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MAKE A REV COUNTER
FOR YOUR CAR

The ‘'TACHO BLOCK'. Thes
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev., counter for any,
car with normal coil ignmition

- £1 ¢ l 0 each

BI-PRE-PAKLTD

Co. Reg No. 820919

SEMI-CONDUCTORS TO THE WORLD

OVER

1,000,000

TRANSISTORS IN STOCK

We hold a very large range of fully marked,
tested and guaranteed transistors, power tran-
sistors, diodes and rectifiers at very competitive
prices. Please send for free catalogue.

Silicon planar plastic transistors

Unmarked, untested, factory clearance. A random
sampling showed these to be of remarkable high
quality

Audio PNP, similar to ZTXS00, 2N3702/3, BCY70
etc.

Audio NPN, similar to ZTX300, 2N3708/9,
BC10789, BCI168/9 etc.

Please state Audic NPN or Audio PNP when
ordering.

ALL AT S00 for £3.30. 1,000 for £5.50. 10,000 for
£44 P. & P. Ilp 1.000.

OUR VERY POPULAR 4p TRANSISTORS
TYPE *A"” PNP Silicon alloy, TO-S can.
TYPE *'B" PNP Silicon, plastic encapsulation.
TYPE "E” PNP Germanium AF or RF.

TYPE “F” NPN Silicon plastic encapsulation.
TYPE "G’ NPN silicon similar ZTX 300 range.
TYPE "H’* PNP silicon similar ZTX S00 range.

" RELAYS FOR
8 VARIOUS TYPES £ I e I 0

P&P2

Our famous P! Pack is still

leading in value for money.

Full of Short Lead Semiconductors & Elec-
tronic Components, approx. |70. We
guarantee at least 30 really high quality
factory marked Tranistors PNP & NPN
and a host of Diodes & Rectifiers
mounted on Printed Circuit Panels.
Identification Chart supplied to give
some information on the Tran.
sistors. Please ask for Pak P.|
Only 55p. | Ip P & P on this Pak.

A CROSS HATCH GENERATOR FOR
£3-85 138

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
Inu;raud Circuit design for easy construction
and reliability. This was a project in the September
1972 edition of Television.

This complete kit of parts costs £3.85, post paid.

A MUST for Colour T.V. Alignment.

ELECTRONIC
TRANSISTOR IGNITION

Now in kit form, we offer this "‘up to the minute'
electronic ignition system. Simple to make, full
instructions supplied with these outstanding
features:—

Transistor and conventional switchability, burglar
proof lock up and automatic alarm, negative and
positive compatability.

This project 1s a *'star” feature in this issue.

Our kit 1s recommended by the ETI magazine.

Complete kit including p&p £7.92
Ready built and tested unit £3.02
extra

’--\

1-12 13-25 26-50
40 Wart 22p 20p 18p
90 Watt 264p 24¢p 22p
Range 2. VCE. Min 40. HFE Min 40.

- 13-25 26-50
40 Wart 33p 3lp 29p
90 Wart 38ip 36ip 33p

Complementary pairs matched for gain at 3
amps. | Ip extra per pair. Please state NPN or

PNP on order.

PLASTIC POWER
TRANSISTORS

NOW IN TWO RANGES

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

Range |. VCE. Min IS. HFE Min IS.

F R E E CATALOGUE

nunslsroas
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

INTEGRATED CIRCUITS
We stock a large range of .Cs at very competi-
tive prices (from | |p each). These are all listed
in our FREE Catalogue, see coupon below.

METRICATION CHARTS now available
This fantastically detailed conversion calcula-
tor carries thousands of classified references
between metric and British (and U.5.A))
measurements of length, area, volume, liquid

measure, weights etc.

Pocket size I5p. Wall Chart  |8p.

SOCKETS
14 pin type at I6¢p each
16 pin type at 18p each

LOW COST DUAL IN LINE |.C.

Now new low
profile type.

BOOKS

We have a large selection of Reference and

Technical Books in stock.

These are just two of our popular lines:
B.P.l. Transistor Equivalents and

Substitutes:

This includes many thousands of British,

U.S.A. European and C.V. equivalents.

The lliffe Radio Valve & Transistor

Data Book 9th Edition; p. & p. 23{p. 75p
Characteristics of 3,000 valves and

tubes. 4,500 Transistors, Diodes, Recti-

fiers and Integrated Circuits.

NAME

ADDRESS

Send for lists of publications
N.B. Books are void of VAT

40p

ALL PRICES INCLUDE 10% VAT
MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add |)p post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE.

TELEPHONE: SOUTHEND (0702) 46344

DEPT. H. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
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oOLAR SOLUTION

he feature ‘Solar Solution — is it the answer to the
energy crisis’ — is one that we have been working on for
two months. During this time there have been a number of
articles and TV programmes covering the same subject but our
research has been very extensive and the article includes many
unpublicised activities.

To obtain the necessary material we have literally made contacts
all over the world: Britain, U.S.A., Australia, France, Japan,
India, Israel, Soviet Union, Egypt and South Africa. We have
also interviewed a number of researchers in this field.

What has struck us has been the enormous activity that has
been going on, most of it initiated within the last two years.
However, one point stands out: much of the work has been
conducted in isolation. Many of the researchers we spoke to
were unaware of the activities of almost identical work being
pursued elsewhere in the world.

Interest in harnessing the sun’s energy is growing and, to say
the least, it seems a pity that co-operation is, as yet, on a limited
scale. Qur technology has reached the stage when any research
into a new field is extremely expensive and this is surely an
ideal field for international co-operation. Harnessing the sun's
energy must be one of the few fields where there can be no
military applications (we can think of none anyway) and it is
also one which could help the underdeveloped nations. These
nearly all lie in the equatorial regions which are best suited to
harnessing solar energy. Similarly, these underdeveloped nations
do not have vast plants and capital tied up to produce their
electricity from fossil fuels and, starting from scratch, they
would seem to be ideal areas to develop.

We have been careful in our presentation of this subject to
avoid overstating the case for solar energy—that is our reason
for having the question mark in the sub-title. We have drawn
attention to the problems as well as to the benefits. Nevertheless,
itis certainly a field worth pursuing and one in which international
co-operation is needed. Let us hope that this can be achieved
before too long. —H.W.M,
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Please send your remittance with order: cheques, P.O.'s, M.O.’s
should be made payable to J. T. EDEN ELECTRONICS and
crossed. Cash should be sent by registered post. Add 12p. for
post and packing charge: orders are despatched by first class
post. If an item is temporarily out of stock and is not expected in
from our supplier for more than a week, a credit note is issued
for the value and should be included with your next order. We can
also despatch the item to you when it arrives and not charge you
for the post and packing If you would prefer, we can also refund
the amount to you. Please let us know what you would like us

to do.

As V.AT.is chargeable, please add 10% of the total value (that
includes the 12p. post and packing charge). In order to try and
keep prices down we have decided to charge only 5% to orders
of £5 and over, so if you just include 5p. in the pound, we will
pay the rest in the form of a discount to you.

Finally, if you think there are any significant omissions or lines
you like us to stock. we will try to include them in our new
catalogue which will include capacitors, potentiometers, meters,
kits and more semi-conductors.
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J. T. EDEN ELECTRONICS, P.O. Box 5, LANCASTER LA1 3HZ.
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A NEW TRANSISTOR FOR 3W AND
3GHz

The photo shows a UHF broadband
power transistor for 3GHz and 3W
mounted on a film-type circuit
measuring 0.6 x 0.6mm. The two
wires are used to connect emitter

and base of the component. The
transistor design made visible in the
photo is typical for microwave
technology: close spacing and strip
widths in the um range ensure a
favourable emitter edge length to
collector-base capacitance ratio. The
resistors arranged on the left in front
of each emitter strip are used to keep
the current load uniform and in this
way to achieve a good overall HF
quality factor. The high frequencies —
research has shown that a value of
4GHz is at present possible — and a
drive current of up to 0.1A are obtained
by extremely shallow surface diffusion
of boron and phosphorus ions and by
multilayer metallization on a gold
base, which also results in high
reliability. The silicon planar system
is protected against the effects of
humidity by nitride passivation.

The new transistor was photo-
graphed by the “Autoscan’’ sampling
electron microscope, which has a
greater depth of field and a resolution
several powers of ten higher than an
optical microscope. In this way very
favourable methods of assessing new
semiconductor components present
themselves, in which conventional
electric measurements can be supple-
mented by an electron-optical check of
the fine structure.
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A technique for enabling satellites to
find their own way around the earth
without having to rely on ground
tracking stations is being designed at
Honeywell’s Aerospace Division under
contract from the U.S. Air Force Space
and Missile Systems Organisation.

The technique — called Autonomous
Navigation Technology (ANT) — will
enable a satellite to identify its
position even before it completes one
full orbit of the earth. This particular
solution to satellite self-navigation,
along with two others being developed
by other companies, will be considered
by the U.S. Air Force for possible
equipment development.

The ANT concept calls for use of a
gravitational model of the earth, stored
in a satellite’s computer memory,
which will be continually refined by
data provided by optically sensing
various earth landmarks.A major part
of the Honeywell effort will be to
develop a laboratory prototype of the
landmark sensing device, called a
Down Sensor Assembly (DSA).

The DSA is a telescope that looks
vertically at the earth, and receives
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reflected or radiated energy from
features of the earth on its photo-
detector. For maximum accuracy
two such telescopes strapped to the
satellite body are required. An image
viewed on the first detector will be
“seen’’ by the second detector an
instant later. The time lag between
the two sightings is the basic
measurement used to update the
satellite’s position and speed.
Horizon sensors and star sensors
used to align the satellite after orbit
is achieved have already been developed
and most of the ANT testing will be
accomplished through computer
stimulation of these devices.

FASTER REHABILITATION WITH
COMPUTER SUPPORTED EDUCATION

Believed to be one of the largest and
most complex rehabilitation centres in
the whole of Europe, The Heidelberg
Centre in the Federal Republic of
Germany provides retraining facilities
for physically handicapped adult
students unable to practise their own
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profession.

Computer supported education is
among a wide variety of teaching
techniques employed at this centre.
At the heart of the Centre is a
computer complex containing two
IBM and two Siemens digital com-
puters. One computer, in addition to
helping to control a host of adminis-
trative functions, stores hundreds of
programmed lessons on subjects
ranging from electronics engineering
to business administration. The
computer records, analyses and corrects
students answers, assisting and guiding
them to the correct solutions. Because
students use CRT terminals to
communicate with the computer, they
can continue their studies even from a
hospital bed.

From a maximum of thirty
students, each with a CRT terminal,
in a building approximately 3Km
from the main computer, data is fed
along a link to the computer.
Normally each terminal would
require a telephone link of its own,
but using Racal-Milgo multiplexing
equipment only one data link is
required, thus reducing line rental
costs.

EMI-SCANNER, WINS
QUEEN’S AWARD

The Central Research Laboratories of
EMI Limited have won a 1973 Queen's
Award to Industry in “‘recognition of
their outstanding achievement in
technological innovation’. The award

is for the EMI-Scanner — the
company'’s revolutionary computerised
X-ray system for the diagnosis of

brain disorders which was described in
ETI of June 1972,

Fully proven in clinical trials, the
machine can build up a highly detailed
picture of a patient’s brain with much
greater sensitivity and clarity than
conventional X-ray equipment. The

development will enable brain diseases
and defects to be diagnosed and
located quickly with less discomfort
and exposure to X-rays for the patient.

In November last year, the system
won Britain’s equivalent of the Nobel
Prize, the MacRobert Award of
£25,000 and a gold medal for Godfrey
Hounsfield and EMI.
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A method of assessing the flight
behaviour of various projectiles is
currently being used by the
Directorate of Proof and Experi-
mental Establishments, Ministry of
Defence. The method uses the sun
and a photovoltaic V-shaped attitude
sensor carried on board the projectile.
The attitude data is telemetered
from the projectile to ground receiving
stations. The data consists of pulse
pairs generated from the sensor, which

when processed result in a record of
the projectile’s attitude with respect
to the sun.

The pulse pairs are transmitted at
the projectile’s spin frequency of
several hundred revolutions per
second. These are demodulated from
the receiver and displayed on a
Honeywell Line Scan FO-CRT Type
1856 in parallel with being recorded
on magnetic tape.

Dynachem

GIRL BY INSTALMENTS!

Electronics manufacturers throughout
Europe are receiving a series of
unusual sales leaflets from a
manufacturer of specialist

chemicals used in the making of

New Dimensions in Chemistry

printed circuit boards.
Dynachem are sending out four

leaflets spaced at regular intervals.

On the front of each will be printed

a tantalising part of the company’s

DYNAGIRL, an exquisite young lady

well worth a second look. By keeping

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1973

the leaflets, the recipient will be ablé
to build up a complete picture.

On the reverse sides will be
information about the company’s
range of photo-resists, plating
solutions, brighteners, cleaners and
ancillary chemicals.
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— Marcon: Magnification Meter TF 329G
l ‘ THYRISTOR LIGHT DIMMER _ Airmec Frequency Meter Type 726
MIGHTY MIDGET L - For any lamp up to 250 watt. Mounted on switch glll( to_fit in place of  Sparton Laboratery Amplifier 1§ c's—350kes Aws S1a
Probably the finest possible radio, as described in Practical standard switch. Virtually no radio interference rice £3-35. Industrial GEC Quartz Xtal Activity Test Set 2 —20 mefs

Wireless, January 73. All electronic parts £2-20 post paid. “ model SA £330,

Muirhcad Phasemeter D729 BM

- Muirhead Phasemeter D729 BS
10 AMP DIMMER CONTROL K CI B [C 34
1 CHIP RADIO For the control of lighting on stage or in a studio or for control of portable equipment 1n  RCA Flutter Indicator.
Ferranti’s latest device ZN414—gives results better than  workshops. etc. This has two 13 amp socket outlets each s controlled by a 5 amp soiid state  Metna Standard Sig Generator 50mics.  50m/cs to
superhet. Si ied witl hnical notes and circuits  regulator. The overall length 1s 17%in.. width 34in. and depth [4in. In the end 18 fitted + S m
£1.38 each. {0 for £11-11, master On/Off switch indicator, lamp and fuse. Price £8-25,
METAL CHASSIS
TUNE NT Al AL A o o v TR P S il B R
Standard size t4in. wafer—silver plated § amp. contact. standard jin. spindle 2in 3 s
Eg.e?wrimenﬁng‘mgholhtilprgﬁe E long—with Iockixg washer and nut. take 3 P Q. 3600 type relays. There is also a removeable
Kit No. 1 Plessey Miniature Tuning Condenser with built- No.of Poles 2way 3way 4way Sway 6way Bway 9way 10 way 12 way cover over this section measuring 4° long x ¥ x
in L\{' switch and 3in. Ferrit slab and litz 1 pole 44 Up  Mp  4p  4p  Mp  p  Mp  4p ¥ The chwss also has a few holes and could
wound MW coil 72p. 2 poles 4p  Mp  p  Mp  Mp Mp  4p 7T 7 take a small transformer and or salve holders also some
Kit No.2 Air spaced tuning condenser 6in. ferrit rod Ltz 3 poles MUp Mp p Mp M B I LI £ i holes for controls s etc. This 1s an ideal
wound MW and LW coils. And wave change 4 poles “4p 4p 4 T T 77, 77p  £1.32 £1.32 v - pol S
switch 94p. 5 poles 44p 44p 1 1 £1-04 £1- £104 £160 £1-60 chasss for making up a relay umlfx( similar. These are
KitNo.3 Au spaced TC with slow motion drive 8in. ferrit 6 poles 4p Tlp  7p 77p  £1-04 £1.04 £1-04 £1.87 £1.87 e but in ! and may have
rod with litz wound LW and MW coils. And wave 7 poles 17 1 1 £l £1.32 £1.32 £132 £215 £215 a few resistors etc. still attached. Price 40p each.
change switch £1-10. 8 poles bil) 1 7 £1-04 £132 £132 £132 £242 242
KIT No.4 Permeability tuner with fast and slow motion Igl"':f‘ ‘7';9 ;;P “0‘ Hg; H% H& ﬂgg 338 ﬁz,g
driv d LW loadi ils. And wave ch poles p > 9 3 3 H
Seitchp e CeamtAcols) S wavel change 11 poles 1% £104 £104 £132 £187 £1.87 £1.87 £3.28 £3.28 CLOCKWORK TIME SWITCH
12 poles 77 £104 £1.04 £1.32 £1.87 £1.87 £1-87 £3.52 £3.82 Fur del]l.»ma the hswﬂchms ondfor ur to 12 hours.
Bzing clockwork this s independent of the mans and
15 therefore useful for remote operation or for battery
12 VOLT 14 AMP RsllszlEllBo(lJJ-{c{dog tg:‘&};ﬁ &7 (00, 88 08 £ appliance. The front dial which is calibrated in hours
POWER PACK SOChE s in)mem box to take standard 13 am fuscg s turned through the required revolution then after

This comprises double-wound 230/  plugs and on/off switch with ncon warming light. Supplicd complete with 6 feet of heavy Preset ime double pole 15A switch operates. Made by
240)’_: mlinsdlr;&s)lgrmx"_ :rilh le&:inve cable. Wired up ready to work, £2-48 plus 25 p. & p. Smuths Price £1-68.

rectifier  an L Sm ng.

Price £2:20, plus 20p post & p-ckin: CAPACITOR DISCHARGE CAR IGNITION

. This system which has proved to be amazingly efficient and 0
Heavy Duty Mains Power Pack. Output voltage adjustabie bl first the Wi Worl: MAINS TRANSFORMER
from '15-40V in steps—maximum load 250W—that 's from ELEcTROMC GNmoN | (5 dﬁi"},‘}“’p{"ﬂs or ’;;’“,:n,,,g(;f, shoul LIS 280 ur Ref. MTIL. Drop thiough chassis—open con-

6 amp at 40V to 15 amp at 15V, This really is 8 high power efficient version (Pracrical Wireless June). Price £5-8S plus 30p struction 240v Pnmary—9. A Secondary, Price
hﬁ.")’ duty ;‘!“":!':y'u;tﬂgfe"s of "f‘"ikns"e‘?g’h:;‘;e- 0:;;‘“(‘"“’?:‘:: post. When ordering please state whether for positive or negative systems. Also available. 17p cach

1424 E ! Ly Y r .
Siftcon rectifiers and smoothing by 3,000mF. Price £633 ready made ignition systems for 6v. vehicle. £5-78 plus 20p.
plus 63p post. CENTRIFUGAL BLOWER
Miniature mains driven blower centnfugal type blower umt
by Woods. powerful but specially built for quiet running-
dniven by cushioned induction ‘motor with specaaily built
low noisc bearings. Overall size of blower 1 approx. 4° =
4" x 4. When mounted by its flange air 1s blown into the
equipment but to suck mir out mount it from the centre using
a clamp, ideal for cooling clectncal equipment. or fitung into
a cooker hood. film drying cabanet or for removing flux smoke
when soldening etc.. etc. A real bargain at £2:04.

MAINS TRANSFORMER

Our Ref MTJ2. Parmeko Neptune series. This 1s a
totally enclosed ‘C" core construction. upright mounting
and black enamelled. For 230/240v Sec. 25-0-25v at
50 mA Ideal for mounting on metal chassis mentioned
abeve. Ex equipment but unused. 77p each.

MICRO SWITCH

5 amp changeover contacts, LIJ’ cach.
10 for 99p. 15 amp. S.P. Model 18p,
changeover 17p each.

3 POST OFFICE TYPE 3000 RELAYS

MAINS OPERATED SOLENOIDS ELECTRIC TIME SWITCH Ex equipment but guaranteed perfect—any not so would
Model 772—small but powerful Made by Smuths these are A.C. mains operated. NOT be changed.
L in. pull—approx. size 1§ x 14 CLOCKWORK. Ideal for mountng on rack or shelf or can | .. Rel REL J1. Has 6 sets of change over contacts
x t4in., 660%. —s be built _l:(;o box zv‘mrl: lJAssocket. ﬁ completely ad;u\lahlﬁ and 2000 ohm coil. $8p each.

4001 in. . S tume periods ours. 5 amp changecover contacts wi

Yoge x#m. ljp‘? pull. Size sm(cf}a’ecxrcuup%n o ot dudhg ‘:hm genods £2.78 post 2- -Ref REL J2 2 panrs that close when relay ener-
Model i—14in. pull. Size and ins., 23p. Additional ime contacts $3p pair. g1zed and 2000 + 1000 ohm coil. Price 44p.
3 3% 24 x 2in. £1-98 plus 20p 3 Ref. REL J3. 2 pairs contacts that close and 6.4.
post and insurance, K ohm coil. 44p.

MAINS TRANSISTOR POWER PACK SPECIAL SUMMER OFFER 1 REV. PER MINUTE MOTOR WITH

Designed to operate transistor sets and amplifiers. Adjust- Mullard Unilex at Pre V.A.T. price. You want 8 good stereo system—uwell here's an offer you GEAR-BOX
abie output 6v.. 9v., 12 volts for up to 500mA (class B should not miss! The four Mullard moduies all in ongnal manufactures cartons and with Made by the famous Chamberlain & Hookman Lid
wonni). Takes the gl|§;7ofpw of the following batteries:  omginal makers guarantee. £7 the lot. Control umit with name plate and 4 spun aluminium -

PP1, PP3. PP4, PP and others. Kit comprises:  faced control knobs £3. Total £10 post and VAT paid. 2 Goodmans Speakers £3. These could be made to dnve clock or similar. Really
mngs lransfo;mer rectifier, 's{mflothin; and llon;:i lr‘;sis}or robust retiable unit. Price 99p each.

condenscrs and instructions. Real snip at only £1-10 plus

30p postage. d MULLARD AUDIO AMPLIFIERS

Allin module form, each ready built complete with heat
sinks and connection tags. data supglied.
t

110 REV. PER MINUTE MOTOR WITH

Model 1153 500mW power output 12p. GEAR BOX ‘ .
TIME SWITCH Model 1172 750mW power output 94?. Gaod American make. Operates from mains and will
Smith's mains dniven clock with 15 amp Model EP9000 4 watt power output £1-60. drive switch mechanism or other medium device. Size
switch, also notes showing how you can FO':ZOS"“"‘ CHBM‘ or slere%predlmp.ll-”. appron. % ¥ x ¥ with & diameter drive
wake l’upc with rv|nus|ec lpllylm;. keul:| boil- iscount 1f 10 or more ordered. shaft. Price £2-20.
ing or come home to a warm house, .
w{m off bur, l?lrs. keg 5“ warm, halve
your heating bill, etc. £2:25,
WINDSCREEN WIPER CONTROL 12v CAR BLOWERS
Vary speed of your wiper to suit conditions. All parts and Units made by Delco. 6 Bladed § dia. fan inside
EDUCATIONAL KITS—all with pictorial Instructions to make. £2-48. heavy duty cylinder. These have really powerful series
instructions wound motors giving a ternfic air suitable for ventilating
g or heating & car, boat, caravan etc. Price £2-20 plus
EI;{'I!SFE%IEANCE 40p post and insurance. (note these are intended for
. 12v D.C. but can be run from A.C. up to 30v. The
Il(‘:i:sl]e ‘d;’:':ﬁ::e] HORSTMANN 24-HOUR TIME SWITCH higher the voltage the more the air flow.)
crem thesg are With 6 position Hrogummer, When fitted to hot water systems this could
excelient value for ~ Programme as follows:—
money. We do not P’°56"“'“° Hot Water C‘""SWH"“"‘ 13 AMP SWITCHED SOCKETS
L LT expect to be able By G.E. lugs. i
to repeat this offer once stocks are sold. Brief description of ! T“X“DD"IY og —’I(7] EelcchS(ru;ldl.;?) ;_;rpcl(;or e
cach kit is given below and with 3 kits or more we give 2 Il Day O P @ .
FREE an accurate || piece balance kit. Price of kits 44p 3 Twice D'}‘Y Twice Daly
cach post paid. Special price for all 7 kits £3.00 with free g All Day c All Day

V.H.E. AMPLIFIERS

With built in mains power pack. these are valve ampli-

balance kit. . Y y
KA2 Lens Klt. Eleven parts, including candle. one concave  Svuitable of course. 1o programme other tban central heating and hot
lens. one convex lens, stage and slit frame, etc. Watch light water, for instance, programme upstairs and downstairs_electric heating

v fiers. are mztal cased and coax nputs and outputs.
rays bend as they pass through different lenses. or heating and cooling or taped music and radio. In fact there 18 no
KA3 Water Purﬁp Kie. Thirtcen parts. Top of pump 1s  hmit 1o ihe versatility of this Programmer. Mains operated. Size 3mn Optimum amplification at T.V. frequency—Useful also
transparent so thal operating parts may be observed. Small  3in.x 2in. deep. Price £3-85 as illustrated but less case. for re building 1nto another unit which needs a mains
arts are brig’l_nly colouredb:o bedsccf relsily Wh*l:lt wolrakmg. power pach. Price £2-78p.

ree types of pum may made: Lift pump. rorce Pump

and Force Pump with rescrvoir and nozzle. N TAPE PLAYB.ACK UNITS 6
KA4 Buue’r_ t. Eleven parts. Tlransplrem covers allow the m:'l:‘;w:ﬁ“"dbkhﬂ‘dﬁeg I;Reedc:lour:;lelleheun’;ll;wr::dy r’l‘:s'ﬁor"k‘ 3 CORE MAROON COTTON
operation o pune;ml'? t;ens«n. lIustrlsl:s“clr:'dml::ﬁ:“lnh"’-':‘ and we understand that they are in good going order. We COVERED FLEX
aperating buzzer. have not tested them but would exchnnr any that do not work Very best makers but old coloured code. 6
ﬂ7 Eﬁclm Magnet Kit. Fifteen parts. includes compass. properly These have a superior motor driven flywheel to control amp—23 36 100 yd coit £2 plus S0p.
Makes two electro magnets. one with one layer of wire and the tape through the capstan and also an even equally uscful 15 amp--7036 SO yd col £395 plus
one with several layers of wire. Picks up tacks, nails and valve "“f“ﬁﬂ with EL84 output. In a steel case with carrying S0p past
any small parts showing how magnetism works. handle. Two models offered, good as new £6 $0 and some {
K A8 Curvent and Resistance Kit. Twenty nine parts. includin what used at £3-50. 75p carnage up to 200 miles then 50p per Jl Byt "y (Blectncal)  Lid. 7. Park  Street,
bench and light bulb. Conduct interesting and_educationa 100 miles extra. Crovdon CRO1YD.

projects to learn the application of “OHMS LAW™ and sce
the difference in current and resistance with different types

?("f{ée" etl?slg’l.:lg'ght parts, including bell and push button Where postage is not stated then orders J. BU LL (ELECTRICA L) LT D-

switch. Build a complete electric bell and see how the hammer over £5 are post free Below £5 add 20p

13 triggered to make the bell ring. ; S.A.E. with enquiries please. (Dept. E.T.) 7, Park Street, Croydon, CRO 1YD
éﬁﬁ.ﬁ?ﬁ.’;‘;,{ﬁ‘.{,&‘?f.‘&_'"“ EALIERIpar L e£yTto callers to 102/3, Tamworth goad, Croydon
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SOLID STATE VALVE

Co-operation in the field of high-
voltage direct current was established
between ASEA and the two
Scandinavian power utilities, ELSAM
and NVE, in order to bring about the
installation of a new type of thyristor
valve in the Danish station of the
Konti-Skan DC transmission link
between Denmark and Sweden. This
new ASEA generation of thyristor
valves has been developed to meet
future demands on HVDC power and
voltage levels. The valve, which is
replacing one of the permanent
mercury-arc valves, is planned to

run commercially for a couple of
years in order to gain service
experience.

The thyristor valve for HVDC has
been developed within a very short
period. In 1967 ASEA introduced the
thyristor technique to HVDC through
the installation of a thyristor valve for
a test period in the DC transmission
link between Gotland and the main-
land of Sweden. The research and
development carried on since then
have resulted in a new type of
thyristor valve with a design
principle prepared to meet any
voltage and power levels expected
for HVDC transmission schemes to
come. The new valve has 125MW
output (125kV at 1000A).

The thyristor valve is built up
from modular units, each comprising
six thyristors. Each unit has its
separate cooling system, valve
damping circuits and control
equipment. By means of series
connection of the modular units
the voltage can be adapted to the
optimum voltage level determined
by the DC line.

Air is used for both cooling and

insulation. The control unit for each
thyristor obtains its auxiliary power
supply directly from the thyristor
voltage.

COMPUTER SYSTEM FOR
CRIMINAL INVESTIGAT!ONS

A major breakthrough in the fight
against crime has been achieved in the
United States by the introduction of a
low-cost computerised investigation
system. Developed by the Oakland
Police Department’s Research and
Development Division, the system is
based on a Hewlett-Packard mini-
computer.

The computerised system performs a
number of investigative functions by
utilising the often fragmentary
descriptions supplied by witnesses
to a crime. It helps identify criminals
by comparing known physical
characteristics and methods of
committing crimes with information
already contained in police files.

As well as identifying a vehicle
(and hence the driver) involved in a
crime, it can also match fingerprints
found at the scene of a crime with
those on file. A fingerprint file search
that formerly took four or five hours
can now be completed in fifteen to
twenty minutes.

The computer is interfaced with two
microfiche viewers. One displays
photographs so that witnesses can
identify offenders, while the other
contains classified fingerprints which
can be compared with prints taken
from the scene of crimes.

In the first few weeks of testing the
system, with only a partial data base,
eight burglars were identified and
arrested as the result of computer-
directed fingerprint searches. At least
six robbery suspects were identified
from photographs and another
suspect was identified solely on his
nickname.

Data formerly on fingerprint cards,
police records and photographs are
now stored on files in the computer
system or on microfilm. The system is
capable of storing information on
more than 25,000 peopie and on
31,000 vehicles.

Criminals’ photographs are main-
tained in a microfilm viewer which is
interfaced with the minicomputer.
The computer file contains nicknames,
first names and up to 25 physical
characteristics of each subject (sex,
race, height, weight, hair colour,
complexion, fingerprint data etc).
The police records can be searched on
any one, or a combination of these
characteristics.

radiation i
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chopper
ret |}
olp
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‘ to
shifter | trequency Interferogram output
to chart
* recorder
e interface g filt 391-‘2
ilter
pulses i e 60Hz
1
time pulses
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Block diagram of experiment

CONCDRDE 001 FOLLOWING THE
SUN

On the 30th June 1973 Concorde 001
flew astrophysicists from Queen Mary
College, London, to study Pnhomogen-
eities (electron temperature and density
as functions of height and position
above the photosphere) on a scale of a
thousand Kilometres in the sun’s
chromosphere during the eclipse by
the moon. Concorde flew into the
shadow of the eclipse and followed it
to obtain about 80 minutes of total
eclipse.

The diagram shows the experiment
which was conducted. Radiation
(infra-red) from the sun was chopped
and fed into a Michelson Interferometer

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1973

which was repeatedly scanning, 10 take
in the wave-lengths of interest.
Radiation from the interferometer was
then focused onto a Rollin detector —
an indium antimonide crystal cooled by
liquid helium. The output from the
detector was amplified and fed into

a phase sensitive detector, the output
of which was voltage to frequency
converted and stored on a magnetic
tape for subsequent analysis.

SKYLAB CREW WELDS WITH AN
ELECTRON BEAM

Welding was one of the experiments
conducted in the Skylab mission to see
how molten metal behaves in a weight-
less environment. Since welding will

11



INSTANT GLOCKS

Choose your combination fromthe tables below.
If you need any help, please feel free to phone us.

¢ Els 5 DISPLAY INTERFACE B

AHEHHREEHRRMRE 7 2t Ui
CLOCK 198388§§m8°° 2l , ;32
CHIP 1%lecielg|%|2|3(315|2\8] = |3|5]5 |85/ )8 -

~lT|lo|~ |2 | -|lald|0|lvln| a |0|-|0|o|o|» = o
MM5311 || vlv ||y 28 ||V 11-19] 8 £11.50
MM5314 (|| vy 24 | lviviviviv 11-19] 8 £11.00
MM5316 | /(14| || |vIviv] |v]v] 40 viviv 8-29| 4 £16.00
5017AA |vv| [vivIivivivl T/ 124]2]>2 V|V 5-24| 8 £14.00
5017BB ||| |vIv v 24 |72 v]v] 5-24| 8 £14.00
5017AN |v|v] [vvivlviv] [V]v] 28 27 ] viv 524 8 £15.50

HEIGHT =
DISPLAY[ ELne 22022 & COST UNIﬂ
CODE ! TYPE | PACK | & | pig |pack| 25 3|2| 58 REMARKS oigiT | PRICE
DL34 LED | 14PIN | 4|01]|02] 4 2v | CALCULATOR TYPE | £2.50 | £10.00
TIL360 —l— LED 16PIN | 6 10.1/0.2| 6 2v | CALCULATOR TYPE £2.50 | £15.00
DL707 LED 14PIN | 1]03] 07 ] 1 2v. | SSMTOMAN7 TIL302 | £2.00 | £2.00
DL62 LED 16PIN | 1{06]09 | 1 J 2v £6.50 | £6.50
DG12H |pH-D10DE| TUBE | 1]03[10| 1 | | |15 £2.00 | £2.00
SP151 SPERRY | FLAT [3%|05] 1.2 V| |160v| SPECIAL SKT AvaiL. | £2.00 | £7.50
TA8055 |[LIQ.CRYS| EDGE | 4 |06 | 1.3 VIv| & | Reflective/Transmission | £3.25 | £13.00
D.LY. LED | g ERO | 13| 3 2 21 LED LAMPS £5.00 | £5.00
- —

SOCKETS — 24 or 28 pin £1.15, 40 pin £1.35
CASES — WE ARE HOPING TO HAVE CLOCK CASES SOON, PLEASE PHONE BEFORE ORDERING.
KITS — 5017AA + PCB + SKT + 4 DG12s + INSTRUCTIONS. £24 — AVAILABLE NOW

5017BB + PCB + SKT + 4 DG12s+ INSTRUCTIONS. £24 — AVAILABLE NOW

MMGE316 + PCB + SKT + TAB055R + INSTRUCTIONS. £31 — AVAILABLE SEP/OCT

MMbGE316 + PCB + SKT + SP151 + INSTRUCTIONS.
CLOCK DATA SHEETS —SAE.
POST & PACKING — 10p. OVERSEAS (AIRMAIL) 50p. VAT — ALL PRICES EXCLUDE VAT.
PAYMENT C.W.O. or ACCOUNT. ACCESS. ORDERS & PAYMENT BY PHONE ACCEPTED.
QUANTITY DISCOUNTS ON MOST ITEMS — STATE REQUIREMENTS FOR QUOTATION.

BEY000

£26 — AVAILABLE OCT/NOV

ADVICE - PHONE 0442-62757

BYWOOD ELECTRONICS

181 EBBERNS ROAD
HEMEL HEMPSTEAD

HERTS. TEL.0442-62757.
24 HOUR ANSAPHONE ON-LINE.
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be necessary in future space missions,
Skylab’s crewmen tested an electron
beam welder developed for the space
agency’s Marshall Space Flight Centre
by Westinghouse Electric Corporation’s
Astronuclear Laboratory.

Electron-beam welding is one of the
newest technigues for metal joining
and, in many respects, possibly the
most desirable. One advantage is that
welding is so rapid that the heat in the
weld has no chance to spread to the
surrounding metal to make it brittle
and susceptible to cracking. The pro-
cess produces exceptionally deep,
strong, uniform welds and it can be
applied to a variety of metals and
alloys including all those likely to be
used in space.

A unique feature of the new West-
inghouse welder is that it is a com-
pletely self-contained unit. |t measures
36in long by 13in in diameter. With-
out the battery it weighs 77 pounds,
the battery weighs 43 pounds. Earth-
bound counterparts are powered by
large external power supplies. The bat-
tery produces 100A at 28V for about
10 minutes.

A tungsten filament generates a 20kV,
100mA, tightly focused electron beam
that does the welding. The electron
gun is attached to a work chamber
which during the experiments is vented
to space, producing a vacuum. This has
two important advantages. One is that
the better the vacuum, the better the
electron beam welds. The other advan-
tage is that the absence of air and part-
icles means there are no contaminants
to affect the quality of the weld.

£30M TRANSATLANTIC PHONE
LINK

The cableship Mercury has started to
lay a £30 million telephone cable
linking Britain and Canada. Handling
more than 1,800 telephone conver-
sations simultaneously the cable,
Cantat-2, will be the biggest single
telephone cable across the Atlantic,
carrying more telephone calls than
all the existing transatlantic cables
combined. The cable system will be
used for communication between the
UK and mainland Europe, and Canada

and the USA.
Being financed and operated

jointly by the British Post Office and
the Canadian Overseas Telecommuni-
cations Corporation, the 3,000-mile
cable is being provided to meet the
massive growth in telecommunications
between Britain and North America.
In ten years ‘phone calls between
Britain and Canada have risen
eightfold from 135,000 calls a year

in 1962 to their present level of more
than a million a year. This will rise
again to nearly 6 million a year

by 1980. Growth in calls between the
UK and the USA has risen from half-
a-million in 1962 to more than

4% million in a year in 1972, and by
1980 this will have reached 24 million
a year.

Cantat-2 will have 473 repeaters.
The task of the repeaters is to
amplify telephone signals on their
undersea journey. In the deepest
parts of the Atlantic repeaters will
be under a pressure of three tons to
the square inch, and are protected by
deep-sea pressure housings.

2,800 transistors will be used in the
amplifiers in Cantat-2, each with a
design life of at least 25 years.

Cantat-2 will also have 31
equalisers, spaced at approximately
90-mile intervals in the cable and
placed in pressure housings similar
to a repeater. Equalisers are electrical
circuits designed to compensate for
variations in the match between
repeater gain and cable loss. The
electrical characteristics of the
cable are altered when it is placed
in the sea, and equalisation
compensates for the difference
between the predicted and actual
change.

Equalising these differences
ensures that the performance of
telephone circuit over the whole of
Cantat-2’'s frequency range will be
virtually identical. The equaliser is
initially assembled at the cable works
and finally completed at sea during
the course of laying operations.

Cantat-2’s 1,840 circuits are
arranged as 23 supergroups, trans-
mitting in the frequency band
312-6, 012k Hz in the UK-Canada
direction and 8,000-13, 700k Hz in
the Canada-UK direction. In
addition four speaker circuits of
nominally 3kHz bandwidth each,
use the frequency bands 6,024-6,
036kHz in the UK-Canada direction
and 7,976-7, 798k Hz in the Canada-
UK direction, for system and circuit
maintenance.
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The cable itself is predominantly
of lightweight design and will weigh
no more than five tons a mile. Less
than two inches in diameter for most
of its length the cable has an outer
conductor of aluminium. Its strength
is centred in a steel rope inside an inner
copper conductor. External armour
will be used to protect the cable at
the UK shore end.

LASER FOR CLOUO HEIGHT
MEASUREMENT

ASEA, Sweden, have developed a new
low-power cloud ceilometer, QL 1210,
as complementary equipment to the
high-power type introduced some years
ago. This smaller unit is intended for
use at airfields, meteorological stations
etc., for the continuous recording of
cloudbase height up to 1000m (3300ft).

An injection laser transmitter is
employed, using a gallium arsenide
diode. The light intensity is well below
the limit for non-injurious radiation, so
it is not necessary to take any special
precautions in use or during servicing.
A 2-core telephone line connects the
transceiver to a pen recorder, set up
indoors.

The control unit sets the recorder
pen off on its sweep at the same time
as a light pulse is transmitted. When an
echo pulse is received the pen begins to
write, having reached a position on the
scale corresponding to the height of
the cloud. ®
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NEW VAT INCLUSIVE PRICES

7¢ Series TTL
INTERNATIONALLY

KNOWN BRANDS

Ist. GRADE DEVICES AT NEW

ROCK BOTTOM PRICES

PRICE BARRIER SLASHED

LE]

READOUTS

:gp :Op 14pin Ol 23p 13%p
i i
30p 19p
;7p g‘;p 55p 41p 10p
0p p 770 57%p 10p
16p 74p 82%p 10p
99p 74p Ref LED 1 Dip Breadboard 4.15" x 6 15" 110p
Verostrip 85" x 15 26%p
Spot Facs Cutter 40p
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MINTRON  3015F & 6

DIGITAL CLOCK
on

a
chip
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MSI IC.s & numerous

PV 1 amp RMS 2 AMP ]
20p 35p
22p 40p 6 -
25p 45p
38p 50 o BREAKTHROUGH
PRICE £1-49
RECTIFIERS ™
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6% 15w | GaAsp LED's
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9p 17%p RED
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‘Ggp £Ip65 LEOS 0175 75P
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16p 254 LR Vat Inclusive Prices
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LUl 270! 10,
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K< 151000 20 25K 7

10 8% 13

ity

TRANSISTORS and DIODES

other compoaents. Either
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n

similar to DIGITRONIC
P.W. March 1973
Only

With 4 LED’s £15-59
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o Ste
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Unstitilinnd Vs in of b €299
¢ Edmanntors funey
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. A ver A E16%
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rie - -~ 9+9 A €27
7% Voh €2
" 3 4%.6 7% 9 12 Vein up 10 £37
»y Staldmmd Coe Bttnry Comvery
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‘. R Viun 33
- ‘ - ® pon® .
. " e —
o »
1 . "
" ENERS
- All 5% toferance
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128 18p
BZX70 27p
st gl _J

OVERSEAS CUSTOMERS DEDUCT

ONE ELEVENTH

I.C. SOCKETS

v

DUAL IN LINE
m

13%p P 39%p
15%p 26%p 44p
30%p

HEAT SINKS

TV2forTO 66 15p. S5Ffor¥O 5
TV3forTO 3 16p 18F for TO 18

S'up

DIP10 2 for
SL403D

DIP14 5 for
EA1.000

Tva for 70 126
TV5 for TO 220

14p O

L
- 16p
o

10DN400
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‘7 ‘vl\ l\{‘]"l“l?q "N l{l?‘!l}l“ qvl\ UNLESS SHOWN OTHERWISE P&P ON UK
1 1 p2 VIN 4 AN ORDERS IS 8p OVERSEAS ORDERS AT (,OST

=== EA1000 A1005MS
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I FREE HEATSINK
LP118S
£4.85 £31.35+p & p49p Our Price £2 49 Our Price £6 35 Our Price £9.38 Our Price £5.95
[ 7
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FREE wt
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o !
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359 40p 3*p
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mos ~p . 96p
49p o 42 45 4
b a2 450 : 443;*
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£1.79 mﬁ €165
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£159 A State-of-the-Art Digital Voltmeter 1.C. LLISKUl AL £ =
€105 £4 92
66p. £4 92
£165 N Motorola gY 10. supplied €145 €349
Coil-less Phase-Locked Loop | compiet FREE G269 arx
leaflet No. 11 88p €308
o 83p €229
1.C.St d\ B o =
£L.otereo DCCO er Owur Price £3.05 ape o
159 €137
MC1312 €8s sa Gub9 =
€07 £254
FREE £242 £515
£565 81p
£395 £149 £165
. ud =
M 001' ”l"e £2.‘” 75 £165
83p £165
£110 £159

Dept 7
MQ MW 56, Fortis Green Road, London. N10 3HN
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INDYCTORS Potentiometers

o T (1 RRANTI T O | s
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—— ING/¢ £1.32 54

R.F.CHOKES  u

aap
p&pSp 18p
£ — 57p
a4p
DENCO
coiLs
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"l 44p each @
S5p
55p et
l i 76p T3pms New Silver and Black Knob  16%p
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49p sech
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-
2 4 100
FERRITE AERIALS v 63v 1oV 16V oV oV 2'3)‘/’ - A >
87p es 6tp
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Tuning Can U VDR's § Thermistors
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69p &4p 82%p £110 £149
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he basic circuits for a TTL

digital clock are well known

and usually require from 20-25
i.c.s. These designs however, apart
from their complexity, are subject to
spurious mains pulses which frequently
mean that the clock will gain a few
seconds each day. In addition, the
power requirements are not insignificant
and a current drain of 0.5A is typical.
These problems have resulted in true
electronic digital clocks being very ex-
pensive and no company has produced
these in quantity.

Commerical digital clocks usually
use flip-over digits or ‘Nixie" tubes
switched by rotary switches. Both
these types use a synchronous electric
motor. A true electronic clock has no
moving parts (except for the setting
switches) and will not wear out. In fact,
a true electronic clock could still be
running when electricity goes out of
fashion!

For this reason an electronic clock
could be regarded as a pretty good in-
vestment but how about one that makes
full use of the accuracy of a electronic
technique and operates as an alarm or
displays time and date alternately?

Using TTL techniques the com-
plexity would present serious prob-
lems — thirty or more i.c.s would be
required and the current drain would

be about 1A. The associated switching
would also be highly compiex.
Wouldn’t it be wonderful if the
technology which produces calculator
chips could be applied to clocks... well,
it has! Mostek, who produce a cal-
culator chip found in many machines
have recently introduced a range of
clock chips. The range is known as the
MK5017 and there are three variations:
the AA which has an alarm circuit, the
AN with alarm and sleep circuitry and
the BB which has a calendar facility.
The AA and BB are very similar and
with a few modifications a clock built
with the MK5017AA will accept the

Vssq1 @ 24p 50/60 Temp
Voo d b 50/60 In
Dy ¢ KA
Do d P KB
D34 P Tone
D8 5017/aA P 1Hz
Dso PO Ref
D¢ ® P
SGH P AM
SF o PSA
SE @ P SB
SDd 12 13pSC
(a)

BB chip.

In this feature we shall describe the
AA, digital alarm clock version but the
modifications to incorporate the BB
will also be given.

MOSTEK 5017AA ALARM CLOCK
CHIP

The MK5017AA is designed to drive
7-segment luminescent-anode display
tubes directly without interface cir-
cuitry. Either four or six digits can be
accommodated and the clock will work
from 50 or 60Hz mains frequency. The
clock always works in the 24 hour
mode for alarm setting reasons but

Vss €41 o 24 p50/60Temp
Voo 4 R50/60In
D, ¢ PKA

D, « PKB

D3 4 PN/C
049 wmksowyes A"

Dy o P& Ref
Dg o pg

SG o P INH

SF o P SA

SE ¢ »SB

SD 12 13psSC

(b)

Fig. 1. The pins connections for the a) MK 5017 /AA (alarm clock) and b) MK5017/88
{calendar clock).




either 12 or 24 hour display can be
selected, if the 12 hour display is
selected, the AM/PM output can be
used to show which part of the day the
time refers to. Time setting is simplified
since separate controls of the hours,
tens of minutes and minutes is provided
The alarm time is set in a similar way
to the time of day, and then stored in
a RAM (Random Access Memory) and
continuously compared to the current
time; when co-incidence is detected,
the alarm circuit is switched on. The
alarm is a 700Hz signal modulated at
1Hz which may be fed via a simple
transistor amplifier to a loudspeaker.
The display output is a multiplexed
7-segment output on 6 digit drives, the
multiplex frequency is decided by a
CR network external to the chip.
Supply voltage is 11-18v D.C.(un-
regulated) at 16mA. The pin configur-
ation is shown in Fig. 1a.

tional and has two separate secondary
windings. One of these goes to the
heaters of the display tubes via a
dropping resistor. This is only necessary
to enable awidely available transformer
to be used. The heaters of course
operate from a.c.

The 50/60 TEMP point is for a useful
feature; if there is a short interruption
of the mains frequency and a DEAC
rechargeable cell is incorporated, the
chip will continue to work, the 50Hz
being provided artificially by the net-
work R1, C1.

On the right hand side of the circuit
it will be seen that the decimal of the
second display can be arranged in three
ways. It can either be on permanent,
flashing at 1Hz or only be shining
during a.m. if the clock operates on a
12 hour display.

The @ REF and @ points connect
to a preset pot which controls the

flicker rate of the displays.

The tone output is the alarm signal
which gives 700Hz switched on and
off at 1Hz. The switching associated
with outputs D1-D6 is rather more
complex than shown in the circuit but
is amplified in Fig.3. There are optional
links for 60Hz operation and for 12
hour operation.

CONSTRUCTION

The basis of the Timtronic is an
extremely complex |.C.which, although
physically very small, contains thous-
ands of transistors. It is far from cheap
and should be handled with care. It is
supplied protected by a piece of black
plastic material which prevents static
building up with possibly disastrous
results. Do not remove this material
until the last minute. It is essential that
the I.C. is mounted in a socket so that

[ * PERMANENT
FLASHING
50/60 TEMP 1Hz < DEC'MAL AT 1Hz
AM/PM
AM INDICATOR
| IN
50/60 SPEAKER
MK5017/AA 1
Vsg TONE BC109
VoD # REF]
)
KA
Dxg6 Dig5 Digd Dig3 Dig2 Dig! SA SB SC SD SE SF SG #
T M '
swa|swsl sw3 i /',2/24 il 1
o Jo1
250v 2; ! 50/60 Hz Iink
50/60Hz o :
.5 | o : DISPLAYS , | 4
3 | f—-' S1 B
+~——-ds
o12 o3 o st " P g
DISPLAY 1 A
M10 E
R4 1 |
270—390 1 4
(see text) 10 G
< < () <
© 0 <02 <= o oy Cude Sr <o
o x 2xla Jx x Calx (el el
21 ok
] =
68k 39k (see text) 150K

MOSTEK MK50178B CALENOAR
CIRCUIT

The features of the BB chip are similar
to the AA. The time is displayed for
eight seconds and then the date for two
seconds; either may be latched on for
longer periods (as when setting), by
use of the time set or calendar set
switches. The BB also includes an
Inhibit pin which when connected to
Vss causes the display outputs not to
switch and thus means that the clock
can share a display with an existing
calculator or similar device. The pin
configuration is shown in Fig. 1b.

CIRCUIT OPERATION
The circuit, as far as the constructor is
concerned, is extremely simple and is
shown in Fig. 2. As you will see, there
are a mere handful of components in
addition to the chip itself.

The power supply is fairly conven-

Fig. 2. The complete circuit of the alarm clock. See the text for the differences for the
calendar clock. D6-D9 and D12-D15 are all 1N914 diodes.

DIG 4 DIG6 DiIG3

D14

Swi
(Alarm
enable)
K8

D15
(Remove tfor
60Hz ameraton)

sw2 '

(AIay‘mI
set

“— 1 —_—

SW3 ' Swa '
{Snooze (Time
switch) set) 09
(Remove for
8 D& 12hour display)
@)
DIG4a DIG 6 0IG 3

Fig. 3. The controlling switch circuitry.
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handling, etc., can be kept to a mini-
mum.

The printed circuit board pattern is
shown in Fig. 4. As can be seen, this is
far from a simple pattern with very
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TIMTRONIC

close tracks. For those readers who
want to purchase a p.c. board, ready
etched, drilled and with the component
siting printed on top, these are available
— see the components list.

The p.c. board has been designed as
small as possible and this means that
the tracks are very close together. For
this reason care must be taken to avoid
‘bridging’ with solder.

The instructions which follow des-
cribe the method of construction of the
Timtronic 5017 AA Digital Alarm Clock.
Construction for the Timtronic 501788
Digital Clock-Calendar is identical in
nearly all respects. Where differences
occur, they are clearly noted in the
text.

CONSTRUCTION OF DISPLAY SEC-
TION

The recommended display tubes for
the clock are either DG-10A or DG-12C
The latter have a slightly larger digit
size.Wire lead-out diagrams for each are
shown in Fig. 5.

The two heater leads are easily
identified by the red sleeving which is
on them. It will be seen that there are
either 6 leads to the front of the tube
between the heater wires (DG-10A), or
5 leads to the front between the heater
wires (DG-12C). You should now iden-
tify the grid wire on each of the tubes
you are using. It is one of the leads to
the front, and location is a simple
matter using Fig. 5. When you have
located each grid wire, mark it in the
same way as the heater by slipping a
short peice of insulation on to it

Now locate the decimal point {DP)
lead on each tube, and remove it on all
but one of the tubes by snipping it off
as close to the tube as possible. The
tube on which you leave the decimal
point lead will become the hours
units’ indicator, or DIG 2. Finally, if
you are using DG-10A tubes, remove
the two leads marked ‘N/C’ (not con-
nected).

Start building up the display section
by inserting DIG 2. This is the tube on
which you left the decimal point wire.
Sélder it into position between one-
eighth and one-quarter of an inch above
the printed circuit board. This will give
the tube a certain amount of flexibility
for final positioning, when you come to
align all four tubes.

Do not solder in either the heater
wires, or the grid lead on DIG 2 for
the moment. Work on these will follow
after the other tubes have been soldered
into position.

After you have soldered DIG 2 into

18
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Fig. 4. The PCB pattern shown full size.

Al
Sk

F—r—o

GRID ©

\’g i J//DP

°H GRID O

e Ho
e

Fig. 5. The pin connections for the alternative tubes. The DG-12C is shown on the left,

the DG-10A on the right.

position, insert DIG 1, and then DIG 3
and DIG 4 in exactly the same way.
Try for as good alignment as possible
asyou insert each tube, paying especial
attention to the relative heights of the
actual digits in the tubes. You may
find that the outer glass body of the
tubes varies slightly in height, and it is
therefore wise to check that the digits
themselvesare in line horizontally with
each other.

The printed circuit board has been
basically designed for DG-10A tubes.
If you are using DG-12C tubes, you
will find their slight extra width makes
fitting a little more difficult, but they
will fit satisfactorily if care is taken.

When all four tubes are in position,
twist together and solder the heater
leads between DIG 1 and DIG 2. Make
the twist as close in to the tubes as
possible, removing the red sleeving to
assist in this, then snip off the surplus
wire. Repeat this on the two heater
leads between DIG 2 and DIG 3, and
between DIG 3 and DIG 4.

ELECTRONICS

This process will effectively have
connected the heater leads in series.
Now the heater lead on the left-hand
side {looking at the tubes from the
front) of DIG 1 should be extended
with ashort piece of wire, and soldered
into the point marked HTR 2 on the
printed circuit board. Now connect the
heater lead from the right-hand side of
DIG 4 to HTR 1 on the PCB.

Finally solder a wire, which should
be insulated, to the twisted join in the
heater wires between DIG 2 and DIG 3.
Solder the other end of this wire to the
point marked HTR 3 on the PCB.

TESTING THE DISPLAY

All connections in this section are
temporary. First, connect between 2
and 3V across the points HTR 1 and
HTR 2. The polarity is not important.
When this isdone, you will probably be
able to see the heater filaments glowing
very faintly. Do not worry at this
stage if you cannot, however, and
certainly do not increase the voltage!
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Now connect the negative side of a
PARTS LIST 9V source to HTR 3, and the positive

R1 Preset Resistor 100k miniature skeleton type side of the same source to the iz =

R2 Resistor 39k 5% 1 W or %W of DIG 1, and also to any one of the
R3 ” 47k o segment wires of DIG 1.

R4 = 270-390ohms 1W — see text When the 9V positive is applied to
ag gg: 5% %W or %W one of the segment wires of DIG 1, one
R8 " 68k v and only one, of the DIG 1 segments

R9 ” 68k ” o should light. If no segment lights,

R10 68k " measure the voltage across each heater.
g}; e ?g(';k" @ It should be approximately 0.75V. if
R13 " 150k” " this figure is obtained, then check all
R14 o 150k” " connections. I1f more than one segment
::5 . 150k™ lights, check for solder bridges across
m?, @ }gg: v the ‘runs’ on the underside of the PCB,
R18 o 150k” z or for short-circuits between the leads
R21 Preset Resistor 100k miniature skeleton type of the tubes.

R22 Resistor 1k 5% %W or %W When one segment lights successfully
C1 Capacitor 0.1uF Mylar, polyester, ceramic etc. . .D'G 1, repeat the te,St for the re-
c2 o 0.1uF mainder of the segments in DIG 1, and

c3 ” 100uF 50V electrolytic then carry out an identical check on
ca " 60pF ceramic, polystyrene atc. DIG 2,DIG 3and DIG 4. This is a total
Integrated Circuit MK 5017-AA or MKS5017-BB Of.zg.CheCks' including the decimal
point in DIG 2.
g; - Fi :Ng:: Do not proceed further with con-
i N struction until these checks have been
g Al Rl successfully carried out. When they
D6 2 1N914 have, disconnect the voltage sources
D7 " 1N914 and leads used for the testing.
D8 " 1N914
D9 1N914 FINISHING THE DISPLAY SECTION
o2 . oo CONSTRUCTION
D14 ’ 1N914 Solder the grid lead of DIG 1 to the
D15 ” 1Ng14 point on the printed circuit board
@1 Transistor  BC109 marked SC1. The grid lead will probably
DISPLAY TUBES be stickingout to the front of the tube,
Four DG-10A or four DG-12C luminescent anode seven and so you will have to carefully bend
segment display tubes. it down and feed it to the rear of the
TRANSFORMER tube, passing it under the two soldered

240 volt primary, 0-20, 0-20 volt secondary (R.S. Components Miniature heater. wires. Make surfa the in§ulatiop of
20V type) the grid lead prevents it shorting against

any other wires.
Repeat this process for DIG 2, sol-
dering the grid lead to the point marked

LOUDSPEAKER
75-80 ohm miniature type, or GPO telephone earpiece

SWITCHES SC2. In the same way, solder the grid
SISy singie-pole on-off miniature switch leads for DIG 3and DIG 4 to the points
SW2. ..single-pole push-to-make push button marked SC3 and SC4 on the PCB
SW3. ..single-pole push-to-make push button Finally i t3nd kolder int iti .
Swa, ..single-pole push-to-make push button nally insert and solder into position
SWE.....ocereinrins two-pole four-way rotary wafer the plain wire links L1, L2 and L3.

These may be uninsulated wire, since
MISCELLANEQUS

- . . : re is li likelih f an rt
Case, solder, fine gauge insulated wire in several colours, 24-pin socket for the '.S little lihood of any shorts
integrated circuit, transistor socket if desired, transformer mounting screws, occu".'ng- i
3 volt and 9 volt batteries for initial testing of displays, etc. This concludes the construction of

SYMBOLS NOT USED—RS, R19, R20, D5, D10 and D11. the display section.

A kit of the PCB, socket, four display tubes and IC is CONSTRUCTION OF THE MAIN
available from: BYWOOD ELECTRONICS, 181 Ebberns Road, CLOCK CIRCUIT

Hemel Hempstead, Herts for £24 plus VAT (inc. postage) First, insert the 24 pin i.c. socket into
the holes on the p.c.b. The socket may
be either way round. Insertion must be
done with great care and may require

some patience! You may find that a
o small screwdriver will help to align the

HTR2 b

2-3v

gmﬂmonm»

LLLLI

pins of the socket to the holes in the
board, and it will certainly be worth:
s W LE while taking a few moments before
j you begin insertion to straighten any
pins which may have become slightly

misaligned.
After the socket is firmly in position,
solder all 24 pins on the underside of
the PCB. Again, take your time over

HTR1 HTR3

=

v

Fig. 6. Test circuit for testing the displays.
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this as this is one point at which the
space between the pins is very small,
and it will be easy to accidentally
bridge the gaps with solder. When you
have finished, examine the soldering
carefully to make sure no bridges have
occurred.

Under no circumstances insert the
clock integrated circuit at this stage.

Most of the rest of the components
can now be inserted and soldered into
position.

The first of the differences between
the Alarm Clock and the Clock Calendar
must now be mentioned. Diode D9 is
not inserted for the Clock Calendar.
This will provide a conventional 12-
hour clock display, but the clock chip
will nevertheless operate in 24-hour
mode. It is necessary to operate the
Clock Calendar with a 12-hour display
to ensure that the months indication
is correct when the clock switches to
calendar display. If diode D9 is inserted
then the clock display will be 24-hour,
but the calendar months will only run
up to ‘11" for November, ‘O" for
December, and then revert to ‘1’ for
January. This is because of the inte-
grated circuit design.

Constructors of the Alarm Clock
may also omit diode D9 if they prefer
a 12-hour, rather than 24-hour display,
There will be no side-effects from
doing this.

Should either clock be intended for
operation on 60Hz mains frequency,
diode D15 should also be omitted.

The penuitimate items to be added
are the two links L4 and L5, and the
transistor. The short link L5 poses no
problems and need not be insulated,
but link L4 should both be of insulated
wire and also somewhat slack. The
slackness is required to allow the link
to fit round one side of the transformer
which is, as you will see, mounted
quite close to L4.

The resistor R4 should be left until
last and the value should lie between
330 ohms and 390 ohms if DG-10A
tubes are being used, or 220 ohms and
270 ohms if DG-12C tubes are being
used. We suggest you use the larger
value initially, as it is very easy to
apply too much voltage to the heaters,
which will over-run them and immedi-
ately destroy the displays!

The aim is to secure the optimum
heater voltage without actually getting
the heater wire glowing visibly. You
may therefore find that you will have to
experiment with slightly different values
of resistor for R4 to achieve this state.

There is a second reason for making
R4 the last component to go into

20
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Fig. 7. The component layout on the PCB.
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.
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Fig. 8. The back panel il N
wiring. L
A

S,

SPEAKE

R
CONNECTIONS

position — it must be fitted in such a
way as not to touch any other com-
ponent. Since it is dropping most of
the 20V output from one of the
transformer secondaries, it gets very
hot.

The best position is lying across
links L1, L2 and L3 but not in contact
with them. You should also note that
part of R4 will lie under part of the
transformer windings.

WIRING THE CONTROL BUTTONS
AND SWITCHES

The basic wiring for the control buttons
and switches is as shown in Fig. 3, but
the purpose of some of them differs,
according to whether the Alarm Clock
or the Clock Calendar is being con-
structed.

SWITCH SW1:
ONLY

Alarm Clock: To enable the alarm, the
switch is closed: to disable the alarm,
it is opened. After the alarm is disabled
it may be re-enabled immediately with-
out causing the alarm to continue
sounding. The alarm will now sound
again 24 hours later. In this way, the

‘ALARM ENABLE'

KA KB

s M AS SN

24-hour alarm capability of the clock
is fully utilised.

Clock Calendar: Switch SW1
used in the Clock Calendar.

SWITCH Sw2: 'ALARM SET' OR
‘CALENDAR SET’

Alarm Clock: This is the alarm set

switch. When the switch is closed, the
display will show the content of the
alarm counter — in other words, the
time for which the alarm is set. This
will not disturb the clock timing oper-
ation, and when the switch is released
the display will revert to showing time.
The switch is also used when actually
setting the alarm time, in a way which
will be described under ‘Switch SW5’
later.

Clock Calendar: This is the Calendar
Set switch. The normal operation of
the Clock Calendar is to display the
time for 8 seconds and then to display
the date for 2 seconds, switching from
one to the other occurring automatic-
ally. When the Calendar Set switch is
closed, the display will show the calen-
dar only. This switch is used when the
calendar is set initially, and when it is
reset at the end of months containing
less than 31 days. This process will be

is not
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described under ‘Switch SW5’ later.
SWITCH SW3: 'SNOOZE’' ONLY

Alarm Clock: This switch temporarily
resets the alarm when it begins sounding
to allow a short period for an extra
snooze! Hence the name ‘SnoozeSwitch’
The reset period is a timed 7 minutes
before the alarm sounds again. At this
point the switch can be reactivated for
a further 7 minutes. The maximum
number of reactivations is 8, as the
alarm automatically disables after 60
minutes, if it is not disabled with
Switch SW1 before that time.

Clock Calendar: Switch SW3 is not
used in the Clock Calendar.

SWITCH SW4: ‘TIME SET' ON BOTH
CLOCKS WITH SMALL DIFFEREN-
CES

Alarm Clock: Setting the time is ac-
complished with the clock circuit coun-
ting or temporarily stopped, and is
done via SW5 (described next) . However
it is desirable for accuracy to set the
time with the clock stopped, subse-
quently releasing the clock against a
known time reference source (the tele-
phone time clock, for example). Switch
SW4 allows this to be done. When the
switch is closed, the internal seconds
counter resets to ‘00" and the clock
operation stops until the switch is
released.

Clock Calendar: As noted, the clock
calendar alternates between a time dis-
play for 8 seconds, and a calendar
display for 2 seconds. If Switch SW4 is
closed, time will be displayed con-
tinuously. It has already been seen that

Inside view of the prototype.

SW2 causes the calendar to be displayed
as long as the switch is closed, but it
should be further noted that both
switches should not be closed to-
gether; if they are, incorrect display
conditions will result. Switch SW4 is
thus used when time is being set
initially via SW5 (described next).
However, the clock circuit will con-
tinue counting, even though SW4 is
closed — counting will actually occur
on digits less significant than the digit
being set.

SWITCH SW5: HOURS, TENS OF
MINUTES AND MINUTES TIME SET

Alarm Clock: Assuming your wiring is
as shown in Fig. 3, and you are
therefore using a 2-pole, 4-way switch,
the first position allows normal clock
operation. The second position will
cause the minutes to count from ‘0’ to
‘9" at two counts per second. No other
digit will be affected. The third position
will cause the tens of minutes to
count from ‘0’ to ‘5’ again without
affecting any other digit. The fourth
position will cause the hours and tens
of hours to count from ‘00" to ‘23" if
you have constructed a 24-hour clock,
or from ‘1" to ‘12’ if you have con-
structed a 12-hour clock. In the latter
case, the tens of hours digit will not

at any time show a ‘0’ but will remain
off until 10" is reached, when it will
then show the “1°. All of the foregoing is
equally true when the ‘Alarm Set’
switch SW2 is closed, and the display
is showing the contents of the alarm
counter; incrementing of the alarm
counter is done in an identical way to
incrementing of the main time display.
Clock Calendar: The preceding details
regarding setting the time display on
the Alarm Clock are equally true for
the time display on the Clock Calendar.
When the Calendar Set switch SW2 is
closed, the date will be displayed and
may be set. Special note: the first two
figures of the display are the month,
and the second two are the day. This
is in accord with common practice in
many Continental countries and in the
USA. When the setting is done, DIG 4

FINAL WIRING OF THE SWITCHES

The final wiring of the switches may
now be done, following the wiring
diagram given in Fig. 8.

We suggest you wire the switches
‘loose’ first of all,rather than mounting
them into the case. This will allow
reasonably long lengths of wire to be
used for the wiring: any circuit ‘bugs’
which might occur to be traced easily;
and the final wiring into the case to be
done with much shorter lengths of
wire for neatness and appearance.

TESTING THE CIRCUIT

Before commencing testing, the trans-
former must be connected to the mains
and to the p.c.b. Do not mount the
transformer on the board at this stage.

After you have connected the mains
lead to the transformer, and before you
do anything further, we strongly urge
you to cover the mains tags of the
transformer with two short tengths of
insulating tape, both at the top and, if
your transformer also has tags on the
mains side at the bottom, over those
also. As testing proceeds, it is all too
easy to become deeply interested and
unwittingly lay one’s hand, wrist or
arm on the mains point.

Connect one of the 20V outputs
from the transformer to the points
near R4 marked ‘0’ and ‘20’. Switch
the mains on and check the heater
filaments in the display. If you have
followed the instructions carefully,
and chosen the value of R4 correctly,
you may just be able to see the faintest
possible glow from the heaters in a

Rear view showing the switches and speaker,

will run from ‘0’ to ‘9’; DIG 3 from ‘0’
to '3’; and DIG 1 with DIG 2 from ‘01’
to ‘12'. As before, the setting of any
one digit will not affect the setting of
the others, with the obvious exception
of DIG 1 and DIG 2 which set in
conjunction with each other. When
the calendar is set, the clock time dis-
play will reset to the AM portion of the
day automatically. This means that
calendar setting should always be done
before setting the time, or considerable
frustration is likely to ensue!
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totally darkened room! |f you can see
nothing, do not worry — this is highly
desirable, and you know from your
early testing of the heaters and seg-
ments that all is probably well.

Transformers do, however, vary in
their output voltages, and you may
have a perceptible glow from the
heaters. Should this occur, you will
need to switch the mains off and
change R4 for a slightly higher value.
Don’t forget that R4 will be very hot
by this time.
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When you are happy with the heaters
switch off again, and connect the other
20V output from the transformer to
the two remaining points marked ‘0’
and ‘20°. Switch on again, and check
the voltage across C3, and the voltage
between the positive end of C3 and
pin 2 of the socket. The voltage
across C3 should lie between 30V and
40V while the voltage between C3 and
pin 2 should be between 15V and 20V.

If your voltages do not correspond
with these, check the power supply
components. L.ook particularly at the
polarity of capacitor C3, and the
polarity of the diodes D1, D3 and D4.
If the polarities are right, check the
functioning of these components, their
positioning on the PCB, the adequacy
of the soldering, and so on.

When the correct voltage ranges are
obtained, switch off the mains again.
Now check on the two preset potenti-
ometers. The wiper of each one should
be set to approximately mid-position.

The integrated circuit can now be
inserted into the socket. Take the
greatest care at all stages of this
operation, because this is an expensive
component deserving respect!

Handle it by the ends, keeping your
fingers away from the pins. Take care
not to short the pins out,even with your
fingers, and do not short the pins to
any component on the board. Make
especially sure that, when you start to
insert the component into the socket,
it is the right way round. Pin 1 on the
component is identified with an arrow,
while Pin 1 for the socket is clearly
marked on the board and in Fig. 7.
Seat the component firmly into the
socket before proceeding further.

The mains can now be switched on
again. The display should then light up
and show ‘88.88'. This particular dis-
play of four ‘8's is the standard indi-
cation that power has failed and then
been restored. |f the display appears to
be flickering or pulsing, make a small
adjustment in either direction to the
preset R21 until the flicker disappears.

Now close the ‘Time Set’ control
SW4 and then open it again. The
display should immediately change to
'00.00° in the case of 24-hour clocks,
or '12.00’ in the case of 12-hour clocks.
Counting will also begin, but this will
only become obvious quickly on the
Clock-Calendar, when the display will
switch from time to calendar after 8
seconds; hold the calendar display for
2 seconds; and then switch back to
time. It will become clear that the
Alarm Clock is counting satisfactorily
after 1 minute, when DIG 4 will change
to 1.
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CONCLUDING THECONSTRUCTION
All that remains now is to mount the
transformer permanently and to place
the clock in whatever case you have
decided to use, setting the switches
into their final positions.

The transformer will need to be
mounted on the p.c.b. if you are
planning to use the plasticcasedesigned
for the clock.

It is highly likely that the tags on
the secondary winding of the transfor-
mer not only protrude above the top
of the secondary, but also below. If
this is the case, you will have to bend
those below either backwards or for-
wards, to clear resistor R4.

Before you finally mount the trans-
former, there is one more point to
note. We suggest you place a small
piece of insulating material — black
vinyl insulating tape, for example —
between the base of the transformer
and the PCB. Make the insulation a
little larger than the transformer base
and, if you use insulating tape, bend it
up slightly on each side of the trans-
former, so that it runs along the
windings. This will avoid any last
possibility of shorts occurring between
the transformer and any other item on
the PCB.

Actually mounting the transformer
and reconnecting the secondaries to the
board is straightforward, and requires
no comment beyond a suggestion that
the connecting wires should be as short
as possible, and neatly twisted to-
gether.

ALARM CLOCKS: SETTING THE

TIME

1. For ease of explanation, let’'s assume
the time, when you come to set the
clock is 10.13 p.m.

With one hand, close the ‘Time Set’
switch SW4. With the other hand,
move Switch SW5 to its 4th position

2. The hours will now start to count
forward at the rate of 2 digits per
second. This isn't nearly as fast as it
sounds, as you'll see. If you have
built a 24-hour clock, you should
be ready to move SW5 to its 3rd
position when the hours figure reac-
hes '22'. iIf you have built a 12-hour
clock, be ready to move SW5 when
the hours reach '10'.

3. When you move SW5 to its third
position, the hours will stop coun-
ting and remain set on either ‘22’ or
‘10" while the tens of minutes begin
counting. Again, be ready to change
SW5 to its 2nd position when the
tens of minutes reaches "1’

4. When SW5 is changed to its second
position, tens of minutes will stop
counting and remain on ‘1°, while
the minutes units will begin coun-
ting. Again, you should be ready to
change SW5 back to its 1st position
when the units figure — and this is

important, if you want accuracy —
reaches either ‘4" or ‘5.

5. When SW5 is turned back to its 1st
position, the time showing on the
display will either be ‘10.14" or
'10.15". Throughout this process
you will have kept the ‘Time Set’
switch SW4 closed, and you should
continue to keep it closed to prevent
the clock starting to count before
you are ready.

6. On the assumption you have a phone
and it’s close at hand, you can now
dial the ‘speaking clock’. As it
announces that the time is precisely
10.14 or 10.15 release the ‘Time
Set’ switch.

7. The telephone clock will continue to
announce the time for about 90
seconds and we suggest you stay on
the line until the next precise minute
arrives. Your morale will be enor-
mously boosted to see your clock
change in precise synchronism with
the speaking clock!

CLOCK CALENDARS:SETTING THE

TIME

1. The basic instructions for setting the
time for the Clock Calendar are
exactly as given for the Alarm
Clock.

2. Remember, however, that less sig-
nificant digits than those actually
being set continue to count, even
though the ‘Time Set’ switch is held
closed. This means that minutes and
seconds are counting while the hours
are being set, and seconds are coun-
ting while the minutes are being set.

3. If near-perfect accuracy is wanted,
it is therefore necessary to slightly
change the setting order. We then
use the fact that less significant
figures to those being set continue
to count in the Clock Calendar, while
more significant figures are discon-
nected from the counting chain. The
only constraint is that the setting
must be done at any time before 12
noon,because we shall be setting the
calendar after the clock, and when
the calendar is set, the clock reverts
to the AM part of the day.

4. First,switch the mains off complete-
ly, and then on again. This will
produce the standard ‘power failure’
indication of '88.88'. Now move
SW5 to its 4th position. and then
obtain a standard reference time
source, such as the speaking clock.
Stand by with your finger on ‘Time
Set’ switch SW4 and, when an exact
minute is reached by the time source
close ‘Time Set’ and hold it closed.

5. The display will now switch to
'00.00°, seconds will start to count
internally, and the hours display will
start to count visibly.

6. When the correct hours indication
appears,move SW5 to its 3rd position
to begin incrementing the tens of
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