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Monitor

Tiny Tape

"l have seen the future, and it
works”. So said some Communist
type gentleman on a visit to Russia
after the revolution. We had a
similar experience in the HE officesa
couple of weeks ago when a
gentleman with a little box showed
us the future — and it was small. The
diminutive box contained a rather
nondescript looking cassette
recorder, the type you would buy for
around £50 almost anywhere. The
only unusual thing about it was the
name ‘Technicolor’ emblazoned
across the cabinet. The gentleman
then proceeded to take a coaxial
lead from his box, plug one end into
the recorder and (here’s the good bit)
plug the other end into a small col-
our TV set he just happened to have
about his person. You can guess the
rest: Technicolor is the very first sub-
miniature video cassette recorder to
use the (slightly modified) compact
cassette format for recording video.

Even before we get down to the
technical stuff a few words about the
rather ‘shady’ history of this
machine. it has been deveioped by
the Technicolor company, (the same
people who make the films) in ab-
solute secrecy. There was a very
good reason for this, if JVC or Sony
had got wind of it, it is likely that they
would have bought up all the rights
to the machine and thrown it in the
nearest dustbin. This new tape for-
mat could well make VHS and
Betamax totally redundant in the
next year or so. )

The machine itself is similar in
concept to the VHS format, the
mechanical operation is just like a
scaled-down version of any VHS
machine. We asked the gentleman
how they had achieved such an in-
credible reduction in size over ex-

isting formats. His reply rather took
us aback. We had been expecting
some long discourse on new
technology, inspired use of
microprocessors, etc. In fact the
reduction is simply due to very high
precision mechanics: the electronics
are well proven and have been
around for some years. Unlike the
much-rumoured (but rarely seen)

LVR (longitudinal video recording)
format where the tape whizzes past
the head at high speed and
undergoes a rapid change of direc-
tion when the tape reaches the end,
Technicolor uses conventional
helical scanning techniques to
record the pictures. When you con
sider that it uses only %" tape, and
that each scan of the tape contains
one frame of picture information
you can see what is meant by high
precision mechanics.

The Technicolor should be on sale
over here by the end of this month.
Target price for the record/playback
unit with rechargeable batteries
should be around £600. You will
need to add to that the price of a
tuner unit to get the overall price.
That's not cheap when compared
with the £400 or so for a VHS or Beta
machine but we are assured that this
should drop dramatically inside a
year.

Here for the technical buffs are
some facts and figures on the
machine: bandwidth around 3MHz,
video S/N ratio 43 dB, tape speed
1.26” per second, weight seven
pounds!

If you want to talk to someone
about this machine then you’ll have
to contact Gordon Gilbert, Video
Work, The Studio, Fernlea Estate,
Cryers Hill, Nr High Wickham,
Bucks.

TELEVISION EOMPUTER SYSTEM
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It’s British Folks

After months of intensive planning
we have what we believe to be the
master plan for Britain to regain con-
trol of the world and colour the maps
red again. It all revolves around a
new TV game from Rowtron. This
game is so good that it's bound to be
bought by just about everybody: the
Russians, Chinese and Japanese just
won't be able to resist it. Once
everybody has got one of these
games we'll wait until six thirty when
everyone will be playing with their
game (because Crossroads is on) and
then we’ll move in. It can't fail, the
Rowtron can claim to be the only ali
British (well, nearly all)
microprocessor-based TV game. OK,
so we're about five years behind the
rest of the world but like the Mini
Metro we seem to have got it right.
This machine will be retailing for
under £70.00 with additional car-
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News from the Electronics World

HI-Fi
LUFTGEFEDERT

2X30WATT

AUTO LAUTSPRECHER
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Albert Hall On Wheels?
Well, not quite the Albert Hall, but
nevertheless a high-power pair of
loudspeakers that don’t cost as much
as the radio/cassette player. These
speakers from Harvard are bracket
mounted and are supplied under the

model number H949S. They are
claimed to dish out up to 30 W music
power, and a pair costs £16 (plus
£1.20p &p).

You can get them from: Minikits
Ltd., 88 Hainault Road, Leytonstone
EN.

Imj)ortant Notice

Readers have recently confused
Electronics Today Limited as being
associated with the ownership of our
Magazine, Electronics Today Inter-
natlonal. Our Magazine is owned by
Modmags Limited, part of the Argus
Press Holdings Limited Group of
Companies.

Electronics Today Limited adver-
tises in our Magazine, as "Metac”,
but so as to prevent any further con-
fusion we wish to make it clear that
Electronics Today Limited is not
owned or managed by any member
of the Argus Press Holdings Limited
Group of Companies.

tridges for just £11.95. The graphics
are not as good as the Matell In-
tellivision but then it doesn’t cost as
much which means more people will
be able to afford it. After extensive
tests we have concluded that the
game ‘Four In A Row’ would be the
most popular choice for world
domination purposes. On the high
skill level against the computer it is
all but impossible to win: that should
keep everyone occupied. Other
games like Boxing and Sportsworld
are OK but they lack the sheer brain-
busting challenge of this devastating
little game. Just in case anyone ever
manages to beat Four In A Row then
they could try Maze — that will be
enough to reduce most strong-willed
men to tears. How can the plan fail?
There are some 18 cartridgesin all,
with some new ones planned for next
year. For more information contact
Rowtron at: Thorp Arch Trading
Estate, Wetherby, West Yorkshire.

Book
Reviews

The ever-prolific Bernard Babani
(Publishing) Ltd. has two more offer-
ings for your approval this month.
First away is; Radio Control for
Beginners (Rayer, F.G., ISBN
0 900162 99 6, £1.75). Mr Rayer does
a splendid job of explaining simple
RIC systems including a few simple
practical circuits for the home con-
structor. Our only criticism lies with
the rather scanty mention of digital
proportional systems which,
although too complicated for a book
of this level deserve greater
coverage. Nonetheless this book is
an excellent addition to any RIC
modellers’ library and is particularly
useful to the absolute beginner with
alimited budget.

Book number two is (just to con-
fuse matters) book 4 in a series called
‘Elements Of Electronics’, (Wilson,
F.A., ISBN 0900162 97 X, £2.95).
Coverage in books one to three
ranges from simple electrical theory
to the theory of alternating currents
right up to semiconductor
technology. Book four is subtitled
Microprocessing systems and cir-
cuits. As you will have gathered from
the title this book deals in depth with
digital techniques and theory up to
the level of microproprocessors. Pro-
viding you have read (and digested)
the other three in this series then
Book 4 should present no problems.

All of these books are available
from Babani (Publishing) Ltd., The
Grampians, Shepherds, Bush Road,
London W6 7NF.
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New Catalogues

Okay mail-order fans, postal orders
at the ready because we have two
new catalogues for your approval.
First is from Magenta Electronics
(they’re the people who produce kits
for all of our projects). This well
produced item contains thousands
of components, hardware, tools and
kits — all at very competitive prices.
A very worthwhile addition to your
collection.

Just send six ten pee stamps to:
Magenta Electronics Ltd, 98 Calais
Road, Burton-on-Trent, Staffs
DE13 OUL

Number two comes from HRS
Electronic Components Ltd. Rarely
have we seen such a comprehensive
range of bits and pieces, again at
competitive prices. Some 3,000
items are included, ranglng from
resistors to oscilloscopes.

Write to HRS direct for more in-
formation. They can be found at:
Brasshouse Passage, Birmingham
B1 2HR.

Gadgets & Games

With Christmas just around the cor-
ner we thought it would be a good
idea to put our obsession for elec-
tronic games and gadgets to good
use.
In a few weeks from now a new
special publication from Modmags
will be appearing on the bookstalls.
It's called simply Gadgets & Games.
It contains a comprehensive listing
of just about every electronic game
on the market.

® PLUS the most up-to-date
directory of software games for
minicomputers

® PLUS all the latest video and
hand-held games

® PLUS a selection of the most in-
teresting and unusual electronic
gadgets around
We have everything from talking
language translators to a 16,000-
channel FM scanner receiver. Cover
price will be just 85 pence: to avoid
disappointment place an order with
your newsagent now or forever
wonder what you've missed.

LCD

Microvision

Before you jump to conclusions this
Microvision has absolutely nothing
to do with diminutive TV sets of the
same name, in fact nothing to do
with tellys at all. This one is a car-
tridge programmable hand-held
game. It comes from MB — the peo-
ple who brought you Simon — so the
pedigree’s sound. The basic games
unit comes complete with one car-
tridge called Blockbuster. This is a
devastating version of the ever
popular Breakout game. Four other
games are available, they are; Con-
nect Four, Pinball, Bowling and
Shooting Star. All of the games are
displayed on a 2” LCD screen. Some
ingenious design work has gone into
this device, it combines excellent
graphics resolution with admirable
simplicity, and it even has a contrast
control for different viewing angles
and lighting conditions. All of the
games have been well thought out,
and adequate provision has been
made for ‘beatability’! Most games
from other manufacturers can be
easily conquered in a very short
time, but it might take half a life time
to get familiar with the ‘lo’ skill levels
of each Microvision game. The only
real criticism of the system must be
the price: at £40.00 for the basic unit
with the Blockbuster game plus
£12.50 for each cartridge it seems a
mite expensive.

If you would like to have a look at
a Microvision then pop round to NIC
at61 Broad Lane, Tottenham.
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Electronic Games

Hundreds of different electronic games are swamping the
market (we're knee-deep in them at HE). They range from
hand-held mind-twisting dexterity games to multidevel
speaking-chess and TV games armed with a host of plug-in
options. We thought it was about time to sort out some of the
best, and give you a run down on our top 10.

HE Chuffer

What's a ‘chuffer you may ask. If you can remember steam-
powered locomotives or have a model train set then you'll
know it's synonymous with steam engines. Trouble with model
steam engines is that they sound nothing like the real thing.
Our project will produce ‘chuffing’ sounds for you and, if you
build this month'’s Train Controller project, will vary the chug
rate according to speed.

NiCad Charger

Rechargeable NiCad (nickel-cadmium) cells have a nasty habit
of dying — suddenly — because of their inherent
characteristics. Ready-made chargers can be pricey and are
often dedicated to only one type of cell or battery. Our one is
more versatile. See next month's issue for details.

ON SALE 12th DECEMBER

Generalpurpose Amplifier

Many a hobbyist has ground to a halt, when all the shops are
closed and said: ‘if only | had a simple amplifier to listen to the
weak signal coming from my electronic flugit’. (You can
substitute radio, guitar, pickup, etc. for flugit)

Well, here’s one you can build and have ready for such
emergencies.

Car Tachometer
This tachometer (rev counter if you like) will fit neatly into the
same box as that for this month'’s Digital Speedo project, but
you can use it on its own. A bright bargraph display is
provided, which flashes when you get near to a preset engine-
aboutto-explode value. We give enough information for it to
be used with a variety of engines but draw the line at steam
power, turbo jets, rubber bands...

Items mentioned here are those planned, but unforeseen circumstances may affect the actual contents.
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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

.ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY

WELCOME. P&P ADD 40p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS
POSTAGE AT COST, AIR/SURFACE. ACCESS ORDERS WELCOME.
VAT Elporl orders no VA‘I’ Awnc-hlo 1o U.K. Customers only. Unless stated otharwise, all
_ prices are oxclusive of VAT. Please add 15% to all price:
We ere situsted behind Watford Football Ground,
Neoarsst Underground/BR Station: Watford High Street. Open Monday to Saturday, 9 a.m. to 6 p.m,
Ampie Free Car Parking space avileble.

226
225
495
395

7418136
7415138
7415139
7415146
7418147
7415148
74151561
7418163
7415165
7418157
7415158
7418160
7418181
7418162
7415163
7415164
7418165
74L$166
7415173
7418174
7418175
7418181
7418190
7415191
74L8192
7415193
7415195
7418196
7415197
7418221
7415240
| 7418241
7415242
7415243
74L5244
74L8245
7415247
7415248
7418249
7418251
74LS365 65
7418367 65

CMOS*

‘POLYESTER CAPACITORS: Axial lead type.

&00V:; 1nF, 1n5, 2n2, 3n3. 4n7, 6n8, 10n, 15n 9p; 18n 10p; 22n, 33n 11p; 47n. 68n 14p; 100n 17p;
150n, 220n 24p; 330n, 470n 41p; 680n 52p; 1uF 84p; 242 82p; 4 7 BS5p.

180V: 39, F, 100n, 150n, 220n 11p; 330n, 470n 19p; 680n, 1.F 22p; 1,5, 2,2 32p; 4, 7F 36p.
1000V: 10nF, 15n 20p; 22n 22p; 47n 26p; 100n 38p; 470n 80p; 1uF 175p.

POLYESTER RADIAL LEAD CAPACITORS: 250V:
10nF. 15n, 22n, 27n 6p; 33n. 47n, 68n. 100n 7p; 160n 10p; 220N,
3300 13p; 470n 17p; 680n 19p; 1, F 22p; 145 30p; 22 34p; 4 7 60p,

709C 8 pin
7110

ULTRASONIC TRANSDUCERS 733
40kHz 350p/pr 741C8 pln
747C

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in 4 F). 500V: 10 50p; 47 78p; 250V: 100 65p;
83v;0.47.1.0,1.5, 2.2, 25,3.3,4,7, 6.8. 8, 10, 8p; 16, 22, 47, 32. 50 12p; 63, 100, 27p; 50V; 50,
100, 220, 25p; 470, 32p 1000, 80p; 40V: 22, 33, 10p; 100, 12p; 2200. 3300. 85p; 4700. 98p; I5V:
33. 10p: 330, 470, 32p; 25V: 10. 22, 47, 100, 8p; 160. 220, 250. 15p; 470, 25p; 640. 1000. 35p;
1500. 40p; 2200. 54p; 3300. 77p; 4700 85p; 16V: 10, 47, 68, 7p; 100, 125, 8p; 220, 330, t6p; 470.
20p; 1000, 1500, 30p; 2200. 38p.

TAG-END TYPE: 450V: 100 F 180p; 70V: 4700, 165p; 64V: 3300 150p; 2500 110p; 50V: 3300 135p;
2200 99p: 40V: 4700 130p; 4000 82p; 3300 93p; 2500. 2200 90p; 2000+ 2000 120p; 30V: 4700

AY-1-0212
AY-1.1313A
'AY-1-1320
AY-1-5050
AY-1.5051
AY-1-6721/6
AY-3-8500
AY-3-8910
AY-5-1224A
AY-5-1230
CA3011

110p; 25V: 15,000 195p; 6400 120p; 4700 100p; 3300 85p; 2200 60p
TANTALUM sun CAPACITm
.6

POTENTIOMETERS: Rotary, Carbon,
Track. 0.25W Log & 0.5W Lin.
- 5000, 1KQ & 2K (Linear only} Single
Gang 29,
BSK(-2MQ Single Gang 2
5KQ-2M(Q Single Gang D /P Switch
5K0)-2M() Doubte Gang 2" Red

2" Yel. Gm.

SLIDER POTENTIOMETERS Square LEDs

*0-25W log and linear values 60mm ORP12

5KQ-500KQ single gang 2N5777
10KQ-500KQ dual gang LD271

Self Stick Graduated Bews SFH205

T2

TIL?8

7 Segment Displays
7p | TIL321C.A 5" 115

10p | TL322CC 5" 115

10p DL704 CCth 3" 99

DL707C.A 3" 99
3" Green CA 150

DL747C.A 6" 180

FND357 120

MANI640 175

OPTO
ELECTRONICS
LEDs plus clips
TiL20G Red 13
‘TIL211 Grn,

TIL212 Yel

68 V‘2u 47; 10. 20p.
8 22u,30p 47: |005Bp, 220 30p.
10V: 154, 22, 33, 28p; 100 40p; 6V:
474: 68 100 32p‘3V: 100 23p.

A
100v: 0001, 0-(1)2 0005 0-0!»? 6p
0-015, 0-02, 0-04, 0-05, 0-056uF 7p
0.1u4F 8p, 50V; 0.47,F 12p

MINIATURE TYPE TRIMMERS
2.5-8pF; 3-10pF; 10-40pF
6-25pF : 5-45pF: 60pF; 88pF

COMPRESSION TRIMMERS
3.40pF; 10-80pF; 25-190pf
100-500pF 45p 1250pF

28p |7 - .
.35p | PRESET POTENTIOMETERS
Vertical & i

0.1W 500 —5MQ Miniature
0-25W 1000 —3.3MQ horiz.
0-25W 20001—4.7M( vent.

CA3059
“CA3080€
CA3081
CA3085
CA3089E
CA3090AQ
CA3123E
CA3130

33p
58p

POLYSTYRENE CAPACITORS:

RESISTORS — Carbon Film, High
10pF to 1nF Bp; 1.5nF to 10nF 10p

Stability, Low Noise, Miniature Tolerance
6%.

SILVER MICA (Values i pF} 3-3, 4-7. RANGE VAL 1.99 1004

6-8,10.12,18,22, 33, 47, 50, 68, 75,
82. 85. 100. 120, 150. 180 11p each;
220, 250, 270. 300. 330. 360, 390.
470, 600, BOO, 820 16p each: 1000,
1200. 1800, 2200 28p each.

%W 202—-4M7  E24 2p

2p

Sp
2%Metal Film 100Q-1M 6p
19%Metal Film 510-1M 8p

CERAMIC CAPACITORS 50V: 0-5pf
10 10nF 4p; 221 10 47n 8p. 100n. 7’

P
100+ price applies to Resistors of each
value not mixed.

10 Seg Bargraph 225
LCO 3 %Digit 775

SWITCHES
MEC, Black
Red, Gm. Blue.
SRL Latching 125

body,

EURO BREADBOARD £86.20.

T-Dec 400p

S-Dec 350p
. U-Dec ‘B’ 699p

U-Dec A" 485p

SAM Momentary 125
TOGGLE: 2A 250V
32

VOLTAGE REGULATORS
Tasp
145p
145p
145p

Plastic Casing
80p

—ve
7906 220p
7912 220p

24V 7824

100mA 1092 Plastic Casing
5V 78LO5 30p 79L
6V 78L62 30p
8V 78L82 30p

12V 78L12 30p

15V 78L15 30p

CA3085 95p LM323K
LM300H 170p LM325N
LM305H 140p LM326N
LM309K  135p (M327
LM317K  350p LM723

79112
79L15

625p
240p
2405
270p

65p

TAA550
T8A6258 95p
TDA1412 150p
7BHOS  595p

We stock psrts for most
ot the projects in this
magazine.

&
4 Pole on/off 54

SUB-MIN TOGGLE
SP changeover 89
SPST on/off 54

ACCESS
Just phone yowr order
through. We deal with
the rest (but min, £10
plesse),

DPDT B tags 70
DPDT c/of 79
OPDT Biased 115

SLIDE 250V:
1A DPDT 14

Push 10 Make 15
ROCKER: SPST on/off 1
ROCKER:

50p

1A DP c/oft 15
%A DPDT 13
.4 pole c/over 24

SWITCHES Miniature Non-Locking

Push Break 25
0A/250V 30

Hluminsted {white} chrome bezel,
lights when on DPST 3A 240V a5
ROTARY: (ADJUSTABLE STOP} 1 pole/2-12
way, 2p/ 2-6 way, 3p/2-4 way, 4p/ 2-3 way 45
_ROTARY: Mains 250V AC 4 Amp

14 pin 12p; 16 pin 13p; 1
650p.

DIL SOCKETS (Low Profile — Texas) 8 pin 10p;

8 pin 16p; 20 pin 22p;

24 pin 30p; 28 pin 35p; 40 pin 40p.

74123

74L573

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018

4411

4412F
4412v
4415F

4415y

1020

1520

1520
B50
850
=

CA3140
ICL7106E
ICL7107
ICLBO38CC
ICM7205
ICM7216A
ICM7217A
ICM7655
LD130
LF356
LM10
LM300HX
LM301A
LM308
tm318

Z80P10
ZN1034E
ZN1040E
ZN414
2ZN424E
ZN425E

39p 7BHGS
JACKSONS VARIABLE CAPACITORS

DIODES

ZENERS

SCRs
Thyristors

Dielectnic
100/300pF  205p
500pF 250p
6:1 Ball Drive
4B11/DAF  14Sp
Dial Drive 4103
6:1/36:1 775p
Drum 54mm 59p
0-1.365pF 325p
00-2.365pF 385p

0 2 365pF with slow
motion Drive  450p
00208/176 1395p
00 2087176 with
slow

motion drive ~ 410p
C804-5pF: 10: 15:
265: 50pF 250p
100, 150pF 335p
‘L" 3x310pF 725p
00.3x25pF 550p

BA100
BY126
BY127
CRO33

DENCO COILS
‘0P’ VALVE TYPE
Range 1 to 5 BI.
Rd.. Tl., Wht. 106p
6-7BYR 95p
1.5Green  130p
‘T type ¥ to 5. Bl
Rd. Wht. Yi  130p
B9A Vaive Holder
35
RDT2 120p

RFC & chokes 120p
RFC 7 (19mH)

133p
13;14; 15,16, 17
110p

18/1.6
18/465 132p
T0C 1 110p
MWSFR 112p

116p

. MW/LW SFR I:llp

0.1

0.15 0.15

_ {copper clad) (Dhin)

Pkt of 3Bpins
Spot face cutter

Pin Insertion tool  147p
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S9p
69p 39p
75p -
92p 65p
202p 12%p
260p 178p
- 280p
‘DIP’ Board
V@' Board
Veroblock

32 Gp

1S44

We

o
Books

IN40O1 /2
IN4003

IN4004/5
IN4O06/7
IN4148

IN6401/2
IN5403/4

3A/100V
3A/400V
3A/600V 2

3A/1000V 30

stock a
wide selection
Elect i

Range: 2V7 to
39V 400mW
Bp sach
Range: 3V3 to
33v.1.3wW
15p each

0.6A/200V 30
0.8A100V
0.8A200A
1A100V
1A200V
1A600V
5A300V

NOISE

.Z5J  180p
BRIDGE
RECTIFIERS

(plastic case) p
1A/50V 20

195

150
1A/7100V 22 38
1A/200V 25 25
1A/7400V 29 TICAS as

140,

1A/600V
2A/50V TRIACS
2A7100v 3A100v 48
2A/200V 3A200v 49
2A/400V 3A400V 50
2A/600V 8A100V 54
6A/ 100V 8A400V 64
B6A 7200V B8AB00V 108
6A/400V 12A100V 60
BY164 124400V 70
~l VM18 DIL 12A800V 130
16A100V 95
16A500V 150
25A800V 295

BasNm
NSO ONANDOINORDOR®®

Magazines

] 2541000V

DIAC
sT2

480
1280000 120

TRANSISTORS

AC125
AC126
AC127
AC128
AC141
AC142
AC176

BC182L

35
25
25
25
30
30
28
28
30
70
70
75

"BF257
BF258
Bf 259
BF594
BF595
8FR39
8FR40
BFR41
BFR79
BFR80
BFR81
BFX29
BFX81
B8FX84

ELREATRERSLESBLEEEE

BIIGS

2N3772

2N3773
2N3B819
2N3820
2N3822
2N3823
- 2N3866
2N3903
2N3904
2N3906
2N3906
}:2N4Q37
2N4058
2N4061
2N4062
2N4069
2N4859
2N4871%
2N51356
2N5136
2N5138
2N5172
2N5179
2N5180
2N5181
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MITRAD

The premier mail order house
specialising in quality products and
superior after-sales care.

SEIKO QUARTZ

LCD MEMORY-BANK CALENDAR WATCH

SPECIAL PRICE ON LY £29.95

plus 85p p&p. Usually £89 or over.

@ Displays hour, minute, second,
month, day of the week and date in 12 =\
hour indication — or 24 hour at the ,A\
touch of a button. —

@ Buton touch also displays month and
year and dates for a designated
month with Sunday dates flashing.

@ Stores dates in memory up to 11
ahead, flashes ‘'MEMO’ on
designated dates.

® llluminated time and calendar
display.
@ Display flashes when battery nears
life end.

@ Stainless steel case and wrist strap
(adjustable).

In presentation case with instructions.

A LIFETIME

WATCHATA
BARGAIN-OF-A-
LIFETIME PRICE

Full refund if not
completely satisfied.

To Mitrad, 68-70 High Street, Kettering, Northants.
Please send me:

[ MD609 watch(es) at £11.80 inc p&p

Mitrad, 68-70 High Street, "] MD606 wotch(es) of £10.80 inc p&p

¥e|"8';22'5';§6'2':1°“'5- (] MD&10 wotch(es) at £17.80 inc p&p "] MD607 watches) ot £10.80 inc p&p
el [ seiko Quartz watch{es) ot £30.80 inc p&p | MD608 watchies) ot £16.35 inc p&p
3 [] MD605 watchies) ot £12.80 inc p&p
/ EN

Total value of my order £ =i
o . . | enclose cheque/PO or debit my Access/Barclaycard No..
This is a representative selection from  /
the collection of guaranteed leading / Nome_ _Signature
make and own brand watches offered / Add (block letters please]
through Mitrad’s 7 day distribution eSS . R
system and backed by Mitrad’sown /' — I L__
service organisation.

For c%m;;lete F:r?dUd eImEfz, it / & Credit Cord holders may telephone (0536) 522024 24 hours o day stating Card Number for immediate attention. All order

Snwriieren c|o g OQ#e' f / despatched within seven doys, subject to availability. Full refund if not completely satisfied.

Eﬂﬁie F:irlce ist available for / Mitrad Registered in England No, 2554356, 12/80/HE
UK oraers.
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D609 Gentleman’s super slim flag date
larm. Only 4mm case thickness. Continuous
splay of hours, minutes, seconds and day;
rﬁoncl display of date, month, year. 24 hour
arm, alarm mode indication. Back light.
finitely adjustable stainless steel strap. Very
test technology.

10.95 + 85p p&p

\D610 Gentleman’s dual time melody alorm
hrono, Only 5mm case thickness. Continuous
isplay of hours, minutes, seconds plus date
nd mode indications. ‘Running horse’ chrono
» Yo sec, 12 hour alarm plays 30 seconds of
ellow Rose of Texas'. Infinitely adjustable
ainless steel strap.

16.95 + 85p p&p

MD605 Ladies musical alarm  chrono.
Continuous display of hours, minutes, seconds;
optional display of day, date, month. Auto
calendar. Chronograph with lap timing
facilities, to 1o sec. 24 hour alarm plays 30
seconds of Beethoven’s ‘Fur Elise’. Back light.
Infinitely adjustable stainless steel strap.
£11.95 + 85p p&p

MD606 Ladies five function fashion LCD watch
with 3 year battery. Continuous display of
hours and minutes, with month/date and date/
seconds available. Auto calendar. Only émm
case thickness. Back light. Infinitely adjustable
stainless steel strap.

£9.95 + 85p p&p

Hobby Electronics, December 1980

MD607 Ladies slim ‘sugar coated’ dress watch.
Continuous display of hours and minutes;
optional display of month and date. Auto
calendar. Back light. Integral watch and strap.
In gold or silver finish.

£9.95 + 85p p&p

MD608 Gentleman’s musical alarm chrono.
Continuous display of hours, minutes, seconds,
plus day indication. Also month and date.
Chronograph with lap timing facilities, to Yo
sec. 24 hour clarm plays 30 seconds o
Beethoven’s ‘Fur Elise’ or can be set to awaken
to a single note. Back light. Infinitely adjustable
stainless steel strap.

£15.50 + 85p p&p

1"



AND THERE’'S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time

doesn’t mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 744N 1.15  74LS112 0.38  74LS169 2.00 VARICAP TRANSISTORS  ApaACITORS
TBAI266 1.00 KB4413 1.95 444N  1.12 74LS113 0.38 74170N 2.30 TUNING DIODES AUDIO DEVICES Al 5mm or less spacing
L200 4.95 KB4417 1.80 74008 0.13 7445N  0.94 74LS114 0.38 74LS170 2.00 BA102 0.30 BC237 0.08 A .
V2378 1.28 TDA4420  2.25 74LS00 0.20  7446N  0.94  74118N 0.83  74LS174 1.20 BAl2l 0.30 BC238 0.08 CERAMIC 3"‘;
U247B  1.28  KB44208  1.09 740N 0.13  74LS47 0.89  74120N 1.15  74175N 0.87 ITT210 0.30 BC239  0.08 Citlo S8 0K
V2578 1.28  KkB4423  2.30 74LS01 0.20  7448N 0.56  7412IN 0.42  74LS17S 1.10 BB204B 0.36 Bc307 o.08 | °2.008.1%,18P..0.04
U678 1.28  KB4424  1.65 740N 0.14  74LS48 0.9 74122 0.46  74176N 0.75 BBL05B 0.36 BC308 0.08 g ST 106
LM301H 0.67 KB4431 1.95 74LS02- 0.20 74LS49  0.99 74123 0.73 74177N 0.78 BBLO9 0.27 BC309 0.08 150P,220P, 2700
301N 0.30 KB4432 1.95 740N 0.14 745N 0.17 74LS124 1.75 7418IN 1.65 MVMI25 1.05 BC413 0.10 330 '390 470
(M08  0.96  KB4433  1.52 741503 0.20  74LS51 0.24  74125%N 0.38  741S18l 3.50 BB212 1.95 BedTeMosT1U |3 e AP A 05025
M08V 0.65  KB4436  2.53 | 7408 0.14 7453 0.17 745125 0.44  74LS183 2.10 KV1210 2.45 | BC4ls 0.07 | (GR.Z2.ON3ANT--0-06
LM339N 0.66 KB4437 1.75 741504 0.24 74548 0.17 741268 0.57 74184N 1.35 Kv1211 1.75 BC416 0.08 o “N. uF}....0.
MI4BN  1.86  KB4438  2.22 74058 0.18  74LS54 0.24 7415126 0.44  74185N 1.34 KV1226 1.95 BC546  0.12 FG i dpgo Y odoo
LF35IN 0.38 KB4441 1.35 74LS05 0.26 74LS55 0.24 74128N 0.74 74LS190 0.92 Kv1225 2.75 BCSS6 0.12 KNO' I 1
LF35N  0.76 KB4445  1.29 7406N 0.28  7460N 0.17  7413A 0.73 741928 1.05 KVI215 2.5 BC550 0.12 LBIELE @I
M374N  3.75  KB44d6  2.75 74078 0.38  74LS63 1.24  74LS132 0.78 ' 74LS192 1.80 KV1225 2.75 BCS60 0.12 TONEI00LSEEREREEE OFLE6
LM3BON-14 1.00  KB4448  1.65 7408N  0.17  7470N 0.28  74LS136 0.40 74193 1.0S BC639  0.22 FEEDTHRY
LM38ON-8 1.00  NESO44N  2.26 740508 0.24  7472N  u.28  74LS138'0.60  74LS193 1.80 BCE40 0.23 INO SOLDER IN. ...0.09
IMIBIN  1.81  NESSIN  1.85 74098 0.17 7473 0.32  7414IN 0.56  74194N 1.05 IR B0 | g o4 g5 e
INI9CE  1.95  sSps000  3.75 74L509 0.24  74LS73 0.38 74142V 2.65  74196N 0.99 2sA8724 0.14 | [ ERTEN )
NES44N  1.80 516270  2.03 74100 0.15  7474N  0.27 74143 3.12  74LS196 1.10 25D666A 0.30 EERaLY
NESSSN  0.30  sSL310  2.03 74LS10 0.24  74LS74 0.28  74144n 3.12  74LS197 1.10 2sB646h 0.30 | AON-2203N......0.17
NESS6N  0.50 SL6600 1.75 741IN  0.20 747N 0.38 7415145 0.97 74198N 1.50 25D668A 0.40 <S8 SO0
NES6ON  3.50  sig640  2.75 741811 0.24  7476N  0.37 74147y 1.75  74199N 1.60 258648 0.40 | 23ON/ATON..
NES62N  4.05  S1e690  3.20 741N 0.17  74LS76 0.38 7414y 1.09  74LS247 0.93 250760 0.45 | LUF-eeceoeeoes
NES6AN  4.29 3516700  2.35 741N 0.30  741S78 0.38 7415148 1.19  74LS257 1.08 258720 0.45 | POLYESTER (GENERAL)
NES6SN  1.00 -  1CL803BCC 4.50 7414 0.51  7480N 0.48 74150 0.99  74LS260 1.53 2502546 0.19° | 10mm LEAD SPACING
NES66N 1.60 MSL9362 1.75 74LS15 0.24 7481IN  0.86 7415IN  0.55 74LS279 0.52 1N4148 0.06 2SA1084 0.20 10N,15N,22N,33N. .0.06
NES70N 3.85 MSL9363 1.75 7416N  0.30 74828  0.69 74LS151 0.84 74L5283 1.20 1N4001 0.06 25C2547 0.19 47N,68N,100N. . ... 0.08
SL624 3.28 HAl1211 1.9S 7419 0.30 7485N  1.04 7415  0.64 7415293 0.95 1N4002 0.07 2SA1085 0.20 220N.............0.10
TRAG5]  1.81  4a11223  2.15 7420 0.16  74LSB5 0.99 7415153 0.54  74LS365 0.49 IN5402 0.15 AUDIO POWER  20mm LEAD SPACING
UATO9HC  0.64  HAl1225 1.45 74L520 0.24 741586 0.40  74154n 0.96  74LS366 0.49 oa9l  0.07 DEVICES  220N,330N,470N...0.18
uA709PC  0.36 HA12002 1.45 742IN  0.29 7489N  2.05 74155N 0.54 74LS367 0.43 AALl2 0.25 3SB753 2.34 MYLAR
UVATIOHC  0.65 HA12017 0.80 741521 0.24 74908  0.33 7415155 1.10 74LS368 0.49 BRIDGES : N Smm LEAD SPACING
WA7IOPC  0.59  HA12402  1.95 742 0.27  74LS90 0.90  741ckn 0.80  74LS374 1.80 1a/50v 0.35 | 258723 2.34 e S
GATALOH ‘0.6  pAl2411  1.20 74258 0.27 749IN  0.76  741an 0.67  74LS377 1.95 6a/200v 0.75 | 23K133 3-00 T
UAT4IN  0.27 HA12412 1.55 742N 0.27 74891 1.10  44:5)57 .55 74LS379 1.30 1o W] e o b
WATAIN  0.70  (F13741 0.33 740527 0.44  7492N  0.38  J4s1es o.eg  74LS393 1.40 Erat gty ||| 20 ReZmieriahi
SRl e ois 748N 0.35 741592 0.78  erens 9reo 25K135 3.75 2208,470N. . ..... 0.17
w753 2.44 741528 0.32  T49N 032 J40c0n 0.82 289 50 375 | porvsTYRENE
uA7S8  2.35 FREQUENCY DISPLAY 7430N 0.17 741593 0.99  94c1e0 1 30 JOKQICOILSIANDARILTERS oD | 057 10P,15P,18p,22P :
FR . XTENSIVE SECTION BD536 0.52 oo .
TBABLOAS 1.09 741530 0.24  7494N 0.78  74leiN 0.92 o AT AL 27P,47p,56P,68P. .0.08
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Digital Speedo

Check your car velocity with
this super project — designed
to be free standing or panel
mounted in your car

AT LAST, here it is, the project all the
many motorist readers have been
waiting for to update their car
dashboard and make it look sleek and
sporty. Yes, we've done it again (?) with a
superlative project of unparallelied
innovativeness (not that we're boasting!).

You can simply leave the HE Digital
Speedo on top of your dash to provide
an impressivedooking readout of car
velocity or mount the whole project
into the facia panel to look even better
— the case is suitable for either.

A six-IC circuit gives all control,
timing and counting functions to drive
the large, two-digit, 7-segment display.
Most of the components fit compactly
onto a main PCB, which slides neatly
into the case, and a small sub-board is
used to hold the two 2" LED displays.
The acrylic front panel hides the internal
circuitry from view but gives good sight
of the red LED segments of the display.

Just think, as you start the car engine,
our digital speedo will burst into life
with a readout (from a single digit) of
0 MPH. And there the speedo waits,
almost purring, until you rev up, slide
into gear and put in the clutch. Then, as
you pull away from standstill the
speedo follows, registering first from 0
to 9 till the second digit shows you are
in double figures. A display rate of
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around four times a second means that
the readout more or less instantly
follows the velocity, maintaining good
accuracy. Never again do you need to
rely on those oldfashioned, out-dated
mechanical counterparts that are
virtually guaranteed to give you an
incorrect reading. The digital speedo
can eliminate all that — who needs ‘em
when you've got a digital one at your
fingertips!

The design of our speedo allows its

use with a wide variety of rear-wheel
drive cars. The speedo may be usable
with front wheel drive vehicles too, but
we did not perform any calculations on
these. (The final drive shafts are not as
accessible on front wheel drive
vehicles.)

Rear wheel drive vehicles have an
open driveshaft from gear box to rear
axle and we have taken this as our
starting point. All that the speedo does
is to count the number of revolutions of i?
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Figure 1. Complete circuit diagram of the HE Digital Speedo.

Two PCBs are used in its construction.

the drive shaft over a set period. This is
then related to distance so that a
reading of MPH is obtained.

Now, the speedo as it stands will
function correctly with any drive shaft
which turns approximately once per
MPH. For example, the shaft must turn
at about 50 Hz when the car is travelling
at 50 MPH. To find out if your car will
suit, do the following calculations:

@ divide the circumference (in feet)
of the car wheel by 1.47

® Divide this result by the vehicle’s
drive shaft/wheel ratio (found in the car
manual)

The final result should be about
1 £30%. If this is not so, all is not yet
lost! If your particular calculations yield
aresult a lot less than one, (eg 0.5) then
the situation is remedied by doubling
resistor R2, (in Fig.1) in value. Likewise, if
the calculations provide a figure of, say,
2, then halving resistor R2’s value should
do the trick. A special sensor has been
used to detect the rotation of the drive
shaft and it consists of a coil fastened to
the car chassis in close vicinity to the
drive shaft. Small magnets must be
positioned on the drive shaft so that
they pass by the coil. As they do, a
voltage is induced in the coil and passed
on to the main circuit to be counted.
Full details of the sensor are given next
month along with general guidelines of
its mounting. Individual cars will need
different fixing methods and we leave
these up to the reader.
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The HE Digital Speedo uses one of the most
complex circuits seen in HE for a while. With
this in mind a good block diagram of the
system is called for and Fig.2 shows just that.
The waveforms at various points around the
circuit are shown in Fig.3 and the following
should clarify its operating principle.

A low, near sinewave, voltage is
generated by the magnets passing close by
the pickup coil (Fig- 3a). This voltage is
directly proportional to the rate of change
of flux through the coil — in other words,
the faster the magnets are travelling the
larger the induced voltage. Thus this voltage
is proportional to the speed of the car. The
following stage, a very high gain pre-
amplifier, corrects this voltage.

The preamplifier, formed by two op amps
within IC3, amplifies the signal so much that
it limits (or clips) as in waveform b. The gain
of the pre-amp is adjustable to a certain
degree by RV1. In most applications this
should be mid-position and left untouched.
The clipped waveform triggers a
monostable multivibrator formed by the
first half of 1C4 (a dual 555 timer) with an‘on’
period of about 1.5 ms — hence the
waveform illustrated at point ¢ in Fig.3. This
is the waveform applied to the count input
of the counter integrated circuit 1C5.

This IC, the ZN1040E, digitally counts the
number of pulses at its input and displays
the result on two 7-segment displays.
Although the ZN1040E is usable for up to a
four digit display, we thought it unlikely that
the average family saloon would attain
speeds of up to 9999 MPH and so we
restricted the speedo to two digits. This
allows a reading up to 99 MPH. If the vehicle
just did happen to exceed ‘the ton’ (not in
this country of course) the display would
simply ‘clock on’ — a speed of 112 MPH
reading as 12 MPH. We feel that most
drivers will be able to tell the difference bet-
ween 12 and 112 MPH!

Now, to be able to display speed (ie

How it Works

© Copyright MODMAGS Ltd.

dist./time) as a number we have to relate the
pulses (which represent distance) of
waveform ¢, to a set period. The following
formulae show how we did it.

The circumference of a typical car wheel
is approximately equal to:

27,

where r is the tyre radius, and is roughly 6
feet for most cars.

Now,

1MPH = 1.47ft.s 1,

so it takes 6/1.47 (about 4 seconds) for the
wheel to turnonce (at 1 MPH).

The typical drive shaftiwheel ratio is
about 4:1. Therefore, the drive shaft turns
four timesin 4 seconds.

Or, put another way, the drive shaft turns
once a second for every MPH the car is
travelling.

If a magnet was fixed to the drive shaft
and a coil was used to pick up the rotation of
the magnet, then all we need to do is count
the number of rotations of the magnet in
one second and we can therefore have a
direct reading of the MPH the vehicle is
maintaining. Better still, if we put four
magnets on the shaft and counted the pulses
over Y second the same result occurs with
better low-speed performance.

The rest of the circuit allows the counter
to do this. IC2 a,b,c form an astable, clocking
about 4 Hz (waveform d) to time the count
intervals, and the second half of IC4 and
1IC2d form a monostable multivibrator to
reset the counter to zero at the end of every
timed period, shown in waveform e.

Presets RV2 (coarse) and RV3 (fine) allow
for adjustment of the timing period so that
different wheel sizes and drive shaftiwheel
ratios can be accommodated to give an ac-
curate speed readout.

Finally, IC1 is a voltage regulator (not
shown on the block diagram) giving a stable
voltage of 5 VDC for the ZN1040E and all
other ICs apart from IC3, which runs direct
from the car battery voltage of 12 VDC.
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Digital Speedo
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Figure 2. An overall block diagram of the circuit. The waveforms at various

points are shown in Fig. 3

___Buylines——

All parts used in the HE Digital Speedo are
fairly common devices, but if your local
stockist can’t supply, then the usual mail
order companies will be able to help. In-
tegrated circuit IC5 and the 7-segment
displays are available from Technomatic.

Approximate cost (excluding case and
PCBs) should be around £30.

The case'is a DIN standard and thus
various makes are available. Overall front
panel dimensions are 96 x 48 mm and depth
is 110 mm. If your local supplier deals with
RS Components (most do), you can get their
style, which is the variety we used — stock
no. 508-683.

WAVAVAVAVA A

Construction

Take all the usual precautions when
making up the PCBs such as noting the
correct polarisation of the capacitors
and using IC sockets for the DIL
integrated circuits. Build the main board
first, inserting components in order of
resistors, capacitors and

semiconductors. There are two wire
links to be made, so don't forget them!

Integrated circuit IC1, the voltage
regulator, should be laid flush to the
board, with its pins bent vertically about
4" from its body, through the PCB.
Finally insert all other ICs, checking they
are the right way round, and set all
presets to mid-position. This board can
now be laid to one side.

The display board is somewhat
trickier. It has an optional cut-out to
enable the insertion of a further project
— a tachometer (rev counter) — next
month. If you intend to build the tacho
you need to cut or file out the
rectangular shape in the edge of the
display board. There are four links on
this board — three of which are
underneath the displays. Insert these
links as close to the board as possible.

The 7segment displays must be
inserted with the decimal points to the
bottom. Align them carefully before
soldering so that they are level. Finally,
the resistors and Q1 and 2 can be put in.
Make sure the transistors are in the right
way round and that they are mounted
close to the board.

i

© Copyright MODMAGS Ltd.

Figure 3. Waveforms within the circuit of the Digital Speedo. Read the HOW

1T WORKS section to find where they belong
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Digital Speedo
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IMPORTANT—-NOTE LINKS UNDERNEATH
THE DISPLAY

Figure 4. Overlays for the two PCBs. Left is the main circuit board and above
is the display board. The photograph below shows the two boards together.
Connection details are given next month

_ Parts List—

RESISTORS (all 4 W, 5%)
R1

10k

R2 2M7

R3,4,13 100k

R5 1k8

R6,9 10k

R7,10 270k

R8,11 56k

R12 1k5

R14 150k

R15,16,1-

718,19 1k0

E R20,21,22,23,

24,25,26 100R

R27,28 270R

POTENTIOMETERS

RV1 1M0 miniature
horizontal preset

RV2 220k miniature
horizontal preset

RV3 47k miniature horizontal
preset

CAPACITORS

C1,2 470u 16 V printed circuit
mounting electrolytic

C34 100n 35 V tantalum

’ C5,8,10,17,21 100n resin dipped

ceramic

(o3 22n resin dipped
ceramic

C7,18 10n resin dipped
ceramic

€9,1213,15 1u 35 V tantalum

C11,14,19 1n resin dipped ceramic

c16 12n resin dipped
ceramic

c20 47u 6V3 tantalum

SEMICONDUCTORS

; . ’ IC1 78051 A, 5V regulator
gipganudds A ‘ 1C2 4001 quad NOR gates
3is - - - IC3 LM381 dual preamp
d i : 1C4 556 dual timer
§ IC5 ZN1040E counter/display
— Q1,2 BC213 PNP transistor
¥ D1 1N4001 1A diode
D2to 5 1N4148 diode
T ZD1 5V1, 400 mW zener
diode
Display 1,2 FND507 common anode,

7-segment displays

' MISCELLANEOUS
Readers should note that the conventional speedometerjodometer found in case to suit (see BUYLINES)

most vehicles is a legal necessity. We therefore suggest the HE Digital Speedo
should be included as an extra rather than as an alternative instrument.

HE
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GREAT
BARGAINS

PLUS- FREE GIFT WITH EACH ORDER!

TOOL PACK — consisting of the new WELLER 12w
240V MINIIRON, an XCELITE rﬁso MINI DRIVER KIT of

6 jeweller’s type slotted and Philtips screwdrivers, plus
torque amplifier handle and an XCELITE LIGHT AND
MEDIUM DUTY KNIFE SET, inciuding 10 assorted blades
tor a wide range of cutting, ali designed to meet the need
of today's electronics enthusiast.

£9 9 ing.YAT
. §PP

f
P"ls Fl'ee gglt(:ikegng aid tools

PHILIPS ANALOGUE MULTIMETER — the
Philips UTS 003. designed with the electronics enthusiast
in mind. 20,000 YV, DC voltage 300 mv — 1000V; AC
Voltage 1.5V — 1500V; DC Current 50 uA — 2.5A; AC
Current 250 uA — 2.5A; Resistance 0 — 1MQ; Decibel
range — 20dB — + 65dB. Large easy to read scale and
mirror to eliminate paralax errors; overload protected.
Requires twopenlite batteries (not supplied). Manufactured
to IEC 348 standard.

£23.95"

Plus Free s ape -

INSTANT HEAT GUN KIT — containing the
WELLER instant Heat Gun. 2 spare copper soldering tips
one smoothing tip, one plastic cutting tip, soldering aid
tool. flux brush, tip wrench, coil of 60 /40 rosin core solder,
all contained in a tough plastic carrying case. 100W 240V.

£10.90

Xcelite H
Plus Fl'ee d&teyl:\eobbe;aife

Philips Service.
| wish to order:- 604 Purley Way, Waddon, Croydon, CR9 4DR.
Quantity required Name For immediate credit card orders —
Ring 01-688 3633 between 9.00am & 5.00pm,
Monday to Friday. quoting your Access/
I Barclaycard number & we witl post by return.

All prices include VAT & POST/PACKING.

1stOtfer £9.95 each
2nd Offer £23.95.each Address
3rdOffer £15.95 each '
| enclose Cheque/Postal Order for

- e mmaem - o

Gifts are offered subject to availability &

may be substituted by goods of a similar

2 i :] ! I value without prior notice.
Block Capitals These offers apply to all orders received

Debit my Access/Barclaycard Philips Service. before 31st Decémber 1980.
T Dept. CSO, 604 Purley Way, Waddon, ags -
we_I | Philips Service
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View Into Video

Discs

Video disc systems have been hinted at in recent years: in 1981 we should start to see
them in the UK. Hugh Davies looks at what they do, how they work and their likely

cost

MOST OF YOU will be familiar with the
variety of video cassette recorder/
playback systems on the market. Now a
new form of video playback is due for
‘release — the video disc.

The concept of this disc is a simple
one, namely an hour or two of colour
TV film material (loosely termed ‘soft-
ware’), recorded on adisc about the size
of a conventional audio LP. Nice con-
cept, but like its predecessor the
cassette, no standardisation exists bet-
ween manufacturers (see inset box on
page). In the UK the ‘big three’ are
Philips, RCA and JVC. Although each
has its own system, there are very rough
similarities between those of the last
two.
consists of video and audio information
(mono or stereo) with some means of
cueing for the selection of individual
frames or groups of frames. (Just as a
reminder, 50 complete TV frames are
transmitted each second on individual
TV broadcasts.)

How is the software recorded and
how is it extracted from each type ‘of
disc? Because of the inherent dif-
ferences between the three systems it is
preferable to look at each one in-
dividually, starting with that of Philips.

Philips — light and grooveless

Production of the VLP (video long play)
disc starts with a master tape of the soft-
ware material. Figure 1 gives an outline
of the main stages of production. The
master disc is made of glass, and has a
photosensitive layer deposited on one
side. Information is ‘written’ into this
layer with a 100 mW laser. After ex-
posure to the laser, the disc undergoes a
development process which leaves a
pattern of microscopic pits (about 0.4
um wide). This pattern is transferred, us-
ing a galvanic process, to what are call-
ed ‘stampers’. It is from these that the
final discs are produced, using a "cold’
pressing process. (A ‘hot’ process is used
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for pressing conventional audio discs.)
According to Philips, there’s less chance
of warping and stressing the discs witha
cold process.

What about the VLP discs them-
selves? These start life as clear plastic
discs, coated on one side with a photo-
sensitive lacquer. It is this lacquer which
is impressed with the stamper. After
pressing, the lacquer is hardened with
ultraviolet light and coated with a thin
layer of highlyreflective aluminium.
This coating follows the pits in the lac-
quer faithfully and is sealed with a pro-
tective layer.

After all this, what do we have? Only
half a disct The two halves, each con-
taining different software, are made in
an identical manner and glued together
on their metallised sides. Thus the soft-
ware is sandwiched — and fully pro-
tected — between two clearplastic
discs. The finished disc resembles an
audio LP record but it has a grooveless
mirror-like appearance.

Right, we've got the disc: the problem

is how to play it. On the VLP system this
is done with a very low power (1 mW)
helium-neon gas laser which produces a
coherent beam of light having a
wavelength of 0.63 um. This beam finds
its way through a network of lenses, mir-
rors and a special prism to the surface of
the disc. In fact what comes out of the
final lens is three beams, as will now be
explained.

The beams penetrate the clear
plastic of the disc (which is spun on the
machine with the laser scanning the
underside) and strikes the metal
coating. This coating in turn reflects the
light, the degree of reflection depen-
ding on the formation of pits (Fig. 2)
strung out in a long spiral. The reflected
beams are detected by three light-
sensitive devices called photodiodes.

Now why three beams? Well, think of
abeam of light aimed at the surface of a
perfectly flat disc having no grooves.
The information to be extracted is con-
tained on a continuous spiral track only
0.4 um wide. (The spacing between in-

Master disc
preparation
equipment
2" Tope Master disc Master disc
playback > recording p{development [--
equipment equipment equipment
Stampers
Galvanic . .
] Pressing Coating | .
;\_gzteesrs Stampers equipment equipment eplicas
Stampers

Figure 1. Main stages in mastering and replicating a VLP disc
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Figure 2. Formation of pits on a VLP disc:
a) electron microscope view of disc surface

b) how pits are arranged and spaced

dividual tracks is about 60 times less
than that of an audio record.) Unlike a
record, where the stylus is guided in a
groove — alsoin aspiral — the VLP disc
has no groove. And anyway, how do you
hold a beam of light? To solve this pro-
blem two of the beams are used to
guide the laser assembly, keeping it ‘on
track’. By an arrangement of mirrors,
one beam is held dead centre on the
track while the other two fall slightly to
the left and right of it (see Fig.3). While a
small motor is adequate to guide the
assembly, mounted on a ‘sledge’ which
travels radially across the disc, it is too
sluggish to cope with the minute
movements required to hold the centre
beam continuously on track. Thus one
mirror is mounted on an assembly
resembling the construction of a
movingcoil galvonometer, where the
coil forms part of the radial servo-
control circuit. Yet another pivoting
mirror scans the track tangentially to
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Figure 3. Keeping on track with the three beams
from the laser

check for errors in rotational speed: all-
in-all a very complicated optical
system. (I haven’t even touched on the
automatic focusing network used to
cope with undulations in the disc!)

The VLP machine as a whole (Fig. 4)
can be splitinto three main parts. First is
the audio section, which contains the
sound demodulator for left- and right-
hand stereo channels. (Two outputs are
provided for separate amplification as
TVs generally don’t have facilities for
stereo sound.) A mono signal is fed to a
UHF modulator which provides the
signal for the aerial socket of a colour
TV. Second is the video section, which
amplifies and processes the signals
from the photodiodes. These signals
also go into the UHF modulator. Third is
the servo section, which looks after the

overall control of the spinning disc and
the optical sledge. '

Discs for the system will come in two
diameters: 300 mm (11.8”) and 200 mm
(7.9"), each with a thickness of 2.5 mm
(about 0.1”). {Thinner discs may be pro-
duced later.) Two different types of disc
will be produced: the CAV (constant
angular velocity) and the CLV (constant
linear velocity). The first one has a cons-
tant speed of rotation, namely 1500
RPM for the British PAL television
system. Playing time for the CAV is 36
minutes on each side, and the recording
technique enables special effects such
as stills (displaying one picture frame at
a time) and slow motion to be produc-
ed. The other type of disc, the CLV, re-
quires a speed of rotation that
decreases inversely proportional with
the read-out diameter. Advantage?
About one hour/side playing time but
continuous operation only — nostills or
slow motion. On both types of disc,
each rotation coincides with one TV
frame. This makes it easier to extract
stills of one frame only from the CAV
disc. (Currently, the other video disc
systems pack in more than one frame
for each rotation, making it difficult to
extract individual frames, as will be ex-
plained later.)

Total scanning time of a complete
disc is around 20 seconds, which seems
a reasonable rate when searching for,
say, part of a recorded film. You should
bear in mind that a 12”, 36 minute disc
contains 54,000 individual frames!

Figure 4. Philips’ VLP video disc system




Figure 5. RCA’s SelectaVision player with CED disc alongside

RCA — firmly inthe groove

In some respects the CED (capacitance.

electronic disc) from RCA is similar to
an audio record. It is about the same
size as an LP (302 mm, or 11.9”), made of
plastic and is pressed in a similar man-
ner to records. It also has grooves like a
record but here the comparison falls
apart. The grooves merely guide the
stylus over a track containing the soft-

ware information, and the diamond'

stylus is a lot smaller than that used for
record reproduction.

Master discs for the CEDs are similar
to those used in record production, ex-
cept that they receive a coating of cop-
per, deposited over the groove area. An
electromagnetic ‘cold’ process is used
to encode the metal tracks, defined by
the grooves, with the software informa-
tion in the fom of a microscopic pat-
tern. From these masters, nickel matrix
stampers are produced, ready for use in
the production of the CEDs.

When a CED is spun (at 450 RPM) on
the SelectaVision player (Fig. 5), and the
stylus is riding in the groove, informa-
tion is picked up from the track
capacitively. Part of the stylus is coated
with metal, and it is this area which
glides on an electrically-insulated
(dielectric) layer in the groove (see
Fig. 6). As the stylus makes its way along
the groove, its tip detects the rapidly
changing pattern in the sub-oating of
metal. In other words, this pattern, in
relation to the metal coating on the
stylus, produces a fluctuation in
capacitance. This fluctuation in turn
produces a change in frequency in an
LC (inductivecapacitive) oscillator. (If
this seems a bit technical to some of
you, then have a look at this month’s O
Level Q & A, where the effects of con-
necting inductors and capacitors
together are discussed) The rapidly
changing frequency, or frequency
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modulation (FM) as it is known, is
translated by the player into the original
software information.

The CEDs provide up to two hours’
playing time(one hour on each side), the
software consisting at present of colour
video and mono sourd. Stereo sound
hasn’t been included on the first discs
due for release. It is RCA’s view that
because all the TV’s in the USA (where
the first launch is due to take place in
March 1981) are mono, the provision of
stereo would have added unnecessarily
to the cost.

Figure 6. Stylus for SelectaVision player:
a) perspective view, b) side view
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Unlike Philips’ VLP, the CED is more
susceptible to the ingress of dust and
harmful particles into its grooves. For
this reason, the disc is fully protected in-
side a plastic caddy. Thus you never ac-
tually touch the disc, but load the caddy
into the player, which retains the disc
when the caddy is removed. After play-
ing, you insert the caddy again and —
presto — the disc is snug inside its cad-
dy again. According to RCA, the CED is
not as vulnerable to dust particles as it
first may seem, because the specially-
shaped stylus has a cleaning action.
Anyway, it was said, the caddy provides
more scope for artwork than the
cramped area of arecord label!

| mentioned earlier the facility of
‘freezing’ individual frames. SelectaVi-
sion offers this, but not for single
frames. On the CED, each revolution
corresponds to four frames, and special
techniques such as an electronic
memory called a frame store would be
required to extract a single frame. At
present, frame stores are very costly
and bulky. RCA has come to a com-
promise by freezing a block of four
frames at atime, which must result in jit-
ter on moving scenes.

Additional facilities on the SelectaVi-
sion include forward and reverse
search.

JVC — with aneye to the future

While one disc system is on target for
release in the UK towards the end of
1981, it appears that JVC has kept a
number of future options in reserve.

Let’s have a look at the more tangible
one first, comprising the VHD (video
high density) and AHD (audio high den-
sity) disc system. It should be made
clear at the outset that JVC’s strategy,
unlike that of the other two companies,
is to combine video disc and stereo
audio disc playback in one player, as
will be discussed later.

Starting point for a VHD or AHD disc
is a glass master disc coated on one side

SAPPHIRE OR
DIAMOND

w\/\\w/\//\'/

PEAK-TO-PEAK
METAL Ve RIE SIGNAL ELEMENT

LAYER

DISC THICKNESS = IMM

HEIGHT = 1000A°
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with a photosensitive material. The disc
is rotated at 900 RPM while the software
information is recorded on its coating in
two parallel tracks by the use of two
laser beams. One track carries the audio
and video (or audio alone) while the
other carries the tracking signals. The
software is encoded as pits in the
photosensitive coating. A metallic
master disc is produced from the glass
one, for use in a production process
similar to that used for LP records.

Now let’s look at the VHD or AHD
disc, which is flat, grooveless and
recorded with a spiral of double tracks.
As can be seen in Fig. 7, the stylus ‘shoe’
has a flat tip and glides in contact with
the surface of the disc. In common with
the RCA system, detection is capacitive.
The stylus, which has a metal strip
deposited on it, is guided by the tracking
pits as shown.

Because the disc is grooveless, some
method of holding the stylus precisely
on track is necessary. (You will
remember that the same problem had
to be solved for Philips’ VLP system)
Figure 8 shows how JVC does it. The
stylus is mounted at one end of a can-
tilever pickup arm: the other end of this
arm is attached to a magnet. Fixed coils
are mounted near the magnet, a single
coil is wound around the magnet but
not in contact with it and a pair of ver-
tical coils are mounted on either side of
the single coil, in phase opposition to
each other. Thus the stylus can be mov-
ed transversely and longitudinally in
response to signal currents in these
coils. Currents are produced in response
to the tracking error signal, timebase er-
ror signal or by acommand to move the
stylus to a desired track.

Coming back to strategy again, it’s

ELECTRODE

TRACKING
SIGNAL

Figure 8. Tracking system for the VHD/AHD
stylus, using a combination of fixed and
stationary coils and a magnet

MAGNET

CANTILEVER
ARM

worth looking at what the system offers
in video and audio modes.

For VHD operation, the player(Fig. 9)
provides normal play from a 260 mm
(10”) disc giving two hours’ playing time
(one hour on each side). Features in-
clude fast search, audio channel selec-
tion, quick and slow motion and still
play, picture-by-picture (back and
forth).

To enhance the player’s functions, a
random access unit based on a micro-
processor can be used with it. Facilities
provided by this add-on unit include still
play of a selected frame, normal, quick
and slow motion between selected
frames or periods and sequential play of
different functions selected by a soft-
ware program (five steps maximum). It
should be borne in mind that because
each rotation of the disc corresponds to
two frames, jitter may be apparent on
still-frame mode unless some method
of frame storage is used.

For AHD operation on the other
hand, the player is used with a PCM
(pulse code modulated) demodulator.
This box of tricks enables the system to

CONDUCTIVE
PVC DISC

INFORMATION
SIGNAL

Figure 7. How the JVC stylus scans the double tracks on VHD or AHD discs
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provide four channels: stereo sound
with a still picture or two stereo pro-
gammes. If the random access unit is
added to the AHD set-up then several
search and playback facilities can be
selected or programmed. Disc size is
the same as the VHD type.

Because a stylus is used to scan VHD
and AHD discs, there is a need to keep
them ‘clean’. For this reason, JVC has,
like RCA, opted for protective caddies.

As to the futuristic options, some of
these are dependent on technological
developments. Take, for example, the
frame store. With current integrated cir-
cuit technology, an unreasonable
number of memory ICs are required to
hold a complete TV frame. If the rapid
development of IC technology is taken
into account then LSI (large-scale in-
tegration) could make the frame store a
more practical proposition.

Another idea in the JVC crystal ball is
adisc made specially for freeze playing.
It would enable vast amounts of infor-
mation to be stored in disc form —
typically 45,000 frames on one side of a
two-hour disc. An example given by ] VC
was highly-detailed map information
(such as details of houses, street-by-
street) for use by the police.

Freezing Reality
Apart from problems of jitter
associated with still or “frozen’ frames
on some of the machines, there is one
more related point worth considering,
namely that of wear.

Freezing a frame indefinitely on the
Philips system results in no wear of the
selected track because the only thing
touching it is a beam of light. In the
other systems, a stylus is in mechanical
contact with the disc and so freezing in-
dividual frames for long periods could
result in premature wear of the
associated tracks. But assessment of
this wear is difficult, because the styli
tend to clear the tracks of debris on the
first revolution, running in a relatively
clear path after this.

From JVC's tests, without a protec-
tive caddy, life of a frozén frame was
found to be-around one hour. Butwhere
the software material put strong
demands on freezing (such as for maps@g_)
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then, it was claimed, the disc could be
coated with a special lubricant to in-
crease life.

Long live Isd (laser, stylus and
disc)!

Theoretically, the Philips disc has an in-
finite life, but the same is not true of the
gas laser. Estimated life was given as
5,000 hours (about six years at 2%2 hours
playing time every day). No estimate
could be obtained of its likely replace-
ment cost. It will, however, need to be
fitted by a service engineer.

RCA tests showed that the CED could
be played 200 times without deteriora-
tion. Stylus life was said to be at least
200 hours. The stylus will be ‘quite
moderate’ in price and will be simple to
change by the user.

Estimated life of a VHD or AHD dISC
was given by JVC as about 10,000 runs.
Stylus life was said to be about 2,000
hours, and it was claimed to be easy to
change.

Your choice . . . eventually
When will you see these systems on sale
in the UK, and how much will they cost?

At the time of writing (mid October)
only Philips could be specific about a
release date, namely May/June 1981,
Cost was estimated at £450 to £500 (in-
cluding VAT) for the player. Philips’
spokesman found it difficult to
estimate the cost of the discs because
they will not be sold under Philips’ name
and the final cost will depend largely on
the recorded material. An ‘average’
price could be £15.

As mentioned earlier, the first launch
of the RCA system is pIanned for March
1981 in the USA. It was estimated that
the system could reach the UK market
by ‘early 1982’. No indication was given
of the likely cost, and it will, of course,
be a system with mono sound. A stereo
version is planned for 1982 in the USA,
but it’s anybody’s guess when we'll see
it here.

2

Figure 9. JVC's player for VHD and AHD discs

A UK licence for SelectaVision is held
by GEC, but no improvement could be
made on the above information by the
UK company. According to Ron
Bosanko, managing director of GEC'’s
radio and TV division, when talking
about the various systems said: ‘The
RCA one looked the most interesting’.
But he saw the availability of software
as being the biggest hurdle.

An agreement has been established
between JVCin Japan and Thorn/EMI in
the UK. But no date could be obtained
from the UK company, only an ‘end of
1981’ estimate. It is understood that this
may be firmed up by the end of October
1980. As for the cost, this was estimated
as being about £300, presumably for the
basic VHD/AHD player alone. Cost of

discs is likely to be between £10 and

£20, depending on the subject matter,

Hardening-up the software
Now the subject matter — the software
— may indeed be a hurdle. The Philips’
spokesman said: ‘120 titles will be
available from day one’, this being in-
creased to 250 by Autumn1981.

RCA, on theotherhand, plans to have
‘hundreds of titles at launeh’, according
toits spokesman.

View Into Video Discs

The JVC estimate — from Thorn/EMI
— was given as 200 titles.

And what will be the composition of
the software? Mostly, it seems, popular
cinema-type films. It seems feasible
that latest, or very recent, releases will
costmore. It is also likely that arange of
educational discs will be available, par-
ticularly for ‘freeze’ operation and
other special effects.

Competition

It is difficult to estimate, at this early
stage, how each company will fare on
the UK market. No doubt by 1982 there
will be other contenders, particularly
from Japan. We have got used to
cassette systems, and some at least are
getting cheaper: cassette software has
certainly come downin price.

Cassettes offer what video discs
can’t: playback and record. So this is ob-
viously going to be one of the main
areds of competition — and barriers of
public acceptance to break through.
Some of the cassette systems are get-
ting very clever; for instance the %"
mini cassette system from Technicolor.

Likely to be confusing are the dif-
ferent philosophies of the disc

manufacturers. Take RCA for instance:

a straightforward video version of the
long-accepted LP record at, we hope, a
reasonable cost. Meanwhile, Philips
plans to launch the VLP but, probably
some time in 1982, it aims to launch a
separate audio disc system. This will be
known as the ALP (audio long play)disc.
It works on similar principles to the VLP
but will take smaller audio-only discs
about the size of 45 RPM records. And,
as described earlier, JVC is going for the
all-in-one videofaudio package but with
the need for additional boxes of elec-

tronics for stereo operation and special

effects.

But don’t be confused! Assess these
systems as they appear, especially in
terms of whether they meet your needs.

Video Cassettes
VHS (developed by JVC) —

software is available in UK

Video Discs
neon gas laser

diamond stylus

) — most widely available in the UK
Betamax(Sony) — second in the popularity league
VCR, VCRP, VC2000 (Philips) — although of a high standard, relatively less

U-matic — similar to VHS and Betamax but largersized and generally usedin
semn-professnonal application(such as fortape mastering)
VCR (Technicolor — not to be confused with Philips’ VCR) —
nounced and uses Y “colour video tape, compared with normal 2" tape.
(See special report in this months’ Monitor)

VLP (Philips) — grooveless disc with spiral pitless tracks scanned by helium-
SelectaVision (RCA) — disc cut with grooves and scanned capacitively by

VHD and AHD (JVC) — grooveless disc with spiral tracks of micropits scann-
ed capacitively by flat-ended shoe-type stylus

recently an-
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Look out for the January issue on sale December 5th

MULTI-OPTION SIREN

You can build a circuit that sounds like Kojak on his
way to the lollipop store; you can knock up a little
black box to make a few sci-fi sound effects; you can
probably even find a device to imitate a trimphone.
But our Multi-Option Siren does it all. This versatile
box of tricks gives you full control of tone, vibrato and
shape modulation and vibrato depth and rate. That
little lot offers almost limitless combinations of
sounds. As if that wasn’t enough, you can also select
ramp or pulse output.

DIGITAL TACHO/OVER-REV
INDICATOR

PULSE GENERATOR

Keep track of your revs with the ET! Digital Tacho and-

Over-Rev Indicator. Watch the revs climb the LEDs in
two ranges up to a maximum of 10,000 RPM. Set the
rev limit of your choice. When you exceed it, the
display flashes and continues to give a true read-out
— suitable for most makes of cars with four, six or
eight cylinders.

Our battery operated delay/tone bu