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It's fun cutting out puzzles of
different shapes and sizes and |lots
more fun making them up afterwards

Now you can turn any picture into
an exciting j1g-saw, in whatever shape
vyou choose. Jig-saws can be made
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Simple Cardboard | 'OOK IT COSTS
Models YOU NOTHING

SIVPLE ‘ To find out more about the many interesting products

| A advertised in this issue of MECCANO Magazine, just
CARDBOARD :rhls magnificently tick the squares against the name of the advertiser from
illustrated book deals

whom you would like to receive more product informa-

with working models
M@ DELS of Rollers, Road ‘ tion and post it to: Advertisement Information, Meccano

i o ol J“Wg

Engines, Ships, Cars, Magazine, 13/35 Bridge Street, Hemel Hempstead, Herts.
I.I.F G H DEASON Tracklaying VYehicles,
P * ' Rail and Tramway FEBRUARY COUPON
models and other
working models in- | [] Beatties ] Meccano Ltd. (Dinky)
cluding models of RMS , o '
Cillfactan o ake | ] J. W. Bagnall Ltd. (] Radio Control Specialists
Ruston Bucyrus 1 A. N. Beck [ ] Royal Navy Recruiting

Excavator.
] Hammant & Morgan ] Rovex
9! x 7} in. 120 pages,

square backed, drawn ] Humber Qil Co. ] Subbuteo Sports Games

on two-colour picture D Meccano Ltd.
cover. 15 photo illus-

trations; 77 drawings
including working
plans.
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Price |15s. post free from:
Model & Allied Publications Limited

|3-35 Bridge Street, Hemel Hempstead
Hertfordshire.
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To . e e —————— =
13-35 Bridge 5t., —————— —— S ;
Please *reserve/deliver one copy of *YAEROMODELLER/MODEL BOATS
Hemel HEH’IPEIEHd, HﬂDELrEAHEIHA[JIﬂ CONTROL MODELS & ELECTRONICS/
Herts. SCALE MODELS'MODEL ENGINEER/MODEL RAILWAY NEWS/

MECCANO MAGALINE, commencing

with the _issue. (*Delete as applicable.)
We are happy to announce that our already well-known third party
insurance for readers has now been increased to offer indemnity of Name_________ EEERT—— e ————— -
£100,000! This magnificent insurance scheme, which covers modelling Adina o

activities within Great Britain, Northern Ireland, Channel Islands and the

Isle of Man, has been negotiated with a leading insurance company. PART Il of the Form should be completed and sent to us at the address above left,

It is sufficiently embracing to cover all forms of model activity, together with your remittance of 5/-. PART | should be handed to your usual supplier,
It is equally II.PFF”CHJ:I"E to free ﬂ;ghf_ models, control line models, either newsagent, model 'I.aht::p,. bookseller or wherever you nﬂf’fﬂﬂ“'_f
radio conctrol models, aircraft, boats, cars and locomotives. expect to get your magazine,.

All that is necessary for you to do to obtain the benefits of this

magnificent cover is to complete the forms at the right of this PART Il to be sent to M.A.P. Ltd.

announcement, sending the first part to us together with your Name (in full) _

remicttance of 5/-, which covers you for one year, and handing the

second part to your usual magazine supplier. YYhether or not you Address

already have an order in hand for the regular supply of your magazine, .

this form should still be handed in and your dealer will adjust his == - < —— aenie
requirements according to whether you are a new customer or merely | enclose herewith postal order value 5/- for membership of M.A.P.

continuing your old arrangement, £100.000 insurance scheme. This sum, | understand, includes two transiers and a

lapel badge, and is conditional upon my ordering.

* AEROMODELLER/MODEL BOATS/MODEL CARS/RADIO CONTROL

. . - : : ICS/SCALE MODELS/MODEL ENGINEER|
hobby have offered this cover to their members, something like 90 per MODELS & ELECTRON ;
cent. of the modellers in the U.K. have never taken up this opportunity MODEL RAILWAY NEWS'MECCANO MAGAZINE:

and are operating ‘'without insurance protection’. By joiming M.A.P, (*Delete those not applicable.)

‘Modellers’ Accident Protection® you come into the world’s BIGGEST | have today instructed my newsagent el =
MODEL CLUB. For your initial subscription you obtain a lapel badge
for identification and transfers to put on your model.

This insurance is the prudent thing for every modeller to take out,
but it is a sad fact that until now, although the governing bodies of the

Address _ I e ol

to deliver me the magazine_ _ until furcther notice.

Complete the form and send on at once. YWe will send you back your
membership card, lapel badge and waterslide transfers immediately.
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Book the Apprentlceshlp with built-in adventure.

Are vou keen on a skilled trade— 4-YEAR TRAINING. This 1s one of (With ‘O’ level or C.S.E. Grade 1 Maths,
but don’t want to end up at a factory the finest ;II]["H‘EIIHLEHIH]]H in the plus one Science subject or English
bench? We know how vou feel. And world.4 years’ expert training at naval LLanguage, you are e irom the
we've got the answer. An Artificer technical HL]HHJ]H You'll have a great “m][“; “‘m\; Hf Ung s 1{ A ::; TILIIEL :h: .
Apprenticeship in the Royal Navy. time. You're in good company. l,‘{ftlhziiup:l 1“1::\':’{“1 Sy : cainmaan e

A KEY TECHNICIAN. The Navv will There’s plenty of sport. Most of your
[r;‘[in vou Lo he one ;]fitg..; “}p ‘ pay 1S IHH.']'LL'ET MoItcy, ;‘j‘LHLl you gﬂt B B T T e e q
technicians. 1 he man who looks nine weeks’ holiday a year! r
after exciting modern equipment 1n FULL UNION STATUS. Your Seﬂd f{)r free h(}Ok I
ships, submarines and helicopters traming leads to vour O.N.C.. and full I
—l1ike mussiles, electronic systems, union status. Ensures you a E{ﬁ,f.!{-;: i]:i[hiE{:.-iT';ilr;{?f’.T;fE
computers, radar, gas and steam well-paid job—in the Navy or out. I {:};h,l Admiralty !i?llniilr;.. '.’”;'.‘J”'-",mv*l'
turbines. '- | /1,600 PLLUS! Promotion 1s ihhﬁ:t:;{?:.d PRER RS e

excellent. You should be a Petty
Ofhcerat 21-22, and a Chief Petty
Ofhcer at 25-24—ecarning, if married,
over /1,600 a vear. And vou have a
very good chance uf‘ht:l::mning a

l MName
I Address -

commuissioned ofhcer I e iinatin
TRAVEL TOO. The Navy also
oives vou adventure, excitement— I Date of birth

and a chance to see something of the
world. I
FIND OUT MORE. To enter the N:,H-'}-' (Enquiries from
as an Artificer Apprentice, you LL K. residents only)
o m ROYAL NAVY

must be 154-17 4 and pass an entry exam.
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Introduction to

Battle Gaming
21s

= | . Author Terence Wise
snEnEn ' [ - | - Tt iy ”\\j T LJ‘]‘UULJGTlDN is a master of his sub=

ject and introduces
the newcomer to the
BA I I L E many facets of this
fascinating hobby In

."I:E'Tl-' is a -I'_I..'II'I:H-'" whﬂ.rll .’-_._ -. : N :_..L |-_i‘- :-III . Mok . : . .I_"_ .':...._;.':.i'l lI chapter! and num-
victory ordefeat depends ...:ir.,_. . - eErous EppEnditﬂi.
upon the skill of the v Subjects include Ori-

player with fingertip control. COMPLETE with goals, balls etc. and : f battl INng:
teams availablein all League Club colours. Played with 22 minmiature Bins ﬂ'. attie EEH'I‘III'IF.
choosing an era; basic

men. All the thrills of real League, Cup and International Football:
dribbling, corner and penalty kicks, ofiside, goal saves, elc. field layout; adding
realism ; organising

PRICES 126 - 22'6 - 52'6 an army; rules for

NEW SUBBUTEO B oo ikt
CONTINENTAL

era: rules for modern
warfare: variations of
ecditions with 00 Scale Teams,hand
painted in all League colours, on

the game; ideas for
duotone coloured bases, etc,

advanced players;

malkin model sol-
INTERNATIONAL 125'- CLUB 65'- King
FLOODLIGHTING 95'- DISPLAY 326

diers: final touches.
71 x 41". 160 pages,

Please ask at your local Sports or Toyshop or Department Store.

In case of difficulty write for literature and lists of stockists to

hard bound in linson
Dept. § Langton Green
Tunbndge Wells, hent

THE REPLICA
OF
ASSOCIATION
FOOTBALL

boards, with full-colour

dust cover specially
posed, Profusely illus-
trated throughout,

Aero Modeller e

ANNOUNCING THE 1970 H & M
Annual 1969-70 MINIPACK
Laurie Bagley cover: R/C scale model Whirlwind in bright

yellow livery. To tie in with this Dieter Schlueter’s fine | ||

article on Model Helicopter Technology. (Dieter was
winner of Ist International R/C Helicopter Event—also

reported in this Annual). John Burkham, of U.S.A. (who
won their first "Copter event), adds comments. Articles |‘
include Tubular Fuselages from Balsa; Contest Model

Performance Prediction; Beginners ('.T.'!nl'g.ir Please; Facts
About Propellers; Glider Construction Suggestions; Navy
Carrier Event and What It’s All About; Fuel Control; |
Fifty model plans—all scaled and with main dimensions

shown—from the year’s best, most interesting, curious,

screwball, intriguing, different designs.

81 x 5% in., 128 pages. Hard board cover with full-colour |
cover palntlng

ﬁ‘&?ﬁr‘t)

o | The most modern-style power-control unit
suitable for operating all D.C. motors of up to |
|2 volts # amp. rating. Smooth progressive
control with high/low resistance switch. Fully |
protected and guaranteed. Operates from
200-240 v. A.C. mains.

Price 10s 64 + Is p& P SEND FOR FREE PRICE LIST |
e ‘OR COMPLETE CATALOGUE I/-

oot Alled rubticscionsed | AMMANT & MORGAN LTD. |
Hee) TIGNRSCaRd, TIarcs. || HANDEM WORKS, APEM ESTATE
| 134 ST. ALBANS ROAD, WATFORD, HERTS.

3
I’

NRUR
1969-7 K .
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Be on target

with I'-IIIIG RIts

It’s the famous Bristol Beauhighter

just one of the superb 1,72nd. “scale
kits from Frog. Only 6/-. (Ref. No. F191)

Which profile for you?
You can make this kit in three alternative ways.
Parts, markings and colour painting guide are mncluded
for bomber or night fighter versions of the Beaufighter.

NF.1 Night Fighter
F Lt. John Cunningham
14 kills) INo. 604

Sguadron, 1940-]

F6C Fighter Bomber
10 D), W. Schmudt
N0, 227 Squadron
Malta, 1942

Or for TF10 Coastal Command, No. 235 Squadron

Get FROG in your sights!
Test your skill
on these Kits as well

: = é

Curtiss P=40 Tomahawk
(Ref. No. F197F) Parts and markings
for aircraft of 2nd Pursuit Squadron
(U.S.A.F.), Burma, or 250 Squadron
Desert Air Force (RK.AF. ), (HHown by
Clive ‘Killer' Caldwell), 3/-.

I Supermarine Spithre Mkl4
Ref. No. F194) Parts and markings
for aurcraft of Punjab Squadron (KAL)
Belgium or 132 Squadron (K.ALF.)

S E.AC., Hong Kong; plus German
‘Flving Bomb'. 4/34d.

LL.

KINDLY MENTION "“"MECCANO MAGAZINE"

British Aircraft
Carrlers

FWRR, =7 ¢ This book covers—unless

 BRITISH e
AIRGRAFT GARRIERS

change—the complete
history of British aircraft
carriers from the first

conversions of 1914 to the

last of the ships currently
8} in service. Twenty
chapters cover each
individual, or class of,
carrier, with 16 drawings
and 67 half- or full-page
photographs, plus

- -,|.*;,,“,| detailed notes of the

N VAN xaﬁf
YL "..;, - 5{ 104 art paper pages, size
g r.___-. - *.__ - %
UL Sl L ! JH* '1-1- i x7} in., cloth bound In
) ., o -: ng,...ﬂ_j'{;- = hard covers with gold
blocked title and
“'E'L S f— attractive dust jacket.

% career of every vessel,

Price 35s. Post free from:

Model & Allied Publications Limited
|3-35 Bridge Street, Hemel Hempstead
Hertfordshire.

**‘k********* 1. 0. 0. 8. 0.0.8. 8. 8.8 1

*MECCANO SPARES

WORLD WIDE

MAIL ORDER SERVIGE

Don’t wait for Meccano Sets or Spares

We will send them by return post if you
cannot visit our wonderful shops.

MODEL RAILWAYS — KITS — CARS
& MODEL BOAT KITS

The Beatties Model Catalogue contains over
|00 large pages of information and prices.
Revised regularly by modellers for modellers.

Y /. (POST I/-
/™ 2/- REFUND VOUCHER)

EATTIES OF LONDON

|0 BROADWAY, SOUTHGATE, N.l4
112 HIGH HOLBORN, LONDON W.C.I
28 CORPORATION STREET, MANCHESTER

18 KING CHARLES STREET, LEEDS |
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AeroModeller

February Issue

I u
L - 5 1 . R |I
; i

D [
g L T
i

g T
On ry 16
Messerschmitt Me 410 drawings by lan Stair, plus
close-up photo detail and FULLSIZE PLANS for

Harry Purser’s 36 inch ‘Snipe’ for single-channel
sports flying with W. |. Barrett’s ‘ Phoebus’ 30in.
glider on the flip side: plus ¢ Karatter’, an elliptical

3 booklets and surface 36 in. Rat Racer by K. Poulton and C. Thurley
- _ are four top-line drawing feature. All-sheet A/2 model
3 full size working

construction as described by the German aces, Peter
Chinn’s engine test and John O’Donnell’s comments

on engines for free flight plus regular features offer

plans for constructing another great issue on sale January 16th.
- - In case of difficulty from:
SImple single channel MODEL & ALLIED PUBLICATIONS LIMITED,

13-35 Bridge Street, Hemel Hempstead, Hertfordshire.
Price 3s. plus 5d. first class postage.

@ A SELECTION OF EQUIPMENT
FOR Ist YEAR STUDENTS e

radio controlled models
of cars, a boat and

a plane
Book of experiments 2/- 6 lengths tubing |/- Evap. Basin 2/10
All in a wallet at the i Al 8 o s 48 BBt
m onica A5 -' Inger papers . c e 1iimus -
2 hole bung 6d. Ift rubher!::;uiing 7d. 5ml subd. pipette 3/10
Special prloe O'l: 58 Save 2/3d. — Above items 25/- post paid
ost free . i
p WDI‘thWhllE—-a VISIC TO OUur
BABY CAT Plan 100
B TR P s showroom — look around
SWINGER Plan 10l our large range of more
A swing-wing catapult glider _
BABY DELTA Plan 102 advanced EqU]Pment and
An offshore power boat using Electric or Jetex well StDCkEd SEIECtiOn of
MINI-COPTER Plan 103 _ .
A rubber powered helicopter chemicals for the serious
FLEX WING Plan 104 . : :
S ol kiadtin ghdir chemistry and biological
PROPSTERS Plan 105 student. Send S.A.E. for Price List

A rubber powered racing car

gi:I I:rYgDi:prT;r;uf:red hydroplane 2T A. N. BECK & SONS
SCIENTIFIC

MAP Plans Service 147 HIGH ROAD - LONDON - N.15 Tel: 01-800 7342

3-35 Brldge Street, Hemel Hempstead 300 yds. south Seven Sisters Station, B.R. and Victora line. Opposite
Hertfordshire South Tottenham Station B.R,

m
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ON THE EDITORS DESK

Exit Workbench

Since I took over as Editor of Meccano Magazine,
less and less time has been spent at the workbench,
and more and more time spent behind my desk,

Keeping a balance of top features, and deciding
exactly how theyv should be presented is a time con-
suming task, and steadilv rising sales of the magazine
are proving that it pays off. This swing towards desk
work and away from bench work, I felt needed a change
in the heading of this page, and this i1ssue sees that
change. I sincerely hope vou will approve !

February 1970

COMPETITION WINNER
CLASS |

Blaise Hamlet, Henbury, Bristol, this month’s *' National

Trust " Section winner was taken by Peter Hurst of Coombe

Dingle, Bristol; and wins him £2 2s. d. Runner up was
A. Dixon, of Avr, Scotland, who wins 10s. 6d,

COMPETITION WINNER
CLASS 1i

This rather unusual photograph, taken at a sheep shearing

contest wins £2 2s. 0d, for Mrs., C. Williams of Shrewsbury,

Shropshire. Second place prize of 10s. 6d. goes to Mrs. A.
Belton of Hemel Hempstead, Herts.

Old microscope

1he main theme of this 1ssue 1s microscopes, and 1
thought readers would like to compare the photograph
on this page with one of the more recent types as are
to be seen on pages /2 and 73. 1lhe microscope 1n
question looks very similar to the modern types, so it
may come as a bit of a surprise to hear that it cele-
brates i1ts 90th birthdav very soon !

[t stands a little over 8 inches tall, i1s constructed
of brass, and has a magnification of X100. It came
In a strong wooden box, complete with five specimen
slides and a pair of brass tweezers; and cost when
new a couple of shillings.

Excellent though they may be, today's microscopes
cannot beat that for value !

-
—

[
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MECCANO
Magazine

No other single
instrument has
proved to be of

so much value,
particularly in the
field of research

than the microscope.
In this feature

Charles Rigby
outlines the story

OF = . s

W;T [TH ITS special lens system which enlarges an

object many times for close study of specimens,
the microscope is a most important instrument. 1hey
are most essential in the study of subjects as biology,
chemistry, science, metallurgy, medicine, philately, and
many others. Regarding its true origin, there are many
claims. the instrument itself being gradually developed
for various purposes. The first principle, namely,
magnification, was discovered in the 10th century by
an Arabian known as Alhazen, who wrote a treatise
describing the way a curved glass lens could be used
to bend light rays.

Much later, both in England and on the Continent,
‘ magnifiers ° were used for spectacles. Slowly but
surely, microscopes were developed during the 16th
and 17th centuries by Janssen, Cornelius Drebble, and
Metius. as well as Galileo who also invented the tele-
scope. Other claims to the invention were made by
Chorez, a Frenchman; Fontana; Divini; Schiener; and
the Englishman, Robert Hooke, who wrote that he had
peered through small globules of glass and beheld,
‘ Particles of bodies, very small.” Various improve-
ments followed and in time microscopy became more
and more accepted, and a popular subject.

Producing highly magnified ‘views’ of specimens
which are so important in the study of certain sub-
jects, there are countless uses. AS a few examples, only,
they can be used for the examination of fresh-water
life; and that beneath seas, such as prorozoa, a group

Heading photograph: Virus study via television. A general
view of a BBC Studio, with the EM6B Electron Microscope

in the background. FPhaolo by couriesy of Associated Electrical
Industries Lid,

Left: The Microsystem 70 Research Binocular microscope

with Kohler illumination. Photo by courlesy of W. Watson
& Soms Lid.
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which constitutes the earliest animal life on earth as well
as water plants such as diatoms and dismids. 1hey are
also used for examining specimens of land-plant life
as moss, equisetum and spores, stalks of ferns, bread
mould, water moulds, roots and seeds of plants, pollen,
eggs of frogs, toads and other amphibians, foramini-
ferans, sponges—f{resh-water and otherwise, linen,
woollen, and cotton fibre, and hundreds of other
things which normal eyes are unable to see.

A simple type of instrument such as a magnifying
glass is one lens, but in a proper microscope two lenses
are cemented with correct spacing into a small holder.
The lower set closest to the object to be magnified 15
called the ¢ objective’, and is placed permanently in
the objective mount. That set closest to the eye, is the
evepiece or ‘ocular.’ The objective magnifies the
object and sends the enlarged image up the tube to
where the ocular picks it up and magnifies it again.

Therefore, one calculates the magnifying power of
the objective. (Usually engraved on the metal mount,
as for example—10x.) by the power of the ocular
(Engraved next to the eye lens). If each has a power
of 10x. the entire magnification power with this com-
bination of lenses is 100x. Today, there is a stand-
ardisation of microscopes on this matter, although
there has been much confusion in the past. Both
of these lenses must work in exact harmony to produce
a sharp, true view or ‘ picture.” In this way, the details
of small objects are shown, this ability being known
as ‘ resolving power’ or ‘resolution.’

Other important parts are the stage where specimens
are placed, the eyepiece, mirror, body tube, and the
principles are (1) To illuminate the object favourably,
and (2) To move the lenses into the best position
to obtain the clearest ¢ focus ’ (known as ‘ resolution ).

[llumination is accomplished by transmitted hght
shining up through a transparent (or nearly s0)
specimen from below, or reflected light shining

directly upon the object from sunlight or from a lamp.
In this connection, microscopes with mains illumination
as the light source are now obtainable for use at any
time of the day.

Many interesting experiments with one or two
magnifying glasses—even lenses from an old pair of
spectacles may be used. With a single lens, determine
(1) The focal length and (2) the focal point. See how
the object is at first seen rightside up, and as the
distance increases it ‘turns over’. With lenses of
different sizes, determine the focal point of each. Can
you space the two in front of an object to produce a
clear image through them both at once ? It is easier
in a darkened room using a candle or lamp as the
object. Can you reverse the lenses and still produce
an image ?

The eve lens of the ocular may require cleaning
often but far less often will it be necessary to lift out
the whole ocular for cleaning the lower or field lens.
The objective lens is the most important part and
may now and then need a most careful cleaning, but In
no circumstances should the objective mount ever be
unscrewed or taken apart. Cleaning of these should be
done with great care as even so hard a material as
glass can acquire scratches. DBesides the instrument
itself, a certain amount of other equipment needed
during experiment includes scissors, pipette and fine
glass tubing, proper °slides’ for holding specimens,
teasing needles and also forceps for handling specimens.

Various types of instrument can be bought to suit
one’s purpose, such as field microscopes for easy pack-
ing for work outside, dissecting microscopes permit the
hands to be free while minute objects are being dis-
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Above: A general view of the EM6B high resolution microscope.
Photo by courtesy of Associated Elecirical Industries Lia,
Below : The Microsystem 70 Student microscope with mains
lighting. Photo by courtesy of W. Watson & Sons Lid.




MECCANO
Magazine

sected under close observation, petrographic instru-
ments for use in metallurgy, and the binocular, and
sterco, etc. Those making use of mains for illumination
have been mentioned.

Many experiments may be carried out and one can
find all about these by reading standard books on the

subject. Viewing specimens i$ by no means the only
object of using microscopes. Bacteria, for instance,
require treatment with certain ‘stains® and other

chemicals 1in order to complete the standard tests laid
down for their identification. Here again, besides the
additional equipment, various chemicals as ascetic
acid, benzine, alum, epsom salts, etc.,' as well as
“stains ° are needed in the different application and
study of microscopy.

A much different instrument, known as the Electron
microscope was developed by (GGerman scientists in the
1930°s. This is built on an entirely different principle.
Magnification with the ordinary light microscope 1is
somewhat limited to about 2.000 diameters, but with
the electron microscope selected objects can be magni-
fied many times more. No lens i1s used, nor is there
light. "There is only a hole where the lens would be,
surrounded by magnets or electromagnetic fields, which
guide and focus a stream of electrons shot at the
object.

1he object itself 1s not placed in a glass slide, which
at the standard 1.5 mullimetres would be gigantically
thick, but rather on a film of two-millionths of an
inch in thickness. The strcam of electrons are trained
on a screen which the viewer watches, and which can
reveal an 1mage enlarged over 250,000 diameters.
This can be photographed and still more enlarged.
Although there are limitations to the kind of material

The ** Milben " staining outfit

EXPECT most of you have, at one time or

E

W another, had a look through a microscope. To-
day they are common items in many schools, and can
of course provide an interesting activity outside school
hours. During recent years, the prices and availability
of microscopes suitable for the amateur has improved
tremendously, and we are devoting these pages to re-
viewing the products distributed by R. Kohnstam Ltd.,
who can be numbered as among the largest suppliers
of microscopes and accessories.
Microscopes

Dealing firstly with microscopes themselves, there
are no less than nine in the present range, varying in
price from 28/- to 95/-. All are well finished and
come complete with glass specimen slides. Naturally
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that can be examined, the electron instrument 1s the
only one that can make possible the direct observation
of such mysterious organisms as viruses,

The major differences between the ordinary light
microscope and the electron type lie in the use of an
electron beam instead of light, and the consequent re-
placement of glass lenses by those formed by certain
configurations of magnetic or electric fields. Design
of the instrument is largely determined by the need
for a high vacuum to allow free movement of the
electrons. The electron beam 1s produced by an
Electron Gun similar to that used in a Cathode Ray
Tube. The lens system, as in a projection microscope
usually consists of a condenser lens to control the
electron beam, an objective lens which 1s mainly re-
sponsible for the quality of the image, and a projector
lens which produces further magnification.

The electron image i1s projected on to a fluorescent
screen, where the electron energy 1s partly converted
to light, making the image visible to the eye. Alter-
natively, the beam forming the e¢lectron image may be
allowed to fall directlyv on a photographic film to make
a permanent record. The instrument of demountable
construction permits specimens and the photograpic
film to be readily inserted and removed from the
vacuum,

A new type of mnstrument makes possible the tele-
vising of the image shown. This 1s the EM6B which
transfers the image from the microscope to a television
display unit, in the form of a transistorised monitor
and image converter tube attachment. DBesides bacteri-
ology and the study of wviruses, etc., the electron
microscope has many more uses in modern industries
such as ceramics, and textiles.

MIGROSGOPE
AND

AGGESSORY
REVIEW

the more expensive ones (apart from being rather more
sophisticated than their cheaper counterparts), include
additional 1tems, and are supplied in small wooden
cabinets. The accompanying photographs, should
give a clearer indication of what the sets contain.
Prepared slides

In addition to the range of microscopes there are
prepared boxes of slides, three in all and costing 9/11d.
each. For your money vou get in each set 12 glass
specimen slides with various selected specimens sealed
in. These are of course factory manufactured, and
generally appear to be very well produced. Far better
than most youngsters could achieve if they prepared
them at home. The contents of the three outfits are
described briefly below.

The outfit containing Plant Specimens includes a
variety of spores, leaf sections and seeds. The Animal




Two of the microscopes in the range. On the left the X100,
X200, X300, X400, X500; 3 turret type costing 29/11, and on the
right the X100, X200, X300 3 turret type costing 27/11.

Pack. marine life eggs, animal hairs and {feather
particles. The third and final pack, Textile Fibres, we
found the most interesting to view, containing rayon,
nylon and asbestos from the man-made fibres and
cotton, jute, flax, etc., among the natural ones.

Accessory packs

Three accessory packs are available at 36/- each
and contain the following:
Staining Ser: This outfit contains 25 additional glass
slides and 50 small glass plates for covering specimens
on the above slides. In addition there are five various
staining fluids and three mounting fluids. A small
“ dropper 7’ is included in the outfit for easy removal
and depositing of small amounts of the fluids.
Slide Makinge Set: This outfit, contained in a small
wooden cabinet contains 25 glass slides, 50 glass covers,
and 50 labels. In addition there are
staining fluid, one bottle of mounting fluid, a dropper,
a glass rod and a needle probe.
Brine Shrimp Hatching Ser: This rather unusual out-
fit contains minute Brine Shrimp eggs, and the neces-
sary equipment to grow and observe them in various

The ** Milben " slide making seft.

two bottles of

Above, the X100, X200, X300, X500, 4 turret type comes complete
in a plastic case and costs 69/6.

stages of development.

A small plastic * hatchery” divided into small
compartments allows eggs to be developed and ob-
served in four stages of their growth. A small 50A
pocket microscope is supplied for this. In addition
there are of course shrimp eggs, sea salts and mounting
fluid. Eight glass slides and 10 cover glasses are in-
cluded and also 10 labels and a dropper.

The X100, X200, X300, 3 turret medium type complete with
various tweezers, droppers, etc,, costs 7911,
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Meccano
Gonstructors
buide

by B. N. Love

Part 2 — Pulleys,
sprockets and gears

CITION MODELS invariably have the greatest

attraction for Meccano enthusiasts of all ages and
this chapter deals with some of the aspects of putting
Meccano models 1in motion.

Wheels and axles were among the earliest compon-
ents in the system and a simple range of gears and
sprocket wheels followed shortly after the inception
of ** Mechanics Made LELasy ', the forerunner of
Meccano, more than half a century ago. The family
of Pulleys illustrated in Fig. 1, vary very little from

II|. !
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their original design and give a range of diameters
from 4 in. to 3 in. When used with an equally wide
range of Meccano rubber Driving Bands, a large num-
ber of pulley ratios are obtainable. Both the 4 in. and
1 in. Pulley are available with or without boss but
where no boss i1s fitted, the Pulley 1s described as
“loose ™ and 1s used principally as a guide pulley 1n
cord hoisting mechanisms or for making up multi-
sheave pulley blocks.

Considerable power may be transmitted by Meccano
Pulley drives which may be remnforced by using a
system of twin Pulleys and double Driving Bands. An
example of this is shown in Fig. 3, where Pulleys are
successfully used in conjunction with a gear-box to
transmit motion to a sophisticated model of a self-
programming Fairground model. lhere 1s plenty of
scope, both in simple and more advanced models for
the use of pulley drives and the rubber Driving Bands
give excellent latitude in tensioning and positioning
of their respective Pulley Wheels. These Bands are
manufactured in “ light” and *“ heavy 7’ gauge to suit
individual power requirements.

When calculating pulleyv ratios, the diameters of the
various Meccano Pulleys may be taken as an approxi-
mate guide so that a 1 in. Pulley driving a 2 in. Pulley
will give a step down ratio of 2 : 1, but the belt drives
in general have the disadvantage of stretching which
can, in turn, cause slipping or *creeping @’ of the
driving belt. Ratios must therefore be considered to be
approximate.

Fig. 1. The basic gauge of Meccano Pulley Wheels. The | in.
Pulley without boss acts as a ' jockey " pulley to increase

belt tension. The twisted belt provides a reverse drive,
Fig. 3. The basic range of Meccano Sprocket Wheels.



Where it is important that a mechanism must have
Its various movements running in step, or ° syn-
chronised ”, the role of the pulley drive may be taken
over by Meccano Sprocket Wheels and Sprocket Chain.
Since the Sprocket Wheels are cut with similar tooth
forms and are available in directly related ratios, it 1s
a simple matter to employ them for driving widely
separated shafts with a guarantee of accurate timing.
Fig. 3 shows the basic range of Sprocket Wheels
available, but it is important to remember, here, that,
while the diameters of the parts can be used as a guide
in calculating Sprocket ratios, the exact ratios can only
be determined by the number of teeth each part has.
For example, the diameter system indicates that a 1 1n.
Sprocket driving a 3 in. Sprocket results in a ratio of
3 : 1, whereas, the exact ratio is 56 : 18 or slightly
more than 3:1. Generally speaking, therefore,
diameters are more a guide to the spacing of shaft
centres, while teeth numbers enable ratios to be cal-

culated accurately.
It is not generally realised by Constructors that Part

No. 168b, Ball Thrust Race Toothed Disc, 4 in. dia.

is also a useful sprocket wheel when bolted to a Bush

drives a S :1 reduction ratio,

February 1970

Fig. 2. Pulleys, sprockets and gear
wheels in combination to operate an
accurate programming mechanism,
Fig.4. Meccano Sprocket Wheels paired-
up to give direct meshing as heavy duty
spur gears. Fig. 5. Range of pinions and
gear wheels giving four different ratios
ranging from 1 :1 to 4 : 1,
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Wheel or similar centre. Furthermore it has the peculiar
number of 73 teeth. By arranging for this Toothed
Disc to be engaged by a rotary shaft carrying a Fork
Piece radially mounted, the 73-toothed Disc can be
advanced one tooth at a time. If, in turn, its own shaft
an overall ratio of
73 x § = 365 is obtained. This should be of great
interest to clock builders, being a very simple method
of recording a complete year’s calendar movements !

A further unorthodox feature of the Meccano
Sprocket system is that Sprocket Wheels may be
directly engaged as coarse-toothed gears and, by bolting
them in pairs, a substantial area of tooth meshing
surface is obtained together with rugged drive pro-
perties and an excellent reproduction of * period
gearing reminiscent of the days of the great engineers
Matthew Boulton and James Watt in the early In-
dustrial Revolution. Fig. 4 shows an example of such
an arrangement. As all Sprocket Wheels of 13 in.
diameter or greater are perforated with radial holes,
they serve very well as hub centres for heavy rotating
structures and as the 2 in. and 3 in. Sprockets have

heavy duty brass bosses they are capable of supporting

very stout structures.

For a high degree of precision and an infinite range
of ratios the Gear Wheels and Pinions in the Meccano
system may be employed with the utmost confidence.
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IFig. 5 shows a few simple arrangements of Gears with
standard spacing in ratios suitable for general model
building. These are calculated in each case by noting
the numbers of teeth (not diameters) and making a
fraction from the two numbers obtained from any
meshing pair. If the arrangement 1s used to obtain
increased speed (with resulting reduced power, or
“torque '), it is known as a step-up ratio, one ex-
ample of which is a 50-teeth Gear Wheel driving a 25-
teeth Pinion, the step-up ratio being 50/25 or 1 :2.
If the Pinion drives the Geer Wheel, a step-down or
reduction ratio (with increased torgque) is obtained, in
which case the ratio would be 2 : 1.

As the Constructor advances in his model building
techniques, gear ratios will become more mportant
and if an accurate timing device is required in a parti-
cular mechanism, a sound knowledge of the required
ratios is essential. It is a common error among novice
builders using gear drives for the first time to add
gear ratios when there are several rotating shafts in a
gear-box. This is wrong, of course, as the action of
one gear ratio driving a second or third, is to muluply
the ratios In step up arrangements and to divide them
in step-down arrangements. Referring back to Fig. 2

as an example, the pulley shaft carries a 19-teeth
Pinion meshing with a 57-teeth Gear to give a first
stage reduction of 3 :1. Next, a 25-teeth Pinion passes
on the drive to a 50-teeth Gear Wheel, giving a second
stage reduction of 2 : 1 and, finally, a long-faced 19-
teeth Pinion transmits the drive to a 57-teeth Gear
Wheel giving a third stage reduction of 3 : 1. Puttung
these three ratios in combination we now get 3 X 2 X 3
= 18 so that the whole gear train in this case gives

a reduction ratio of 18 : 1.

The gear arangements shown in Fig. 5 are "all
mounted on shafts set in bearings which are spaced
1 1n. apart and provide ratios from 1 : 1 down to 4 : 1.
Gear diameters are quoted on the official parts list
and, generally speaking, if the diameters of a pair of
meshing gears are added and then divided by 2, the
centre distance of the driving shafts is obtained. How-
ever, in the case of the Pinion, Part No. 26c¢, and the
Gear Wheel, Part No. 27d, which combine at 1 1in.
spacing to give a ratio of 4 : 1, the sum of the diameters
is 2% in. and when this is balved, the result is 1% in.,
but the discrepancy is not sufficient to effect the
smooth meshing of these two gears at 1 in. spacing.
Larger ratios are obtainable directly by meshing the
19-teeth Pinion with the 24 in. or 3% in. Gear Wheel,
when ratios of 5 : 1 and 7 : 1 respectively are obtained.

All of the foregoing gears are known as “‘spur”™

gears and are of;simple tooth form meshing together
on parallel shafts.

To effect a change of direction in gearing requires
the use of gears which have their teeth turned at an
appropriate angle. The simplest form of such a gear
in the Meccano system is the Contrate Wheel illu-

strated in Fig. 6. Two sizes are available, namely the
% in. diameter 25-teeth and the 14 in. diameter 50-
teeth Contrate Wheels. When meshed with 25-teeth
Pinions as shown, they provide 1:1 and 1:2 ratios
respectively. They can, of course, be meshed with other
Pinion sizes to provide other ratios, calculation again
being done simply by comparing teeth numbers.

A development of the contrate is the bevel gear and
this is also available in the Meccano system following
standard engineering practice. Bevel Gears give a
much stronger and quieter drive than Contrate Wheels
owing to the careful formation and meshing of the
teeth to provide a drive at right-angles. They are
assisted in their performance by the fairly wide surface
contact of teeth provided. One pair of Bevel (Gears,
Part No.’s 30a and 30c are designed to be used as a
matched pair as the teeth angle of the larger gear 1s
cut to complement that of the smaller. As they have
16 teeth and 48 teeth respectively, they provide a 3 : 1
ratio Part No. 30, the ¢ in. Bevel Gear has 26 teeth
cut at an angle of 45° and is used with a second Bevel

Gear of the same size to provide a strong right-angle
drive with a 1 : 1 ratio. These are illustrated in Fig. 7.

Fig. 6 Contrate drive giving two changes of direction and 2 : 1

ear reduction. Fig. 7. Bevel gearing giving two changes of
Pllrectiun and 3 Igreductinn. Fig. ﬂg Helical drive giving
right angle change of direction with axles mounted in different

places.




Perhaps the most interesting Meccano gears are the
pair of Helical Gears, Part No.’s 211la and 211b.
Motion through Helical Gears is transmitted by a cross-
sliding action and the teeth are cut with a twisted curve
so that the faces of a meshing pair are at right-angles.
Accurate location of shafts driven by Helical Gears
is essential if smooth action is to be obtained, but when
properly set up and lightly lubricated, they provide a
very smooth chatter-free and almost silent drive. Al-
though designed as a matched pair, the smaller of the
Helicals can be meshed with one of its own kind to
give a 1:1 ratio, but some adjustment in standard
spacing between the right-angle shafts is necessary to

achieve this. When the normal pair, 211a and 211b
are used, the ratio i1s approximately 1 : 3 although, in
practice, they do not give an exact whole number ratio,
counting the teeth. A helical drive is shown in Fig. 8.

When taken to its logical conclusion, a helical drive
becomes the Worm and Pinion arrangement shown in

Fig. 9. The Worm Wheel has a helix or * pitch ©
such that one revolution of the Worm will produce a
movement in its driven Pinion equivalent to the dis-
tance of one tooth width. This makes gear ratios very
simple to calculate since it is necessary to know only
the number of teeth on the engaged Pinion or (Gear
Wheel. Hence, when meshing with the 3% in. Gear
Wheel, the worm will provide a reduction ratio of
1332 1,

While the Meccano Helical Gears may be driven in
either direction the Worm cannot be * back-driven ”,
i.e. turned by the Gear Wheel with which it is meshed.

This has some disadvantages but they are few and are
outweighed by the advantage that a Worm drive pro-
vides its own brake so that, when employed in crane
winding drums, etc., the moment power to the Worm
shaft is stopped, the load will not be able to overdrive
the worm because of the non-reversible nature of the

Worm’s helix. |
Gear arrangements illustrated so far are simple ones,

but when built into compound gear trains or gear-
boxes, they open up the Meccano system to its fullest
extent, and the versatility of the Meccano system 1s
limitless. Once the constructor has experimented with
simple reduction gears in working models, gear chang-
ing and reverse mechanisms follow as a natural develop-
ment. A verv simple two-speed gearbox is illustrated

in Fig. 10. The shaft receiving the drive from a hand
wheel, clockwork or electric motor, etc., is known as
the “ input ” shaft and the final shaft passing on the
motion to the model movements is known as the *° out-
put ”’ shaft. In Fig. 10 the input shaft (a) carries
two Pinions of different sizes, while the output shaft
(b) carries two different Gear Wheels to mesh with
their resepctive Pinions, as required. A long-faced
Pinion is secured to one end of the output shaft, which
is free to slide in its bearings, being moved by a simple
gear shift lever. It is important that one pair of gears
is completely out of mesh before the second pair en-
gages, or the mechanism will jam. The purpose of the
outside Pinion is to provide a take-off point for addi-
tional gearing, its long face allowing the output shaft to
slide through a distance adeguate for gear changing.
It is sometimes convenient to use a similar arrange-
ment for the ssimple purpose of reversing the drive from
the output shaft. In this case, a 1 : 1 reverse drive can

Fig. 10, A simple form of two-speed change-over gearbox.
The input shaft (a) receives the drive via its Sprocket Wheel

which is then passed on to either of the two Gear Wheels on

the output shaft (b) by means of the gear shift lever (¢) which
is pivotted by a lock-nutted Bolt to the 1 » 1 in. Angle Bracket

and carries a Bolt engaging between the two central Collars
on the output shaft.
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Fig. 9. A Worm drive, considered to be the final development
of a helical drive.

be achieved by making one pair of gears from 1 1n.
Gear Wheels and inserting an intermediate gear known
as an ‘““idler ”’ between a pair of Pinions at the other
end of the gear change shaft. To keep the shaft
spacing correct, three 19-teeth Pinions are used ™ 1n
line ”*, the centre Pinion being secured to the side plate
of the gearbox by a 1 in. Bolt on which it is free to
rotate or *“ idle . Its purpose is to pass on the rotation
of the input shaft to the output shaft in the same
direction, the reverse drive being effected by the pair
of 1 in. Gear Wheels, when meshed at the other end of
the shafts.

Next month, I will continue to explain the uses of

Meccano Gears, and then combine the basic points
outlined in the first two parts of this series and deal

with crane structures.
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amazing

GIANT MODEL OF INFLAMMATION

S(]IENTISTS OF The Upjohn Company in the

United States, have recently worked out medical
and related scientific details of a giant and massive new
model of a microscopic portion of the human blood
vessel and circulatory system depicting inflammation,
one of the body's most basic and least understood pro-
cesses. It has been shown to physicians attending the
recent annual meeting of The American Medical
Association in New York City.

The unusual model of inflammation is a twisting,
soaring network of plexiglass tubing in which the
tiniest of blood vessels and cells they contain are seen
25,000 times lifesize. 'The whole model, a 35-foot-wide
by 1s5-foot-high structure, represents a fiftieth of an
men patch of human tssue and vividly depicts the
acute phase of inflammation. In this process, a virtual
war takes place 1in the small blood vessels, as the body
mobilises 1ts defences—various types of blood cells
and potent chemical enzymes—against disease or in-
jury. It shows the complex chain of cellular events
broken down into eight major steps which take place
inside gigantic, transparent blood wvessels, 1lluminated
bv multi-coloured, self-contained lights. A simultane-
ous 13-minute film illustrates the process with photo-
micrographs and time-lapse cinemicroscopic of actual
blood vessels.

In total, the unigue model contains 969 feet of
curved, transparent plexiglass tubing, ranging from one
and one-half to three feet in diameter, representing the
tiny veins, or venules. Normal red and white blood
cells—scavenger leukocytes, lymphocyvtes and other
forms—are blown up to six- to eight-inch dimensions
and change in shape and function as the inflammatory
process proceeds. Weaving throughout the model are
2,120 feet of aluminium rods representing strands of
connective tissue, largely collagen, the main supportive
protein of skin, tendon, bone and cartilage.

The viewers see the explosive sequence of inflam-
matory events begin with the cells in a normal state,
in a three-foot-wide venule at the left of the model.
As bacteria symbolically invades the tissue, destructive

enzymes are released, damaging the vessel walls them-
selves and causing gaps through which scavenger cells
—leukocytes—escape to attack and digest the invading
bacteria.

At this stage, the inflammatory process itself becomes
destructive. Extraordinary powerful enzymes, released
by tiny intracellular bodies called lysosomes, not only
attack the foreign body but the host tissue itself;
hence, the term “ suicide sacs ™ applied to the lyso-
somes. The result: the pain, redness, heat and swelling
associated with inflammation.

But as the model shows, defences come into play
after this period of apparent self-destruction. Other
cells appear: macrophages digest blood clots and other
waste materials; fibro-blasts produce new collagen to
rebuild tissue; capillaries form new channels to carry
blood to the inflamed area. The healing process 1is
underway.

Medical and scientific research work of the modcl
were co-ordinated by Dr. A. G. Macl.ood, research
scientist of The Upjohn Company, which in 1ts own
laboratories and through support of outside research
is seeking answers to the cause and control of in-
flammation.

Scientists throughout the world are studying in-
flammation, as more knowledge and understanding of
it could lead to major breakthrough in medicine. One
of the most perplexing problems i1s the difference be-
tween acute inflammation—basically a normal, de-
fensive process—and chronic inflammation, when the
body forgets to turn off the tap and the inflammatory
process perpetuates itself.

Chronic inflammation is at the root of some of
mankind’s most painful and pervasive diseases—
rheumatoid arthritis, rheumatic fever, hemolytic

anemia. to name only a few. Understanding the
relationship between inflammation and immunologic
reactions also mayv remove the stumbling block of re-
jection and permit widescale use of organ and tissue

grafts.
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N THESE days of fast cars and high-speed travel,
we tend to look back on the era of horse-drawn
vehicles, with pity for the people living at the time.
Not for them, we think, was there the carefree enjoy-
ment of the modern * sporty set’, the exhilarating
thrill of roaring along country lanes in a low-slung
powerful sports car; the hood down and the slipstream
buffeting cheeks to a healthy glow. No. Not for them
the pleasure of road travel, but rather the painful
endurance of an extremely uncomfortable journey in a
large, unwieldy and badly-sprung carriage or else the
monotonous jogging of a pony and trap.

It shows you how wrong we can be ! Admittedly
we, today, may have the best of it, but there was still
a very active “ sporty set” 1n the days of the horse
and there were plenty of * sporty ” vehicles about. Not
least of these was the *“ whisky "—a little one-seater
job; very light with open bodywork, long shafts and
drawn by a single, high-stepping horse. This could
fairly dash along and might well qualify as the sports
car of a century ago. Featured here is a really simple
Meccano model of the whisky built from a No. 4

Outfit. Drawn by 1its own ‘‘ horse ”, built around a
Magic Clockwork Motor, it is ideal for younger
builders to have a shot at.

Dealing first with the whisky, itself, the chassis and
shafts consist of nothing more than two 124 in. Strips
1 connected in the positions shown by three 234 x 3 in.
Double Angle Strips 2, 3 and 4, the Bolts fixing Double
Angle Strip 4 to the Strips also helping to fix two
24 in. Stepped Curved Strips in place. Journalled in
the centre holes of these Curved Strips to complete
the chassis 1s a 3% in. Rod held in place by 2% in.
Road Wheels s.

Equally as simple in construction as this is the bodyv
which consists of nothing more than one 23 x 1} in.
Flexible Plate 6 shaped to form the footboard, and one
s4 X 1% in. Flexible Plate 7, shaped to form the seat.
Both Plates are bolted to Double Angle Strip 3.
Secured to Plate 7 i1s a 13 ¥ % in. Double Angle Strip,
to the lugs of which another two 2% in. Stepped
Curved Strips 8 are bolted. The free ends of these
Curved Strips are also attached to Flexible Plate 7,
in this case by Angle Brackets.

As far as the horse is concerned, this is supplied
mainly by the Magic Motor, to which two 23 in. Strips
9 are bolted to serve as the neck, a further two 23 in.
Strips 10 to represent the left fore and hind legs and
two Angle Brackets extended by Fishplates 11 to serve
as the remaining legs. Journalled in front Strip 10
and Fishplate 11 is a 13 in. Rod carrying, in order.

Above: Meccano Set No. 4, plus a Magic Motor, is all that is
needed to build this little horse and cart model—** the sports
car of a century ago.”"” Right: A close-up view of the * horse "

used to pull the ** Whisky.” The Magic Motor serves as the
horse's entire body, as can be seen.
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s SIMPLE

wd’ WHISKY

CART
by Spanner

three Washers, a 1 in. Pulley with boss 12, a Spring
Clip, a 1 1n. Pulley without boss 13 and a final Washer.
The Spring Clip and Pulley 12 hold the Rod in place.

A 2 1. Rod 1s journalled in rear Strip 10 and Fish-
plate 11, this Rod carrying a 1 in. Pulley with boss
14 and being held in place by two similar 1 in. Pulleys,
each of these being fitted with a Rubber Ring 15.
Pulley 14 1s connected to the drive pulley of the Motor
by a 6 in. Driving Band.

Finally, the head and ears, respectively, are supplied
by a 1 X 3 in. Double Bracket 16 and two Fishplates
17, while the tail 1s represented by several short lengths
of Cord tied te an Angle Bracket 18 bolted to the
upper rear corner of the Motor. The completed horse
18 hitched to the whisky by Cord tied between this
Angle Bracket and Strips 1.

As a matter of interest, the accompanying photo-
graphs give the impression that the model is fitted with
spoked wheels. This effect was obtained by marking
the spokes and rims with a felt-tipped pen on white
paper discs and then sticking the discs on the face of
the Road Wheels. It's easy and looks realistic.

FPARTS REQUIRED
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COLLECTING is becoming increasingly

(‘GIN
4 popular nowadays, with impending decimalisation
stimulating interest in this hobby. If the present rate

of growth is maintained experts estimate that numis-
matics (the science of coin-collecting) will overtake
stamps by the end of the 1970s. In the meantime,
however, there are many collectors who combine inter-
est 1n stamps with coins and one of the ways 1n which
this can be done is to collect stamps which depict coins
on them.

Great impetus to this theme has been given by the
stamps issued since the beginning of October last year
when Guernsey’s postal services became independent
of the G.P.O. The definitive series features the sculp-
tured profile of the Queen (as shown on current Britiﬂh
Httzmqu but each stamp also depicts the profile of :
PI‘LHHUH British monarch kased on coins 1ssued LiT._II'lI'lU’
their reign. The very crude effigies of the early Llngh,
such as Edward the Confessor, William the {”nnqm,mr
Henry II and Henry V, were taken from silver pennies,
the standard coin in Engllml from the seventh century
onwards. 'Though pennies have not been struck in
silver for evervday use since the reign of Charles 11
(1660-85) 1t 1s 1nteresting to note that silver pennies
are still minted for the annual Maundy Thursday
ceremony and these are (theoretically at least) legal
tender. Presumably after Decimal Day in February
1971 the Maundyv series of silver 1d., 2d., 3d. and 4d.
will cease to exist. Britain has already lost two coins
as a result of decimalisation- and both have left phil-
atelic mementoes. The demise of the halfpenny last
June was marked by a special postmark used, appro-
priately enough, at Halfpenny Green post office. A
commemorative postmark was also used on December
31 to mark the passing of the halfcrown.

Coins have been depicted on the stamps of many
countries, the earliest of these to do so being several
of the Australian states. New South Wales had a Ss.
stamp, from 1863 to the end of the century, which
showed the obverse (heads) of the famous Gothic
crown, so-called on account of the style of lettering
used. Both Victoria and Tasmania issued postal fiscals

James A. Mackay

(stamps primarily intended for revenue purposes but
valid for postage) showing contemporary British coins.
Victoria showed penny, groat (4d.) and florin designs
on 1ts stamps while lTasmania depicted the reverse
(tails) of the crown and sovereign. This showed St.
(seorge and the Dragon, a splendid design engraved
by Benedetto Pistrucct mn 1816 and used for most of
the crown and gold coins of Britain from that time to
the present day. The model for St. George 1s said to
have been a waiter at Brunet's Hotel in Leicester
Square, London, where Pistrucci had lodgings !

The St. George and Dragon reverse design also
appeared on the 5 drachmae stamps issued by Crete
in the early years of this century. St. George was the
patron saint of the Cretans and since the stamps were
printed in England this probably explains why the
British coin was the inspiration of the design. Other
stamps 1n the series, however, featured ancient coins
minted by the city states which flourished in Crete
centuries before the Christian era.

(sreece 1s proud of her numismatic heritage, coins
having been in use in that country since the seventh
century BC. It 1s not surprising, therefore, to find
ancient coins reproduced on many Greek stamps. An
Amphictyonic coin of the fourth century BC appeared
on the 40 lepta stamp in the pre-war definitive series
while the other side of the same coin was the subject
of a stamp 1ssued 1in 1954 to mark the fifth anniversary
of NATO. The ancient coins, with their mythological
ficures, have served as models for many modern Greek
coins, One of the stamps illustrated here, for example,
shows Demeter, goddess of corn—from the 10 drach-
mae coin of 1936 and not the pre-Christian original.
Appropriately this stamp commemorated the Freedom
from Hunger campaign of 1963. In recent vears Greece
has 1ssued two long sets devoted to ancient coins,
featuring both obverse and reverse of each one. Cyprus
and Italy have also 1ssued stamps depicting ancient
(Greek coins, while France’s precancelled series in cur-
rent use features a crude parody of the gold staters of
Greece, minted by a Gaulish prince in the first century
BC.



Tunisia, which 1n classical times was the site of the
Phoenician empire of Carthage, has shown Cartha-
ginian coins on its stamps, while In recent months,
neighbouring Morocco has depicted several ancient
Arab coins. The most prolific issuer of stamps featur-
ing coins, however, 1s Israel whose definitive 1ssues
rom 1948 onwards have reproduced shekels and
drachmas from the times of the first and second Jewish
Revolts. Both Yugoslavia and Bulgaria have recently
issued sets showing coins from the period when these
countries were under Byzantine influence.
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There have even been stamps embossed in metal
foil to resemble the coins shown on them. The first
of these circular curiosities came from Tonga in 1963
to commemorate the introduction of the first gold
coinage in Polynesia. Subsequently circular coin
stamps have been released by Bhutan, Sharjah, Sierra
LLeone, Qatar and Umm al Qiwain. The Bahamas
recently introduced gold coins and released a set of
four “ bean-shaped ” stamps on gold surfaced paper
depicting obverse and reverse of each coin. 1he ulti-
mateé in coins on stamps, however, was a luxury mini-

ature sheet from Paraguay 1n which gold-plated
facsimiles of actual Papal gold coins were affixed to
the stamps, to commemorate the Eucharistic Congress
in 1964.

Two of the most popular coins with collectors at the
present time have also been featured on stamps: the
Kennedy half dollar, on a stamp of Nigeria and the
Churchill crown, on a stamp from the Kathiri State
of Seivun in South Arabia.

Our young
Italian * Simple
Model’ expert,
Gianguido
Servetti, has
designed yet
another
fascinating
model

IMPLICITY MODELLING 1s a branch of the

Meccano hobby that appeals to all. In all my
vears with Meccano, I have yet to meet anybody,
either inside or outside the hobby, who has not shown
genuine interest at sight of one of these delightful little

2 13 | 2 8 9 |4 2

Described by Spanner

end transverse smooth bores of which two § in. Bolts

constructions; constructions which use very few parts
and yet which capture the true atmosphere of the sub-
jects on which they are based. We, on Meccano Mag-
azine, have always been captivated by them and have
featured them regularly in the M.M. ever since the
magazine was first published. The last one, a Moon
Bug, appeared only two months ago, but this does not
prevent us from featuring another one here—which
we do! It's a minute Motor Scooter designed by the
builder of the Moon Bug, 12-year-old Gianguido
Servetti of Piacenza, Italy, and it makes excellent use
of the few parts it incorporates,

The mainframe and mudguards consist of no more
than a 4} in. Narrow Strip 1, bent to shape, as shown.

Bolted to the centre of the Strip 1s a Coupling 2, in the

are held by Grub Screws. Fixed on each of these Bolts
to represent cvlinders are four Washers, interspaced by
three Nuts.

Also secured to Strip 1 through its second hole
from the front is another # in. Bolt, onto the shank of
which a second Coupling 3 is screwed, the Bolt passing
through the centre tapped bore of the Coupling.
I.ocked by a Nut on the end of the Bolt is a Collar,
in which a 1 in. Rod is held by a standard Bolt 4, this
Bolt also serving to represent the headlamp. '1wo
Handrail Supports 5 are secured one on each end of
the 1 in. Rod, a further Handrail Support 6 being
mounted on the shank of each of the first Supports to
complete the handle-bars. Two # in. Bolts 7 are held

by Grub Screws in the end tapped bores of Coupling 3.
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It's surprising howTrealistic a little model can appear even

though it is built with only a few simple parts. This delightful

Scooter was designed by 12-yvear-old Gianguido Servetti of

Piacenza, Italy. ‘1 he interesting shape of "Guido’s Scooter is
well illustrated in this frontal view of the model.

Next, a third Coupling 8 1s bolted to Strip 1 through
its third hole from the rear end, the fixing Bolt being
screwed into the centre tapped bore of the Coupling.
Held bv Grub Screws in the end smooth bores of the
Coupling are two further 3 in. Bolts 9, while another
Coupling 10 is secured to Coupling 8 by two 4 1n.
Jolts screwed into the Couplings’ end tapped bores,
these Bolts also fixing a 1 in. Triangular Plate 11 to
Coupling 10. The Triangular Plate is extended for-
ward by a Fishplate to serve as the seat,

Both front and rear forks are now supplied by Rod
and Strip Connectors 12, mounted on the protruding
shanks of Bolts 7 and 9. Held by Nuts in each pair
of Connectors is a 4 in. Bolt, on which a 3 in. loose
Pulley 13 is mounted, this Pulley being fitted with a
suitable Dinky Toy tyre to increase realism. '1he tyres
on the model illustrated are No. 093 as fitted to the
Euclid Rear Dump Truck, No. 965.

Last of all, twin exhaust pipes are supplied by two
Centre Forks 14 held in two more Rod and Strip Con-
nectors bolted to Coupling 2, the Bolt passing through
the centre smooth bore of the Coupling.

PARTS REQUIRED

1—10 4—37b Leb> 4—136

|—I18b 1038 | =77 6—212

123 |59 T—I111} |—235d
13~37a 4—63 s—l1la 1—Dinky

Toy tyres 093

Spanner describes
an interesting
working model of

a conveyor type. . .

OF ALL the larger labour-saving machines in ex-
istence today, one of the most widely used is the

| slevator loader. These are found not only in all
An Emebo Flectric Motor supplies the power for this inter= .5 ches of industry, but also in agriculture where they

esting Elevator Loader, built with Meccano Set No. 5. _ | gy
are particularly useful for such things as building hay
bales into stacks and so on. The loader most favoured

by farmers for this sort of work is the motorised con-
veyor type, on a mobile mounting designed to be




A close-up view of the loader mounting showing the Emebo
Motor and drive system.

wheeled into position by hand, and with a free rising
conveyor unit which can be raised to the desired angle
and rested on the edge of the stack being built,
Featured here is a Meccano model of just such a
loader which can be built with a No. 5 Set plus the

now obsolete Meccano Emebo Motor. -

Construction is perfectly straightforward. Beginning
with the loader mounting, two 123 In. Strips 1 are
bolted one to each side flange of a §% x 24 in. Flanged
Plate 2, the securing Bolts in each case also fixing
a 54 in. Strip 3 and a 33 in. Strip 4 1n place. An
Emebo Motor is bolted to the top of the Flanged
Plate, then the ends of Strips 1 are joined by two
23 % % in. Double Angle Strips 5, the connection
being made by ordinary Bolts in one case and by § in.
Bolts in the other. Mounted free on the shanks of
these § in. Bolts are two 1 in. Pulleys without boss 6.
Strips 3 and 4 are brought together at the top, their
upper end holes providing bearings for a 5 in. Rod,
held in place by Spring Clips, on which a 2 in. Pulley
7 is fixed. The loader conveyor unit will later also
be mounted on this Rod.

Production of the conveyor unit itself should present
no problems. Two 2334 in. compound angle girders 8
are each built up from two 124 in. Angle Girders over-
lapped three holes, the compound girders then being

fixed together, in the centre by a 14 X 4 in. Double
Angle Strip 9, three holes from one end by two Angle
Brackets joined by a 14 in. Strip 10, and four holes
from the opposite end by another two Angle Brackets
joined by a 14 in. Strip 11. Note that two packing
Washers are mounted on each Bolt fixing Double Angle
Strip 9 to the girders.

Journalled in the end holes of girders 8, near to
Strip 10, 1s a2 2 1. Rod held in place by two 1 1In.

fixed Pulleys 12. Two similar 1 in. Pulleys 13 are
used to hold a 3% in. Rod in place in the opposite
end holes of the same girders, a §s7-teeth Gear Wheel
14 also being mounted on this Rod. The Gear Wheel
meshes with a 4 in. Pinion on a 4 in. Rod 15, held by
Spring Clips in Girders 8, this Rod also carrying a
3 in. Pulley 16 at one end. Two 23% in. compound
strips 17 are then each built up from two 125 1n.
Strips and are attached to compound girders 8 by a
% in. Reversed Angle Bracket 18 and two Angle
Brackets each extended by a Flashplate 19. A Flat
Trunnion 20 is bolted to each compound strip.

For the actual conveyor belt, two identical lengths
of strong cord a little over 4 ft. long are required,
together with a number of 234 in. Strips 21 (we used
eight). The Strips are attached to the cords at
regcular intervals by pushing small loops of cord
through the second holes of the Strips and then fixing
a matchstick through the loops, as shown. 1The loops
are then pulled tight. A little glue can be applied to

hold the matchsticks in place. If available, short
Meccano Rods can be used instead of matchsticks,
although the matches are quite adequate. When the
Strips have all been secured, the cords are passed
round Pulleys 12 and 13, are pulled tight and the ends
tied together to form an *‘ endless’ belt. The com-
plete conveyor unit is then mounted, by means of Flat
Trunnion 20, on the Rod carrying Pulley 7, this

The drive to the actual loading conveyor is taken to 3 in.
Pulley 16 by a Driving Band and then transferred to the con-

vevor through a reduction gear system, as this picture clearly
shows.
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Pulley, incidentally, being connected by a 6 in. Driving
Band to a 3 in. Pulley on the output shaft of the
Emebo Motor. Fixed on one end of the Rod is a 1 1n.
Pulley 22, this, in turn, being connected to Pulley 16
by a 10 in. Driving Band to complete the model.

PARTS REQUIRED

6b—1 1—23a
2—2 1—26
2—3 1—27a
8—> 6—35
2—ba 44-—-37a
4—8 38—37b
4—10 12—38
8—12 1—48
1—15 2—48a
1—15b 1—52
1—16 4—111c
1—17 2—125
1—19b 2—126a
1—20a 1—186a
22 1—186b
2222 1 Emebo Motor
2 lengths Cord 8 Matches
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Meccano Staff test
dcooters, Mopeds,
and Wotorcycles

1 HAD BEEN some VEArs simce we had last ridden
a Vespa, and we were all looking forward to the
day when the new 125 ccs Vespa Primavera would
arrive. W hen it eventually appeared it looked notr very
different from the earlier models. T he familiar Vespa
“blisters stimmed doun shightly, bur apart
from that it seemed to have changed very little. It even
sounded liRe all the previous machmes: the character-
istic engine whine and muffled clunk as the gears were
changed showed that in mechanical desien the same
basic system was stll being used and proving that the
original design must have been sound and practical.

T C

By no present day standards could the Vespa 125 be described

as fast., But for the beginner, or someone unconcerned with

high speeds, it makes a comfortable, quiet and cheap way of
getting mobile.

Once astride the machine the first point that shows
itself 1s the distance from the seat to the footboards,
which are rather lower than most rival machines.
T’his, we hasten to add isn’t a bad point, 1n fact once
used to it the driving position can't be faulted. '1he
handlebars are well positioned a comfortable distance
from the seat, and careful planning has obviously gone
into the siting of the various controls.

The gearchange and clutch lever are operated by the
left-hand, the former on our machine was slightly
“sloppy 7, the result of either stretched or badly ad-
justed cables. The clutch 15 very smooth and easily
operated, a must on this type of layout as the left-
hand does more work than any other part of the body
on a scooter. | he right-hand operates the front brake,
which i1s very smooth and powerful; medium to hard
braking using the front brake caused the front of the
machine to take a * dive ', rather alarming at first,
although, as we were to find out during our test, per-
fectly safe. A small control box on the inside edge of
the handlebar on the right side contained the engine
cut out, horn button, lighting switch, and dip switch,
all of which were simple to operate.

The speedometer, housing a mileage recorder is
rocessed 1n the centre of the handlebars and although
nccurate we found it rather hard to read, especially at
night when it was rather poorly illuminated. The
lighting was excellent, at both front and rear of the
machine; the headlamp particularly threw out a pene-

trating beam which was clearly cut when the dip switch
was operated. Power for the lights is by magneto only,
so the faster the revs the brighter the lights,

The large front mudguard prevents water from being thrown

over the machine and rider in the wettest weather.
rather unusual suspension system.

Note the
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The Engine

Power source for the Primavera is a two stroke of
125 ccs. By modern standards the power produced 1s
modest giving the machine a top speed of 50 m.p.h.
First, or at most second prod of the well positioned
kickstart had the engine running sweetly and quietly.
Choke was required only when cold which gave the
engine a very fast idle and it had to be rapidly closed
once the engine fired. The engine was remarkably
vibration free at all speeds, and well silenced. 'The
throttle was rather slow to respond to rapid opening
or shutting down, possibly a case of poor adjustment
on our model.

The Gearbox

In common with most scooters these days the Vespa
unit is a four speed one and smooth in operation, apart
from an audible *f clunk ”’ as gears are selected. 1his
noise does however give the rider an indication that he
has in fact changed gear, and none of our test riders
complained about it !

The Bodywork

The bodyshell of the Primavera is all-steel and free
from sharp edges or awkward corners. The steering
column can be locked when the machine is parked,
as can the luggage boot. The legshields are high and
wide, offering the rider maximum protection against
the weather. The dual seat has a * bag hook " at the  Slimmed down rear side panels get the new Primavera well
front end, very useful for carrying a briefcase or away from its rather bulbous predecessors and certainly

: ive it ttractive appearance.
satchel. Directly below the hook are the choke and fuel give it a more aitra PP

tap of the normal on/oft /reserve pattern.
The engine unit is mounted slightly off centre to the

right of the machine and a small removable panel 1n FOR THE TECHNICALLY MINDED
the offside blister gives access to the spark plug and  cubie capacity 121.17 cc
flywheel. The opposite blister 1s a lockable luggage Compression ratio 79 .1
boot, quite large, although rather narrow. Tools are  Gonsumption (per gallon) 120 miles
kept in a square removable plastic container under the Weight 160 1b.
dual seat. A handbook and a small set of tools ar¢ Gear ratios, engine to rear wheel I1st 14.74 : 1
provided. 2nd 9.80 :1

3rd 7.06:1
4th 5.31:1

Tyres Front 3.00 = 10 1n.
Rear 3.00 < 10 1n.

Lubrication 27, oil through petrol
Common dimensions

Summary Length 65 in. Width 26 in.

The Primavera is a small nimble machine of medium Wheelbase 46 in. Weight 160 1b.
performance, comfortable to ride and cheap to run.  Available colours
Top speed is in the region of 50 m.p.h. which 1s quite Hawthorn White — Sahara.

adequate for local riding. There 1s no ignition switch,
and therefore no key; a point we were not too keen on.
The steering column can be locked, but should you inad-
vertently leave the key at home there 1§ no satisfactory
means of immobilising the scooter.

The riding positions and general comfort are very
good although pillion rider with short legs might have
difficulty reaching the footboards which finish forward
of the side blisters. Without exception our test riders
liked the quiet, vibration free ride and thought at
£168.19.6 it represented good value for money.

-----
i &

Accessories

The range of : | — YRR P
SCOOLErs 15 very large and Incluq-f:.ﬁ spare wheel carriers, One of the nicer points about scooters is the absence of wiring
luggage carriers, crash bars, windscreen, etc, and cables cluttering up the handlebars,

‘“extras = for the Vespa range of 5 <

' = : E I 3
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Chris Jelley previews six exciting new
Dinky Toys!

1T'he reason for this is that, because of the Christmas
holidays, this issue of the M.M. is being prepared even
further in advance of publication date than usual and,
as a result, none of the new models are available at the
time of writing—November. Undaunted, however, I
have managed to obtain artist’s impressions of the new
toys and 1 reproduce them here as a sort of ** sneak
preview 7 of the great things to come.

In the captions for the illustrations I have listed all
the 1interesting features that I know from the plans
are being fitted to the models, but I cannot of course
give my usual detailed descriptions until I actually
have finished samples of the models to study. These
will come my way in due course, though, so I should
be able to cover them fully in later magazines. In the

Heading photo shows Dinky Toy No. 221 Corvette Stingray—

the first Dinky Toy to be fitted with swivelling twin head-

lamps. Above: Dinky Toy No. 344 the long wheelbase Land
Rover,

AS I WRITE this, the engineers at the Meccano

factory in Liverpool are working flat-out on the
design and production of no less than six new Dinky
Toys! Yes, six, and all of them scheduled to go on
sale 1n the very near future ! By the time this magazine
goes to press, 1n fact, some, if not all, of them will
actually be in the shops, so you may have already
bought them, or at least might have seen them on dis-
play, and, if so, you will have an advantage over me.
[ haven’t seen them !

Below: Taken direct from the new Century 21 puppet series
** Secret Service" No. 109 Model * T ' Ford * Gabriel ' com-
plete with miniature ** Father Unwin ",

The new range of Dinky Toyv aircraft caters for commercial
passenger travel with the Boeing 737, No. 717. Finished in
the livery of the German Airline Lufthansa, this unigue model
has a fully-retractable integrated lever-controlled under-

carriage system which can easily be raised and lowered.

meantime, 1 trust that the accompanying illustrations
and captions will be detailed enough to enable you to
decide which models you want in vour collection. 1
do know that all of them will be well up to Dinky’s
high standard and therefore will all make good
additions to anv collection.

Before signing off, 1 would like to offer my sincere
good wishes to all readers for Christmas and the New
Year. I realise, of course, that by the time you receive
them, both Christmas and the New Year will have
passed, but vou will at least know that I did offer them
in plenty of time |
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Above: The futuristic Ferrari P5 in Dinky form. The model
No. 220 has a host of features such as Speedwheels, trans-

parent rear engine cover, windows, seats, steering wheel and
fully operational opening ** gull-wing " doors.

Stop Press !

News has just reached me that a Dinky Toy model
of the Lotus Europa is being released under Sales No.
218 within one or two weeks of the time of writing
which means that it will definitely be available when

Continued from page 113

Radionic X30 Electronic Construction Kit

It is easy to see just by walking into any toy shop,
that most of today’s toys are designed to educate and
to some extent they must manage to do this. But to be
of any good the product must be two things: easy to
understand and simple to use. Without a doubt the
Radionic X30 Electronic Construction Kit is both of
these.

The kit utilises a printed circuit base-board for all
the experiments. The components included in the Kit
are mounted on plastic stands fitted with bolt-legs,
which drop into the board and are held in place by
nuts. -
Certainly the main feature of the kit is versatility;
a total of 33 experiments can be made using only the
components included in the outfit. A fully illustrated
instruction manual is supplied, which not only gives
precise directions for all the experiments but also ex-
plains how they work and what use they have iIn
industry.

The Radionic X30 constructional kit, though rather
expensive at £7.19.6 is a really worthwhile and in-
valuable gift for the electronically minded teenager.

Radionic Products Ltd., are members of the E.S.L.
Bristol Group, Broad Street, Bristol, BSI ZHF.

Above: The “MATCH BOX " Superfast Loop Set with the
new Lamborghini Miura. Below: Radionics X30 Electronic
Construction Kit.

5 " .
RADIONI

Above: In the commercial vehicle line, Dinky Toy No. 438

Ford D800 Tipper Truck. The cab is fitted with opening

doors, windows and full interior fittings. The tipping body
has an opening tailgate and simulated hydraulic ram.

vou read this. It will have Speedwheels, an opening
boot and opening doors, plus full interior fittings and
jewelled headlamps. Advance reports claim it to be a
beautiful model, so keep your eyes open for it ! I will
of course be reviewing it in detail later on.

“ MATCHBOX * Superfast Loop Set

Certainly one of the simplest games on the markel
today is the “ MATCHBOX ” Superfast Race Set.
It is quick and easy to set up and requires no power
what-so-ever to run. The speed of the cars, and believe
me they're really fast, relys entirely on gravity.

The set in front of me, the SF-2 Loop Set, is one
of five including SF-1 Speed Set, SF-3 Curve and
Space Leap Set, SF-4 Double Loop Race Set and
SF-5 Double Track Race Set, prices ranging from
12/6d. to 45/-. The SF-2 Loop Set consists of one
Superfast car, 12 feet of track one loop support, five
track joiners and one clamp (used for connecting the

track to a table or chair).
To play just join the track together, forming the

loop about half-way. Fix the clamp to a suitable
height, place the Superfast car on top of the clamp

and then “ Let her go | ™ |
The illustration on this page shows the formation

of the Loop and just going into the Loop is the latest
Superfast car, the Lamborghin Miura. This really
handsome model is finished in gold, with a well detailed
interior, headlight and tail-light simulations and

opening doors.
The producers of “ MATCHBOX ™ are Lesney

Products & Co. Ltd., Hackney Wick, London, E.9,
and their products can be seen in all good toy shops
everywhere.
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Dr. Gregor

to explain the theory

of logic in his

feature....

THE A.B.C. OF COMPUTERS

1 EMEMBER THA'T positive and negative logic have
nothing to do with positive and negative electricity.
T'he names refer to whether the output is activated by
something happening or by something not happening.
The function of a logic gate (that is, what the gate
does) can be represented by a table which relates
various states of input with the outputs they produce.
For example, 1f we had a 2-input AND gate its func-
tions could be represented as:

A B OUTPUT
on on on
on off off
off on off
off off off

showing that mputs A and B must both be on if we
are to get an output. A 2-mput OR gate has the
following function-table:

A B OUTPUT
on on on
on off on
off on on
off off off

Of'

Fig 4b

indicating that we shall obtain an output if either input
A or input B is on. Similarly, the NOR gate that we
have been talking about, used in negative logic, would
have this function table :

A B OUTPUT
on on off
on off off
off on off
off off on

telling us that both inputs A and B must be off before
we can get an output. Just to complete the picture,
here 1s the table that goes with a NAND gate:

A B OUTPUT
on on off
on off on
off on on
off off on

Quite a few valuable logic systems can be made from
NOR gates, such as the one illustrated in Figure 4a.
There 1s no need to know what the various electronic
components in the module do or to bother about its
very simple battery power supply. All we need to know
1s 1n the block diagram of Figure 4b. This shows us

Fig |
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that we will only get an output if there is no signal
going into any of the five inputs. | _

We can put it another way and say that if there 1s
no input at A and B and C and D and E then there
will be an output. As you can see from the function
tables, this means that the unit can also act as a
NAND gate, depending on how it 1s connected to other
things.

A single one of these NOR units will carry out all
the decisions required by our lazy gardener. Inputs
A, B and C would be used as a NAND component
and connected to sensors for light, temperature and
pressure, respectively, The relays would be arranged
to open when the sensors are activated.

Inputs D and E would function as the NOR com-
ponent and would be connected to the clock switch and
the water-contact sensor. The clock switch relay would
remain closed until seven o'clock and the water-contact
relay would close if water reached the sensor.

So, by using a single logic unit measuring only
13 % 14 in. and costing only 8/6d. all this thinking
can be done for us electronically.

Should we wish to work in positive logic, that 1s,
have an output whenever an input goes on, we simply
connect two NOR units together. The output from one
unit is connected to any input on the second unit,
leaving the other inputs unused. This set-up i1s shown
in Figure 4, ignoring the dotted lines for the moment.
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When an input is applied to NOR 1, 1its output
stops, so there is then no input to NOR 2, whose out-
put therefore comes on.

The dotted lines in Figure 4 show how a memory
circuit can be made with Geatronix NOR units. With-
out the connections of the dotted lines, the output of
NOR 2 will only<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>