 12in x 7in, £4-40. Plus over 400 models
to choose from. Prompt despatch. Free literature
(stamp would be appreciated): BAZELLI,
Dept. No. 23, St. Wilfrid’s, Foundry Lane,
Halton, Lancaster LA2 6LT.

PUBLIC ADDRESS
ENGINEERING!

Find out more, join the Association of Public
Address Engineers—Details from:

The Secretariat ‘
APAE

47 Windsor Road
Slough, Berks.

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236.

BURGLAR ALARMS
Supplies and equipment

Special Offer—Large size
PRESSURE MATS £1-20 ﬂ

MAGNETIC CONTACTS
with magnet. Flush and Surface 5p

BELLS, SIRENS, ALARM-UNITS, CABLE,
BELL COVERS, WINDOW FOIL, VIBRA-
TION CONTACTS. Send S.A.E. for free cat.

COMPLETE KIT. FANTASTIC VALVE
Everything you need—only 240

Please add V.A.T. at 124% plus 50p P.P.

A. D, ELECTRONICS, Warbreck Moor
Aintres, Liverpool L9 0OHU. 051-525 3440

DO-1T-YOURSELF LOUDSPEAKERS for hi-fi
are our speclality. Full range of components
and accessories including chassis speakers,
cross-overs, sound absorbent, grille fabrics,
etc., always available. We stock the fabulous
vaiue Helime speaker kits (complete with full
and easy instructions), also Peerless and
Wharfedale kits. Just about the loweat prices
anywhere| Send 8ip stamp for bargain list to:
AUDIOSCAN, Dept. PE-1076, 4 Princes
Square, Harrogate, North Yorkshire.

ENAMELLED COPPER WIRE

S.W.G. 11b reel 11b reel
10to 19 £2°95 £1.60
20 to 29 £3°)5 £1°80
30to 34 £3-45 £1-90
35to 40 . £3°65 £2:10

All the above prices.are inclusive of postage and
packing in the U.K.
COPPER SUPPLIES
f 102 Parrswood Road, Withington,

Manchester
Telephone 061-445 8753

QUALITY ASB80RTED nuts, screws, washers,
Brass and- steel, Various sizes. Approx. 6oz
65p inclusive: BRITTAIN, The Bungalow,
Buckhurst Lanc, Sunninghiil, Berks. 8L5 7QB.

GLASS FIBRE P.CB.’s

From your own tape, film or ink master
Send S.A.E. for quotation
PRACTICAL ELECTRONICS printed circuit

boards in glass fibre, drilled and tinned.
Radio Control System June to Aug. 76, Com-
plete set of 8 boards £5:30p.

Digital Frequenty Meter May to June 76. Com-
plete set of 4 boards £420p. C.W.O. please.

PROTO DESISN, 4 Highclifie Way, Wickford, Essex SS11 8LA

LOW -GOST — HIGH EFFICIENGY
AUDIO osciiiarox £20

koo

RANGE: {0Hz to 100kHz. OUTPUT: 1V,
sine/sq. DISTORTION: less than 0:02%. 9V
batterz. Also available in Kit form at £16-50.
Add 8% VAT. P. & P. and ins. 75p,

Leaflet available. Also F.M. Signal Generator,
Millivoltmeter, freq. meter, THD analyser,
P.S. Units and high quality amplifiers.

TELERADIO ELECTRONICS

325 Fore Street, London, N? OPE
Tel. 01-807 3719

CABINET FITTINGS

FOR
Stage L d kers and Amplifier Cabs
Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.
Send 2 x 8ip Stamps for samples and list.

ADAM HALL (P.E. SUPPLIES)

Unit @, Starline Works, Grainger Road
Southend-on-Sea, Essex,

TRANSMIT!

% Unique TRANSMITTER RECEIVER
Kit. No licence examinations or tests
required to operate this transistorised
equipment. Easy to build. Get trans-
mitting. Send £7°95 plus 20p P. & P.

% Psychedelic MINI-STROBE Kit, Take
a pocket-sized lightning storm to
Disco’s and parties, °Brain-freeze’ 'em
with vari-speed stop-motion flashes.
Includes super case too., Send £3.50
plus 20p P. & P,

(All prices include V.AT.)

Send remittance to:
BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
(Moil order U.K. only)
Or for more details, send 20p for lists

COIL WINDING S8ERVICE. Contact EMS, 21
Mount Road, Benfleet, Esgex, S87 1HA. ~

1.C. EXPERIMENTER’S KITS
Learn about modern electronics with our new
series of Kits on digital logic techniques. Each
Kit contains specially selected I.C.s, Holders,
Veroboard, L.E.D.s, and Instructions.
Available at £3:50 each (including P, & P.}
Kit One—Gates Kit Two—Flip-Flops
Kit Three—Shift Registers
Kit Four—Counters Kit Five—Displays
.A.E. for further details to:
AUTOMATED HOMES
69 High Street, Ryton, Coventry CV8 3FJ
(Mail Order Only)

12 _VOLT FLUORESCENTS

MADE BY THORN

350/ OF F LIGHTING. _ ideal _ for
S o Caravan, Boat, Tent.
RRP Emergency Lighting etc.

Al lamps guaranteed
for 12 months.

21 ins 3 121ns
13 watt % 8 watt
£4-30 7'£4-00

All famps have On/Off Switch. Wrong Poianty
Protection Device and Diffuser. «

CASSETTES All Cassettes in Plastic
MCASSETTESnP Case with Index and
€90 45p Screwed Assembly.

All prices include VAT. Add Postage 5p In €1.
Quantity Discounts. SALOP ELECTRONICS
10 Units 5% 23 WYLE COP

50 Unlts 7% SHREWSBURY

100 Units 10% Tel, 53208
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OSMABET LTD We make transformers
amongst other things
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c.. 5V 1A 80p; 6:3V 1:5A £1-65; 3A
:210 6A CT £3.75; 12V 1:5A £2-10; 3A £3:75; GACT
16V'l SACTE: 45; 24V 1 SACTEJ 75; GACT
t B BAI11”12AE1.50‘0V3ACT£7
50V 6A CT t1l 75; 25V 2A + 25V 2A £7} 12V 4A + 12\/
4A £7.
LT TRANSFORMERS TAPPED SEC, Prim 200/240V
0-10-12-14-16-18V 2A, £4; 4A, £5-25. 0-12-15-20-24~
30V 2A, £4-50; 4A, £6-75. 0-5-20-30-40-80V 1A, £4-05;

Dear Customer,

We are selling off large
guantities—of—steck—{est
gear, components, et¢.)\at
much reduced prices, ang
would sincerely welcome

GIRO NO 331 7056 Access and Barclay
card accepted

CwWO_only Terms of business as
our Catalogue

Enport Order enquiries welcome (£5mn

L it 1 el A

Oftic 0 trom
tional and Government Depa mems
ALL PRICES Include VAT and P. & P

10P + > 9 17 K, 5 DAYS

1976 ISSUE 66 PAGES—3,000 ITEMS
FULLY ILLUSTRATED

2A. £8-75. 0—40-50-80-80-100-110V 1A, £7. : \ *20p CREDIT
MIDGET neCTIriEn TRANsroRMERS -callers any time Monday)| VOUCHERS
N 40V a.C., 6-0-6V 1- .

5?;::?-;;2%2’32\2 A oF 20—&20\2:\/-75&5 9go-§¥ to Saturday between 3a.m.| ék'{_'gngcﬁ;%c'(

LaA, R 2ish, ] \ g
054"+ 8V 0.5, or 9V 0. 35A + 9V 0. 35, of 12V 0 264 and 5 p.m. Many thousands | GUARANTEED

+ 12V 0-25A, 0r 20V 0-15A + 20V 0+ 15A, all at £2 each. . .
LOUDSPEAKERS of items-are- pﬁfed -and *DISCOUNTS

24in 8 or 75N, 2}in 8 or 250, 3in 3, a or 3501, 3pin 1501,
£1 each; 8 x5ln 3, 8 or 251, £1-75; Qoodmans
40, ﬂSﬂ 7 x 4in, 3-8, 15

listeet” If you cannot visit

/ Boxes — Cases

8¢in twin cone. hi-fi, .

or 250, £1-50. . p]ease send for lists. Kita — PC Materials
‘INSTANT"' BULK TAPE/CASSETTE ERASER - ] Tools - Reelstors — Test
Inatant erasure any diameter tape spool or Cassette, If mu Wlsh_ . i@ -pﬁfeha-s-e-.h. Meters — Capacitora —
demagnetises tape heads, 200/240V a.c., £3-75. — Hardware — Semiconduc-

an item on the list a short
telephone call will secure
(providing it isn't already

tors — Books — Pots — Coils
-Audic Accessories — Screws
Connectora — Audio — Modules
—Veroboard Transtormers—
Knobs — Caiculators — Audio Leads

SYNCHRONOUS GEARED MOTORS 200/240V a.c.
Brand new Smiths, built In gearbox. 6 r.p.h., 75p each.

PAPER TUBULAR CONDENSERS
4:7mF, 180V, 30 x 20mm, 20p (100 for £10).

SPEAKER MATCHING AUTO TRANSFOHMER

ST e sold). Barclaycard and ||
P Letc.
VALVE AMPLIFIERS oo;waﬁcv%gpggvz: SR Access orders are taken )
CABLES — CABLES — CABLES over the teleBhQne ¥
MICROPHONE TWIN H/DUTY, BRAIDED SCREEN SPECIAL CAPACITOR KITS

Professionai cable for sta
covered, grey. 20p per m
black. 10p per metre.

MULT! WAY SCREENED, PVC COVERED

studio. outdoor. PVC
e. Grey: Single cable,

CHILTMEAD
P.S. So don't delay—come today

C280 Kit—PC Mounting polyester 250V 5 of each
value: 0-01. 0:022. 0-047. 0-1. 0:22uF, 2 of 0-47. 1uF,
£1-81 net.

C296 Kit—Tubuiar polyester. 400V, 5 of each value

38 way £1; 25 way 75p; 14 way 50p; 4 way 14p; and PLEASE Lake/__somethmg 0-01.0-022. 0-047. 0-1, 0-22uF. 2 of 0- 47uF, £2-43 net.
2 way 10p; 1 way 8p per Metre. W3 - g Ceramic Kit—square plaque, 50V 5 of each vaiue,
LOW LOSS CO-AXIAL CABLE 750 away. 22, 33, 47, 100. 220. 330, 470. 1000pF, 220. 4700pF,

UHF, white, 12p per metre: VHF, white, #p per metre
FLEXIBLE PVC MIN! 3-CORE CABLE, 18/0-10MM
100 metrea £3. Ideal for speakers. intercoms. stc.

TWIN FIG. 8 CABLE
Polarised, £2.50/100m.

ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
ALL SIZES AND COLOURS CONNECTING WIRES,
MULTI SCREENED AND UNSCREENED CABLE.
TRADE ENQUIRIES INVITED
Carriage and VAT extra on all orders
S.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

4§ Kenllworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314

0-01uF. £1.71 net

CEHILTMEADLTD

7/3 ARTHUR ROAD, READING, BERKS,
(rear Tech College) Tel Reading 582605

SPECIAL RESISTOR KITS (CARBON FILM5%) (Prices
incidde post & packing) 10E12 §W or }W KiT: 10 of
each)E12 value. 22 ohms—1M, a total of 570 £5-04 net

W or W KIT: 25 of each E12 value, 220hms—
" a total of 1425 £11-70 net

B. H. COMPONENT FACTORS LTD.

MULTIMETER L4323
22 Ranges plus AF/IF Oscilla-
tor 20,00001/Volt
Vdc—08-5—1000V in 7 ranges
Vac—2-5—1000V in 6 ranges

Screened stereo £1/15m.

Ube Accens bere

lde—0-05—500mA In § ranges
M . Resistance—5(1—1MQ In 4
ranges.
(EStabHShed Acc?:racy 5% of £.5.0
197 O ) OSCILLATOR—1KHz and
465KHZ (A.M.) at approx. 1 Volt.
. Size—160 x 97 x 40mm
DIGITAL CLOCK MODULES, KITS DL-750E O-S!n £1:50 CA3140 {EIMOS) 95p Supplled complete with carrying
Catalogue free on request. DL-747E 0-6in £1-50 741 Minidip 25p case. test leads and battery
oG () CEELND CLOCK CHIPS SOLDERCON PINS PRICE £9-95 net P. & P. 75p U4323
DL-704E 0-3in 70p  AY-51224A £3-50 100 60p MULTIMETER U4324
DL-707E 0-3in 709 MK 50253 £5-50 1000 £4-00 :2“6 g&n‘%eu High sensitivity.
DL-728E 2 x 0-5in £1-80 OP-AMPS DIL SOCKETS Vd voit
H ic—0-6—1200V In 9 ran, es.
DL-727E 2 x 0" 5in £€1-80 CA3130 (COS/MOS) £1-00  14/16 pin 15p Vac—3 800V in 8 mngesg
Idc—0-06—3A in 6 ranges.
CMOS WITH DISCOUNTS! (Any mix: disc. 10% 25 + . 25% 100 + 335% 1.000+ |ag—0 3—3A1In SSVAra\gg:S
4000/14000 0-20 4037/— 1-06 4075/14075  ¢- 14415/ — 7-35 14526/ — 2-15 Resistance—25N—5M() in 5 ranges.
4001/14001  0-20 4038/14038  1-20 4076/14076 1. 14419/ — 2.87  14527/4527  1-76 Accuracy—dc and R—24% of F.S.D.
4002/14002  0-20 4039/~ 3.08 4077/14077 o 14422/ — 4-98 14528/4098 122 ac and db—4% of F.S.0.
4006/14006 131 4040/14040 1-19 4078/14078 0- 14435/ 793 14529/ — 1-72 Size—167 x 98 x 63mm
4007/14007 0-20 4041/— 0-83 4081/14081 0- 14440/— 11-58 14530/ — 0-95 Supplled complete with storage case.
4008/14008 107 4042/14042 0-93 4082/14082 0. 14450/ — 2.67 14531/~ 1-7¢ test leads, spare diode and battery
4009/14009 0-60  4043/14043 112 4085/— 0 14451/ — 2-87  14532/4532 1-39 PRICE £11-72 net P. & P. 75p U4324
4010/14010  0-80 4044/14084  1.04 4085, 0 14490/~ 6:51 14534/ — 8-15
4011/14011  0-20 4045/— 1-56 1- 14160/ — 1-18 14536/ 4-00 MULTIMETER U4341
4012/14012 0-20 4046/14046 1-48 4093/(14093) 0- 14161/ — 1-18 14537 13-17 27 Ranges plus Translstor Tester
4013/14013  0-80 4047/— 1-01 4094/— 2- 14162/— 1-18 14539/ — 1-24 16,7000/ Volt.
4014/14014  1-12 — 0-60 4095/— 1 14163 — 1-18 14541/ — 1-82 Vdc—0-3—900V In 8 ranges.
4015/14015  1-12 4049/14049  0-80 4096/— 1 14174/— 1-08 14543, 1-82 Vac—1:5—750V In 6 ranges
4016/14016  0-60 4050/14050  ©0-80 4097/ — 4 14175/— 1-04 14549/ 410 Idc-—0-06—600mA in 5 ranges.
4017/140 112 4051/14051  1.04 4098/14528 1. 14194/ — 117 14552/— 1050 tac—0-3—300mA in 4 ranges
4018/14010  1-12 4052/14052 1-04 4099/ — 2. 14501/— 0-20 14553/ — 4-66 Resistance—2K(1—2MN in
4019/14519  0-60 4053/14053  1-04 40101/ — 1 14502/4502  1-38 14554/ 1-67 4 ranges. Accuracy—dc—24%.
4020/14020 1-24 1-29 4010/ — 2- 4503, — 0-75 14555,4555  1-01 ac—4% of F.S.D.
4021/14021  1-12 1-48 40103/ — 2 14505/— 4.38 14556,4556  1-01 jte—10—350 In 2 ranges.
4022/14022  1-07 1-46 40104/ 2. 14506/ 0-57 14557, 4.65 Size—115 x 215 x 90mm
4023/14023 0-20 29-81 4010 0- 14507/4030 0-80 14558/ — 1-25 Complete with carrying
4024/14024 0-87 6-20 40105/14580 B- 14508/4508 3-08 14559/ — 4-10 case, test leads. and battery.
4025/14025 0-20 1-24 40109/ — 2- 14510/4510  1-51 14560/ — 217 PRICE £12:10 net P. & P. 75p U4341
4026/— 1-92 2560 40181/14581  4- 14511/4511  1.74 14561 0-70 -~
4027/14027  0-60 10-10 40182/14582 1- 14512/— 1.03 14562/~ 5-59 MULTIMETER U4313
4028/14028  1-00 1-22 40194/ — 2- 14514/4514  3-47 14566 — 1-67 33 'a" os. Knite edge with mirror scale.
29/— 1-27 4066/14066 0-68 40257/— 2- 14515/4515  3.47 14568/ — 3-15 ‘Volt. High accuracy. mVdc—75mV.
4030/14507  0-60 4067/— 413 14516/4516  1-51 14569/ — 3-72 Vdc—1 5—600V in 9 ranges
4031/— 2-48 4068/14068 0-24 4700/— 1-75 14517/— 4-02 14572/ 0-27 Vac—1-5—600V in 9 ranges.
4032 14032 1-19 4069/14069  0-24 7083 - 4:25  14518/4518 1-39 14580/40108 8-35 Idc—60—120 microamps in 2
— 1-55 4070/14070  0-65 14519/4019  0-57 14581/40181  4-30 Idc—0-6—1500mA in 6 ranges
4034/14034 21 4071/14071  0-26 14410/ 5.70  14520/4520 139 14582/40182 1-84 lac-—0 6—1500mA in 6 ranges.
4035/14035 t-1 4072/14072 0-24 14411/ 9-54 14521/ — 2-77 14583/ — 0-84 Resistance—1KN—1MN in 4 ranges.
4036/- 3.08 4073/14073 .24 14412/— 17-07 14522/ — 2:15 14585, 110 :b scale—10 to + :/fdb‘
Terms. C.W.0. Add VAT to all prices at 8%. Post etc.. U.K. 25p per order. Orders processed same da ccuracy—dc—14%. ac—2§%
Ofticiat govt.. "varsity. poly. etc. orders welcomed. ’ 4 Size 115 x 215 x 90mm
Complete with carrying case.

test leads, and battery.
PRICE £16-09 net P. & P. 75p

U4313

GREENBANK ELECTRONICS (Dept E10P)

(P.E), LEIGHTON ELECTRONICS CENTRE,
kis NORTH STREET, LEIGHTON BUZZARD, LU7 7EG.
T

94 New Chester Road. New Ferry, Wirral. Merseyside, L62 SAG. England. Tel: 051-645 3391

el.. Leighton Buzzard 2316 (Std. Code 05253}
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PRICES INCLUSIVE OF VAT

MAIL ORDER
ONLY

Fully branded devices by RCA,

Adam Hall (P.E. Supplies) ..
A.D. Electronics ......
Alben Enginesring
APAE ...............

Astro Electronics
Audio Optics
Automated Homes ...

Bamber, B., Electronics .
Barclay Electronic
Barrie Electronic:
B.H. Components .
Bi-Pak ......
Bi-Pre-Pak
Birkett, J.
Boftfin Pro
British Institute o

Technolog Ny
British National Radio & Electronics

School
Burneze

C.D.L. Hoidings
Chiltmead Ltd. .
City of London Polytechnic .

Electrovalue Ltd
Elvins Electronics
Express Componaent

Flairline Supplies ..................cciiiiinienns 842

Greenbank Electronics ...
Graenweld Electronics ...

Harverson's Surplus ..
H.B. Electronics

Heathkit ........
H.M. Electronics .846
Home Radio .. 834

I.L.P. Electronics Ltd. .....................
Iinternational Electronics Unlimited
Intertext ICS ....
istand Devices ..

Jones, B. A. .
Jones, J. C. .
J.W.B. Radio .

AGd 200 B & P -NO OTHER EXTRAS TEXAS, MOTOROLA, MULLARD, etc.
L BY TEXAS OP AMPS VOLTAGE REGULATORS (PLAST! A
1Tp 7480  21p | 0IA Ext. Comp. 8 pin DL wp | 723 e { b c‘) _Ve | AC1287  18p 2N2920RB
18p 7490  40p | 709 Ext. Comp. &14pin DIL  38p | 14 pin DIL 48p sV 7805 150p 7905 218p | AC128 1 26280 10p
1Bp 7491 810 | 790 DHf. Comp. 14 pin DIL s5p 12v 7812 150p 7012 218p | ASWYZ 2P MN22EYG 1ip
No 42 " Mo e int. Comp. 814 pin DIL  26p | DataSheetson 15V 7815 180p 7915 218p | AQITS, 9P | BSX1/20 2N%083 1
wp 743 W g Oual 741 14 pin DIL o7p | Vol Regs. 18V 7618 180p 7918 2180 4 [ETA NI S
2p 7404 86p 10p eacl 24V 7824 150p 7924 218p 149 46p | BU108 3055 64p
45p 7495 750 | 748 Ext. Comp. 8 pin DIL »p 2 5 | AD161/2  39p | MJ2955 2N3442  151p
Wp 7496 84p CA31308 CMOS Op Amp. 8 pin DIL 108p | 1468 Dusl Vol. Reg. 300p. Presst at + 15V AF114/5 18p | MJE340 wp | 2N37023  14p
2p 7497 295p | LM00  Qued Op. Amp. 14 pin DIL  @1p | Adjustable from x BV min. to = 20V max AF118/7  18p | MJE29S5 120p | 2N3704/5 14p
2p 74100 130p | MC1458 Duat Op. Amp. 8 pln DIL. 7Sp AF139 40p | MUE055 TOp | 2N3706 12p
18p 74107 3p | NESNT  FET Op. Amp. TOM 00p | OPTO ELECTRONICS AF239 asp | MPGADE  37p | 2N3TOT  14p
1 & 740 S | LINEAR ICe ocen - SovenSegment  TAZY W | Borors  10p MPSAIz  $6p | NITOM9 1l
W2 B Tim 35 |CcAxa  Dir. Cascade Amp. | OFL e DT e T sk BCInsc IS P Sus e | e
744 sop 74122 s3p |CA4E 5 Tranalstor Array 75 | ORP&) 5p DLTO4  10p  (Green) Boie b |ocs  7op | onzos 1
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SUPERSOUND I3 HI-FI MONO
AMPLIFIER

A superb solid state audio
amplifier. Brand new
components throughout.

5 8ilicon  transistors
plus 2 power out-put
transistorsin push-pull.

Full  wave rectifica-
tion, Output approx.
I3 watts r.ms. info

ohms. F eq(\)leucy
@ response 120z, 30KHz

= 30b. Fulls integrated
pre-amplifier stage  with
separate Volume, Bass boost and
Treble cut controls. Suitablc for 8:15 ohm speakers.
Input for ceramic or ecrystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built anid
tested, with knobs, escutcheon panet, input and output
plugs. Overall size 3° high X 6" wile x 717 drey
AC 200/250V. PRICL £13-75. P. & I'. £100.

DE LUXE STEREO AMPLIFIER
AL A.C. maing

= 200-240 v,

U nog
heavy duty
fully isola-
ted mains
J transform -

> A er with full
7 2 o A

- wave recti-

\'r.f‘ fication

[ ot giving ade-
quate
smoothing with negligible hum.

Valve line-up:-2 x ECLS86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble eontrol, giving bass and treble boost and
cut. A dual volume controlis used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance’ control fitted at the rear of the chassis,
Input sensitivity is approximately 300w/v for full peak
output of 4 watts per channel (8 watts mono}, into 3 olun
speakers. Full negative feedback in a carefully caleulated
circuit,allows high volume levels to he used with negligible
distortion. Supplied complete with knobs, chassis size
117w X 47d. Overall height including valves 5. Ready
built and tested to a highstandard. £12-40. P. & P. £1-30.

HARVERSONIC STEREO 44

3 ST A solid state
g stereoamplifier
chassis, withan
output of 3-4
watts perchan-
nel into 8 ohm
speakers. Us-
ing the latest
high  techne-
logy integrated circuit ampiifiers with built in short term
thermal overload protection. All components including
rectifier smoothing capacitor, fuse. tone control, volume
controls, 2 pin din speaker sockets and & pin din tape
rec./play socket are mounted on the printed eircuit
panel, size approx. 93" x 237 17 max. depth, Supplied
brand new and tested, with knobs, brushed anodised
aluminium 2 way escutcheon (to allow the amplifier to be
mounted horizontally or vertically). at only £7-50 plus
50p P.& P. Mains transforiner with an output of 17V
afe at 500 m/a can be supplied at £1-50 plus 40p P. & P.
if required. Full connection details supplied,

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
8econdary combinations 0-5-10-15-20-25-30~35-40-60+,
balf wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30+. at
2 amps full wave. Size 3in. long X 3lin. wide X 3in.
deep. Price £2:80. P. & P. 90p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. Sec. 9-0-9 at 500 mA. 21-50. P. & P. G0p.
Pri.200/240v. 8ec.12-0-12at 1 amp. £1:65, P. & P. 60p.
Pri.200/240v. Sec. 10-0-10at 2 amp. £2.35. P. & P. 90p.
Pri. 200/240v. Sec. 23v. at 1.5 amp, 6v at -6 amp, 8v. at
50 mA. £2°00 ++ 65p P. & P,

ALL PURPOSE POWER SUPPLY UNIT 200/240+v. A.C.
input. Tour switched fully smnoothed D.C. outputs giving
6v. and 74v. and 9v.and 12+v. at 2 amp on load.

Fitted insulated output terminalg and pilotlamp indicator.
Hammer finish metal case overall size 6° x 31% x 27~

tessed "' Price £5-75. P. &P, 85p.

tested.

STEREQ-DECODER SIZE 2”x 3" x }”
Ready built. Pre-aligned and tested. _
Sens. 20-560mV for 9-16V neg. N
earth operation. Can he fitted to :h
almost any M VHF radio or tuner. ‘i

Stereo beacon light can be fitted if
required. Full details and inp- =
structions(inclusive of hints and tips) |
supplied. £5'62 plus 20p P. & P 9@ S
Stereo beacon light if required 40p <=
extra. 2 2

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83. EL84,
and rectifler. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £6-20. P. & P, 90p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICK £7-30. P. & P. £1-00.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Designed and styled to match our 10 4 10 amplifier
but will suit any other standard stereo amplifier,
The design incorporates the very latest circuitry
teehniques with high-grain, low noise IF stages.
Automatic frequency control to "lock on’ station and
prevent drift. 1C stereo decoder for maximum stereo
separation. L.E.D. for stereo becacon indicator. Nom-
inal output of tuner 100mV. Approximate size 121in wide
X 8in deep by 2in high. Supplied ready built, fully
tested and fully guaranteed. AC mains 200/240V (not
available in kit form).

Special Offer £22-50 - €1r40P. & P,
SPECIAL OFFERS

Mullard LP1159 RF-IF Double Tuned Amplifier Module
for nomiinal 470klz. Size approx. 23" x 11* x3”
7-6V + earth. Brand new pre-aligned. IFull specitication
and connection details supplied. £2:25 + I’ & P. 12p.

Pye VHF/FM Tuner Head
covering 88-108M/11z
10-7M/Hz 1T output 7-8V +
earth. Supplied pre-aligned.
with full circuit diagram.
Connection details supplied.
Beautifully made with pre-
cision-geared I'M Gang and
323 Pi + 323 i AM Tuning
Gaugonly £3.154+ 1" & P. 35p.
PRECISION MADE

Push Button Switch bank. S Buttons giving 16 8/P C/O
interlocked switches plus 1 Cancel Button Plus 3 dfp cfo.
Overall size 57 x 21" X 17. Supplied complete with
chrome finished switch buttons 2 for £1.50 -4 20p, P. & P.

HI-FI LOUDSPEAKER SYSTEM MKkl |

Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size 16}” high x
10" wide X 9” deep (approx.). Fitted with E.M.I.
Ceramic Magnet 137 x 87 bass unit, H.F. tweeter
unit and crossover. AVAILABLE 1IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OURPRICE £12-00each. Carr.£1-90

Cabinet Available Separately £7-25. Carr. £1.40.
Also available in 8 ohms with EMI 137 x 8§ bass
gpeaker with parasitic tweeter £10-25. Carr. £1-90

LOUDSPEAKER BARGAINS
5in.30ohm £1-45,P. & . 35p. 7 X 4in.30hm£1-69, P. & P.
48p 10 X 6in. 3 or 15 ohm £2:50, P. & P, 75p. E.M.I.
8 X 5in. 3 ohm with high flux magnet £2:08, I". & P. 50p.
E.M.I.tweeter. Approx.3}”. Available3 orB8or 15 ohnis,
£2-00 + 20p, P. & P.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 84 in. wide. Qur price £1-50 yd.length. P. & P. 35p
per yi. (min. 1 yd.). S.A.E. for samples.

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

Size 113" X 141" x 1%~ deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ochm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls,
ete. and used with or without baffie. Send S.A.E. for
«t]ctails. Only £7:26 each. P. & P. 7ip for one, 90p for
wo.

Now also avaiiable 87-8 ohm. 10 watts r.m.s. 20 watt peak
40 Hz-20,000 Hz. Overall depth 1”. Tdeal for Hi-Fi or for
use in cars. £4'90 + P. & P. (one 35p, two 63p).

SPECIAL LINES OFFERED SUBJECT TO
STOCK AVAILABILITY

Hi-Fidelity stereo cassette tape deck transport wechan-
isms as used in Hi-1i Music Centres. Elect ronically speed
controlled motor, belt-driven flywheel capstan, three
digit re-settable counter. Record/Play pre-amps. Bias
oscillator. Record/Play and erase heads, etc. Power
supply regnired 12V D.C. Circuit diagrams, ete. supplied.
These nnits are brand new, but un-tested and are only
offered to the more advanced constiuctor enthusiast.
PRICE £1687 + v1'25 P. & P.

WE REGRET THAT WE ARE UNABLE TO ENTER
INTO CORRESPONDENCE ON THESE UNITS,

New Dbut very alightly marked ‘GLENBURN" B8R
automatic record changer decks fitted with cueing lever,
lightweight arm and ceramic Hi-Fi stereo/compatible
cartridge. Can be used for automatic or manual play.
PRICE £9°56 + £1-20 P. & P.

HARVERSONIC SUPER SOUND
10 -+ 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 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 magnetic cartridge—instructions included.
OQutputstageforanyspeakersfrom8to 15 ohms. Compact
design, all parts supplied including drilled metal worlk,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. Simple atep
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 ohms. Fre-
quency respouse + 3413 12-30,000 Hz Sensitivity: better
than 80mV into 1M Q. Full power bandwidth: 4-3dB
12-15,000 Hz. DBass, hoost approx. to 4 12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 1:0 anip.
Overall Size 12"w. X 8%1. x 23"h.
Fully detailed 7 page construction manual and parls
list free with Kit or send 25p plus large 8. b
AMPLIFIER KIT a . £13.50 P. & P. 65p
(Magnetiec input components 33p extra)
POWER PACK KIT .. ° £4.85 P. & P.85p
CABINET £4.85 P. & P. 85p

Special offer—only £22:50 if all 3 units ordered at
one time plus £1°00 P. & P.

Tull after sales service
Alsoavailableready built and tested £29-25. I*. & P. £1.00,

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7§"w. X 4"d. X
43”h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound maina
transformerand output trans-
former matched for 3 obhm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of eontrols. Complete with knobs, valves. etc.,
wired and tested for only £7-80. . & P. £1-00.
HSL “FOUR' AMPLIFIER KIT. Similar in appearance
to HA34 above but employa entirely different and
advanced circuitry. Complete set of parts, etc. £7:00.
P. & P.£100
10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly tinished
monaural amplifier
with an ocutput of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
giblehum. Separate
inputs for mike and
gram allow records
and announcements
to follow cach other.
Fully shrouded section wound output transiormer to
match 3-15Q speakerand 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, [:CC83,
EF86 and EZB0 reetifier. Siinple instruction booklet
25p X BAE (Free with parte). All parts sold separately.
ONLY £11.25. . & P. £1-35. Also available ready built
and tested £15:20. P. & P. £1-35.

SPECIAL OFFER

Latest model Garrard 6300 Auto/Manual changer de luxe
with cueing tever, bias compensator, counter-balanced
low resonance arm and fitted with Acos 104 diamoni cera-
micstereo cartridge, PRICIE ONLY £14°50-+£1-50 P. & P.

B

Limited number of the latest BYR CI41R) Auto/Manual
changer de-luxe. Lightweight tubular arm cueing lever,
bias compensator. PRICI £1260 + £1-40 P. & P.

Also similay but without cueing lever or bias compensator.
ONLY £17°00 + £1.40 P & P.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

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

Prices and specifications correct
attime of press. Subjectto
alteration without notice

HARVERSON SURPLUS CO. LTD.

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

-t few minules from South Wimbledon Tube Station
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THE MAGIC WORDS TO A HUGE CACHE OF
ELECTRONIC -
TREASURE '

-----------------------------

-~ -
e,

SEND THIS COUPON FOR YOUR COPY OF
OUR CATALOGUE ON APPROVAL!

Publication date October 28th, 1976

Al new . Completely re-written . Hundreds of new lines
Lots of exciting new prolects to buid-PRICE 50p.
SEND NO MONEY NOW. Overseas sen d 8 International reply coupons.

Please rush me a copy of yo

1976).0nly it | am completely s: 15 worth every penny wi

) am not sanstiec | may return the catalogue 1o you within 14 days wi
ing fror logue shouid b [

For full details of the
projects shown above

LOOK FOR THE I
CEN/E ON PAGE 774 |
OF r”l& /ngEO IL S ﬁ’LELE_CTRﬂCﬁPLES.P.—O. B&aiAVEGH_.ESiX-
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