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PRODUCT

A GREAT NEW MODELLING MATERIAL

Play-Doh products
3-TUB PACK

Contains 3 tubs of Play-
Doh in Red, Yellow and

Blue—can be mixed to
make lots more colours

6/11d.
FUN FACTORY

A real toy factory which

manufactures modelling

shapes by pressure.
14/11d.

It's soft, squeezy, easy to use ... just the job for modelling!
With Play-Doh you can make pigs and boats and houses, in fact
anything you like. It smells nice, too—and it's in bright colours
that you can mix together to make lots of new colours. Mum likes
it because she says it helps strengthen your fingers—and because
it doesn't make a mess on your clothes or on the carpets or the
furnifure. Me—I love Play-Doh because it's fun.
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DEVELOP AND PRINT YOUR

OWN FILMS WITH A JORNSON
DO-IT-YOURSELF KIT

These easy-to-use kits come complete with chemicals,
accessories, nstructions and the “"Home Photography™
booK. Stocked by good photo dealers. From 37/6to0112/6.

JOHNSONS

OF HENDON LTD

This should say Seccotine
but the letters stuck together.

No point in Irying to separate them—when
YOU E:‘lck WH.'-.W Seccotine it's tor r ever! Wood
glass, china or paper —Seccotine (1/3 @

tube) or Seccotine No. 2 PV.A. (1/6 a tubel

glves YOUu r,}E‘F{EC ana permaneni adhe 250N

SECCOTINE

Scole manutacturers McCaw, Stevenson & Orr Ltd., Belfast

No need to be an electrical expert if
you get a MARKLIN Model-Railway

The key-note of the MARKLIN system is simplicity.
T he locomotives, points, lights, in fact all electrical
accessories, need only one kind of current. The
traction power supply is fed quite simply to stud
contacts by means of a covered conductor. The long
spring-loaded collector shoes ensure reliable and

continuous track contact. The triple connections
between the rail sections ensure perfect reliability.

No complicated circuits are needed, irrespective of
layout plans.

However, the MARKLIN system with its terrific range
of accessories for every possible type of railway
operation is able to achieve a state of perfection in
operation that will astound the experts.

Your MARKLIN dealer will be only too pleased to give
you further details.

MARKLIN

for limitless possibilities with the greatest simplicity

Sole concessionaires for the United Kingdom.

Richard Kohnstam Ltd.
Hemel Hempstead, Herts.




...t really operaies!

This Airfix CO/HO scale Diesel Crane is a working proportionatelyright;andagreatever-increasing
model in every detail. 79-part kit 3/-. range—there are 13 series now, with over 200
It's typical of the realism you get with Airfix kits. At prices from 2/- to 17/6, Airfix are great
models. They're just like the real thing! More on vaiue too.

than that, though, Airfix give you constant For endless modelling fun—make it Airfix.

scale, so that the models of every series are

CONSTANT SCALE
CONSTRUCTION KITS

JUST LIKE
THE REAL THING!

From model and hobby shops, toy shops, and F. W. Woolwarth.

"STEPHENSON'S "ROCKET"

This magnificent model em-

P
o
bodies virtually all the detail .
e |

£
; and movable features of the ﬂ”“ln;'-l

: actual locomotive built in 1829. \{EL

Designed to fit a Standard Q0 ”" l[,llf‘ AT =¥ >
? and HO track, i1t will excite and " ng, 74 B R \ A
& interest all modellers as well as ,#ﬁ%i:_., .2 i

f’ railway enthusiasts. J,LJF: ' ""‘--..

{46 part kit 1/-

5 S

| Also new—H.M.S. SUFFOLK

% A marvellous 1/600 scale model of one of the most

3 famous British cruisers of World War Il

& .62 128 part kit 4/6
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AVE you some questions you would
like answered about the career you
wish to take up on leaving school? Per-

haps you would like to know how an
International Airport operates? Do the
Navy, Army or Air Force interest you?

This may seem an odd assortment of
questions, but they all lead up to one
thing—The Schoolboys and Girls Exhibi-
tion. Organised by the national newspaper,
the Daily Mail, this annual display is
arranged especially for you. Among the
many teatures are a special careers sec-
tion where you can obtain all details about
many different careers, a working model,
800 feet square, of an International Airport,
plus exhibits by the Royal Air Force,
the Army and the Royal Navy.

Naturally, there are many, many more
interesting exhibits, but it is impossible to
list them all here. Meccano Magazine will,
of course, have a stand at this show, so
make a point ot coming along to see us—

we will be delighted to meet you.

It goes without saying that there will be
something at the exhibition to interest
everybody, so make a note of the following
details in your diary and get your mother
or father to take you along to see this
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wondertul show., The exhibition is being
held at the National Hall, Olympia, from
December 28th to January 9th. Admission
Is 3s. 0d. with no extra charges whatsoever
except for the programme, price 1s. 0d.
The show is open from 9.30 a.m. to 6.30
D.Mm,

Competition and Exhibition

The People's Dispensary for Sick
Animals is an extremely fine organisation
which provides invaluable service to many
ot Britain's pet owners. In order to raise
funds to provide even better service for
animal lovers, the P.D.S.A. is running a

handicraftts and hobbies competition and
exhibition at the Central Hall, West-
minster, London, on Tuesday, January
oth, 1965,

There are many classes to enter in this
competition and they include: Model
Engineering, Toymaking, Sculpture and
Pottery, Poster Design, Painting and
Sketching, Photography, Needlework and
Knitting and Mounted Collections. There
are hundreds of prizes to be won and if
you want further particulars of the compe-
tition and exhibition, write to: The A.S.G.
Handicrafts and Hobbies Compelition and
Exhibition, The People's Dispensary for
Sick Animals, P.D.S.A. House, Clifford
Street, London, W.1.

Finally, before | sign off, | would like
to mention one or two of the new features
starting in this and next month's Meccano
Magazine. Firstly, there is the exciting
new series of complete fiction stories
featuring Martin Tracy, a freelance pilot
and his assistant Digger Ames. 'We fly
anything—anywhere' is their motto and it
certainly leads them into many exciting
adventures.

How many of you are interested in
camping? No doubt quite a few of you
are looking forward to a camping holiday
next year, either with the Boy Scouts or
your parents. Therefore, next month in
M.M. we are starting a brand-new series
of camping articles, giving you all the
interesting facts and details about this
marvellous pastime. Be sure to place a
reqular order for Meccano Magazine. It

s the only practical, hobbies magazine for

boys!
The Editor

meccano magazine

me PRACTICAL BOY'S

Your Own Exhibition

COMPETITION
WINNING PHOTOGRAPHS

[Last month, we gave the names of the
first three places in the three different
categories for our photographic compes
tition held recently 1 Meccano
Magazine. This month we feature the
three photographs which won the
Ist class awards under the following
headings:

People

R. Waterworth
of Coventry
sent 1n this
‘Under Cover’

J. Rushen of Attleborough provided
this wonderful shot of ‘Feeding Time’.

Places

R. Dewdney’s photograph has an air
of calm and is entitled *Fishing Boats’.




‘& TONE the crows, skipper. Some-

body’s shooting at us!

Long, lean and lanky Digger Ames
craned forward 1n the co-pilot’s seat and
pointed at the small hole that had magi-
cally appeared in the port wing of the
battered D.C.3 transport.

‘ knew we should have turned down
this trip’, he said, mournfully. ‘I didn’t
trust that joker back in Sau Paulo.” He
scowled at his friend and business
partner, Martin Tracy. ‘Mark my words
we're heading straight into trouble.’

Martin Tracy peered down at the thick
steaming carpet of Brazilian jungle,
3,000 feet below. ‘A lot of people carry
guns in these parts, Digger’, he said.
‘Like as not 1t was just some hunter
aiming a little wild.’

Digger looked unconvinced. He peered
ahead through the heat-shimmering air.
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escape?

‘Anyway, it’s too late now. There’s Skull
Mountain dead ahead of us.’

They watched the tree-covered moun-
tain rising slowly from the unbroken
green of the jungle. It did look like a
skull, thought Martin. A jagged outcrop
of rock formed the nose, then came two
dark patches, obviously large caves, fol-
lowed by the rounded, treeless top of the

mountain, that looked for all the world
like the bald pate of a human skull. A

sinister looking place.
x  x  *

Martin could just make out the cluster
of tiny buildings perched on the very
top of the mountain, In that village was
the freight that he and Digger had to
pick up and fly back to Sau Paulo. A
tricky flying job, to be sure, but that was
why they were 1n business. For Martin
Tracy and Digger Ames were freelance
charter fliers.

‘We fly any kind of freight, in any
type of aircraft, to anywhere in the
world.” That was their slogan. All they
asked was that the client supplied the
aircraft, the cargo and the place of des-
tination. The pals would do the rest and
never, so far anyway, had they failed to
deliver the goods. It was a job that took

4

Freelance pilot Martin Tracy and his partner, Digger Ames,
are held at gunpoint by a desperate bandit! How can they
Read this complete story to find out . ..

them all over the world, flying all nianner

ol aeroplanes from supersonic fighters and
bombers to lumbering scrapheaps like

the D.C.3 they were flying right now.

Always the jobs were dangerous and
difficult, but that is why people sent for
Martin and Dhigger. There were very
few pilots who could fly with the dash
and precision of Martin Tracy. And no
alrcraft mechanic was more expert at
coaxing more power out of a wheezing
aero engine than Digger Ames. That
was the way the partnership workad.
Martin did the flying and Digger
attended to the mechanical and naviga-
tion side of the business.

That is how they came to be flying
across the steamy Mato Grosso jungle
in an obsolete aircraft, towards a make-
shift airstrip on the top of a mountain.

Martin remembered the man knocking

r._.i
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at their hotel room 1n Sau Paulo the day
before. Small and dark, with a long scar
running down the side of his swarthy
face, he did not look much like a
geologist. But that 1s what he claimed.

‘My colleagues on Skull Mountain
have collected six crates of very impor-
tant rock specimens’, he told them. ‘But
they are far too heavy to be transported
by mule. So we ask vou to land on this
mountain and fly these crates back here
to Sau Paulo.’

“There is a Dakota aircraft waiting for
you’, he continued. ‘It is not exactly the
most modern of aircrafts, it is true, but I
am told 1t 1s quite serviceable.’

‘Can we land on this mountain?’
Martin asked.

The geologist nodded. ‘My colleagues
and the natives of the village have pre-
pared a runway for vou.’

“There’s one other thing’, said Digger.
who had been eyeing the man sus-
piciously. “We like to know something
about the freight we carrv. We'd want to
make sure that there’s only rocks in
those crates. We're very particular about
not breaking any law.’

The client smiled and spread his
hands. “You will be at liberty to examine

the contents of the crates before flying
them back to Sau Paulo’, he replied. ‘I
take 1t then, that you will accept this
10b?’

Even the pessimistic Digger had to
agree that this was reasonable and so,
the following morning, they had climbed
into the Dakota and taken off from a
small private airfield just outside the
city.

Martin’s mind jerked back to the
present, Now, the village on the top of
the mountain could clearly be seen.

“There’'s the runway’, said Digger.
pointing to a long gash cut through the
scrub. Martin cut back the airspeed.
They would have to fly in at their present
height to touch down on the dusty air-
strip. He lowered landing wheels and
flaps and throttled back gently. There
was a bump and then they were rolling
along the ground in a swirling cloud of

dust.
w * L

As the pals climbed from the aircrafi
they were met by three men. One was

short and very fat, with heavy, brutal
features. Behind him, his companions
were of the same stamp as the man who
had contacted them at Sau Paulo. They
were dapper in tight-fitting, dusty but
expensive suits. Each had his right hand
bunched in a jacket pocket. Their dark
eves glittered watchfully from immobile
faces.

Martin’s muscles tensed. Digger was
unfailingly full of foreboding about
every job they took on, but this time
he could well be right. There was
trouble here. You could sense it in the
tense atinosphere.

From the jungle far below rose a
sudden echoing flurry of gunshots and
the fat man smiled at the apprehensive
glances that the two pals exchanged.

‘Where's this freight we've got to fly
out to Sau Paulo?’ demanded Digger.

Still smiling, the fat man lifted a
pudgy finger and the right hands of his
companions moved swiftly from their
coat pockets. Each held a revolver, with
the dark menacing muzzles pointing
unwaveringly at the pals.

‘We are your freight’, the fat man
sneered. ‘But you will not be flying us
to Sau Paulo. No, vou will take us to
a certain border town in Bolivia,” He
nodded a sleek head at the two gunmen.
‘Or else.’

Martin Tracy had been studying the
heavv {eatures of the fat man. Where
had he seen that face before? Then he
remembered. A glaring headline on the
front page of a Sau Paulo newspaper and
beneath 1t a photograph released by the
Brazihian police.

‘Sanchez’, Martin said harshly. ‘The
racketeer. The police have been hunting
you since that big bank hold-up in Rio.’

‘I knew it", Dieger wailed. ‘I knew this
trip spelled trouble.’

“You will indeed be in big trouble if
you do not do as 1 say’, hissed the
wanted gangleader. His cold, snake eyes




turned back to Martin. ‘And you are
quite right, amigo. I am Sanchez and
for many weeks I have made use of this
village as a hideout. But somehow the
police tracked me here and have sur-
rounded the mountain below us. So, it
1S time for me and my men to move on
and we will take with us what you

27 B

English call “our plunder”.

‘1'll bet 1t was the police that shot at
us’, said Digger, wildly. ‘They must have
figured that our crate was going to be
used to fly this rat out of their trap.
Darn 1t, skipper, what a couple of fools
we've been.’

Martin nodded, ruefully. ‘But there’s
nothing we can do about it now, Digger.
We have to do just as he says.’

Digger’'s face was a picture of bony
outrage and astonishment as his friend
turned dejectedly towards the aircraft.
‘For Pete’s sake, you're not going to do
it, are you?’ he yelled. “This Sanchez has
been robbing and Kkilling people for
years. I'm not going to help him escape
so that he can murder more innocent
people.’

Sanchez’s close-set eyes blazed with

revolver in the hand of the second
gangster flamed, its bullet ruffling the
hair of the lunging pilot. Then Martin’s
hist crunched 1n a knockout uppercult,
hurtling the crook to the dust.

‘Grab Sanchez, Digger’, Martin velled
and, even as he spoke, he heard the solid
impact of his pal’s fist against the gang-
leader’s fleshy chin. Sanchez stood, head
drooping, out cold and supported by
Digger's grip on his shirt front. ‘Load
him 1n the kite and let’s get out of here’,
Martin said, breathlessly.

But as Digger shouldered the heavy,
unconscious body of the gangleader they

heard distant shouts, A lorry swerved
out from the houses of the village and

began to race rapidly down the runway
towards them. A tommygun chattered
in the hands of a man standing in the
open back of the lorry and a speeding
line of bullets fountained across the
eround and hammered up the fuselage

of the D.C.3, missing Digger by inches.
‘It's the rest of the gang with their
truckload of loot!” Martin gasped.

Swifitly, the charter pilot stooped and
grabbed at the revolver lying by the limp

l'he lorry skidded violently, swayed and overturned. In a second
it was a roaring mass of flames/

fury. ‘Show him that nobody disobeys
my commands’, he shrieked to his hench-
men. ‘Show the fool that we have ways
of making even the most stubborn of
men change his mind.’

For a moment all attention was on
the tall Aussie mechanic who faced the
crooks with his fists bunched. And 1n
that moment Martin Tracy hurtled into
action.

A right hook rasped against the
stubbled jaw of the nearest gunman. As

he went down, Martin whirled and
ducked, his left already swinging. The

hand of one of Sanchez's henchmen.
Steeling himself to i1gnore the hail of
machine-gun lead lashing the air about
him, Martin took slow, careful aim at
the oncoming lorry and squeezed the
trigger.

A front tyre exploded, ripped by the
bullet from Martin’s gun, and the driver
lost control. The lorry skidded violently,
swayed and overturned. Petrol leaking

from a broken fuelpipe must have
splashed on to the hot engine, for in

a second the wrecked lorry was a roaring
mass of flame. But from the direction

e

of the village, more shots sounded and
again the air was filled with the crack

of passing bullets.

“The runway’s blocked, skipper’,
Digger cried, pointing to the blazing
wreckage of the lorry. ‘We can’t take
off now.’

‘Then we’ll leave by the back door’,
Martin jerked.
Bullets starred the windows of the

cockpit as the Dakota’s engines churned
over with maddening slowness. Then,

suddenly, they caught and, with props
whirling, the transport began to trundle
in a hall circle.

Digger Ames finished tying the hands
of the wunconscious gangleader. He
eglanced through the cockpit window and
nhis face paled beneath 1ts suntan. The
dusty white ribbon of the airstrip was
rushing towards them, its surface scarred
by the wheel tracks made by their land-

ing. But there was less than 200 feet
of runway left. Beyond that was only

mountain air, with a 3,000 feet drop to
the jungle below.

Digger clasped a bony hand to his
eyes. ‘I can’t look’, he groaned. ‘The
engine will stall or the wings will peel
off. We’'ll nosedive straight down. We’'ll
never make it. Never!’

Grimly, Martin Tracy piled on the
power until the twin engines screamed
in protest and the whole aircraft was
shuddering from nose to tail. The
rumbling of the thick rubber tyres on
the uneven ground grew faster and
faster. . . .

Then they were over the edge, with
Martin pulling with all his strength,
figchting to kKeep up the Dakota's nose.
He could almost hear the old aircraft
groaning in agony as they dropped with
frightening speed. Two thousand feet . . .
one thousand five hundred . . . one
thousand.

x * L

Suddenly, the treetops of the jungle
below began to fall away, rapidly
becoming a green blur as the Dakota
gained height. Digger released pent-up
breath in a long relieved sigh, then shook
his head gloomily as he planted his long
length 1n the co-pilot’s seat next to
Martin. ‘Don't be surprised 1f the
engines quit any minute after all that
over-revving’, he grumbled. ‘And I'll bet
my eye-teeth every rivet head of this
whole Kkite has been shaken off. Mark
my words, we're not out of trouble yet.’

Martin settled back comfortably and
smiled. Digger was his old self again,
happily meditating upon a future dark
with strife and dangerous uncertainties.
Everything was back to normal.

‘Digger, get on the radio to the air-

field’, he said cheerfully. ‘Have them tell
the police to be standing by for an

important delivery.” He grinned back at
Sanchez, securely bound and still uncon-
scious on the flight deck. ‘“We said we
would deliver the freight from Skull
Mountain to Sau Paulo. And that’s just
what we're going to do.’




... if you tell Dad that top ot

your list for Christmas Is a
B.S.A. Air Rifle. For instance—
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B.S.A. METEOR AIR RIFLE

177 or .22 made from top-quality, lustre-
finish steel, with Scandinavian hard-
wood stock and a Mark |, three-power

telescope.

e

B.S.A. AIRSPORTER AIR
RIFLE

177 or .22, Powerful performance tor
sport or competition. Complete with
feather-weight telescope and special
cocking lever for loading.

WITH A B.S.A. ' METEOR' or a B.S.A.

'AIRSPORTER' YOU'LL BE A BIG
SHOT IN YOUR NEIGHBOURHOOQD/!
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OF ENGLAND

B.S.A. GUNS LTD - STUDLEY ROAD

place your order with dad — RIGHT NOW! REDDITCH - WORCESTERSHIRE

CLAPHAM HIGH STREET - LONDON

Museum of British Transport

See ine fastest steam locomotive ever built,
beautifully restored. A must for every schoolboy

- and take Dad along, too. He may remember the day
the record (126 mph) was made — grd July 1938.

Mallard is now on permanent exhibition with
other historic locomotives, Rovyal coaches,

buses and vintage vehicles in the world’s largest
collection of transport treasures.

Open 10.0 to 5.30 Mondays to Saturdays
closed Christmas Day and Boxing Day

Admission Adults, 25 6d; boys — and girls — under
15 years, 1s bd. Reductions for school parties.

How to get there

uNDERGROUND: Northern line to Clapham Common.
BUSES: 35, 37, 45, 88, 118, 137, 155, 181, 189, and
GREEN LINE: 711, 712, 71 3 to Clapham Common station.
BRITISH RAILWAYS: Clapham (South London Line),
Clapham Junction, or Balham, then by bus.

Visit also 7he Railway Museum, York.
T he Great Western Ratlway Museum, Swindon.

- SW4




. ROBOT LIGHTHOUSE—Many
readers of the M.M. who have

visited the South Stack lighthouse, in the
northern part of Anglesey, will be interested
to know that it is to become operated by
remote control from Holyhead, which is
four miles away. But before the changeover

canrtake place many important tests will
have to be made.

One of the most important pieces of
equipment which is to be fitted is a system
of electrical central heating, which is
designed to protect the delicate remote
control 1nstruments from the extremes of
weather. To this end, ten extremely heavy

off-peak electrical storage heaters of the
domestic pattern had to be taken to the
lighthouse. To reach South Stack, as many
readers know, means going down 381 steps!
Thus the problem arose as to how these

ten heavy heaters could be taken to the
lighthouse.

Fortunately, Trinity House lighthouse
tender °‘Argus’ came to the rescue by
landing the heaters on the tiny islet. This
means that by the end of the year, all
instruments and heaters will be in position,
everything will be tested and the lighthouse
will become fully automatic. E. Emrys
Jones, Old Colwyn, N. Wales.

. SANCITUARY FOR KOALAS—

At Lone Pine, a Brisbane suburb,
there is a sanctuary for Koalas, where they
may live in peace and free from the fear of
hunters. These lovely creatures almost
became extinct some years ago and this
sanctuary was set up for them to breed in
salety and provide a place where the public
can see them®in their natural surroundings.
The sanctuary is set near a bend in the

Brisbane River where there are acres of
{rees.

mallbag

Originally, there were only a few bears
but the numbers have grown rapidly and
many have now been released to an
enclosed paddock to roam in a semi-wild
state. Koalas only eat a certain kind of
gum tree leaf and for a while it was quite
a problem to get enough food for them.

An interesting feature is that their name
‘Koala’ is Aboriginal and means ‘no drink’,
They do not drink water but get sufficient
moisture from the leaves they chew. The
sanctuary also houses many other animals
and different varieties of birds. Lyn Smith,
Brisbane.

. STEAM ENGINE MEMORIAL—

In Dartmouth, South Devon, there
1S a plaque erected to the memory of
Thomas Newcomen, the famous engineer
who 1nvented and pioneered the atmos-
pheric steam engine. Newcomen was, of
course, born in Dartmouth and one of his

beam engines is soon to be erected in
Dartmouth, having been brought from

Coventry where, until quite recently, it was
still operating. The plague shown here,
which 1llustrates the Newcomen engine, is
to be found in the Royal Victoria Gardens,
Dartmouth. R. W. Tandy, Upton, Torquay,
Devon.
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MATCHBOX COLLECTING AN Y-

BOD Y?7—I1 have recently taken up
collecting matchbox labels and have a
considerable number covering many parts
of Europe and 1t occurs to me that some of
Meccano Magazine's readers might have
a similar interest. Therefore, if some of

‘them would like to communicate with me

to exchange views on this hobby and
possibly exchange matchbox labels, I shall
be pleased to hear from them. Anthony L.
Caplin, Erlesdene, 9, Cambridge Road,
Southport, Lancs.

Anything interesting . .. write about it to the editor

- ART IN VENTILATION—When 1
was in Austria last year, I was very
impressed by the beautiful picture decora-
tion of the buildings. Also, I noticed the
novel way in which some of the barns and
other farm buildings were ventilated. The
ventilation holes were cut in simple shapes
depicting various figures of men and

animals. The enclosed photograph illus-
trates this unusual idea.

Another feature of these wooden build-
ings 1s the use of massive dovetail joints at
the corners. These are often as large as
six inches across the pins. In the older
buildings these joints appear to have been
assembled dry. M. V. Hammersley,
Sherwood, Nottingham.

. MELBOURNE CRUCK-HOUSE—
One of the oldest type of dwellings
still surviving mm England is the cruck-
house. The basic principle of cruck-house
building was the method of supporting the
roof ridge pole between two or more
slanting pairs of posts or ‘crucks’ where
they joined one another at the apex. These
cruck-houses are now quite rare, although
there are a few surviving specimens to be
found in out-of-the-way villages in central
and southern England. A. B. Longbottom.
Ashton-on-Trent, Derbyshire.
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Be your own Radio Operator. .. imagine yourself involved
in breathless adventures ... enjoy hours of really lite-like

thrills—on your own Morse Code set, built easily and quickly
with Philips EE8 Electronic Engineer Kit. And that's only
one of 8 fabulous working circuits to be made with this
wonderful kit. So simple to assemble and dismantle with

just a screwdriver and a pen-knife . . . no soldering or
connection to mains ... no previous electrical knowledge

necessary. It's NEW! It's TERRIFIC! AND with each kit

you get a bumper 100 page instruction manual giving full
construction details plus a 50 page course in elementary
electronics. SEE THE KIT FOR YOURSELF RIGHT

AWAY—in model, toy, hobby and electrical shops.

- . '{.; {:“
working, electronl

KIT EE2 ©A.19.11 (alsc available, Add-On Kit A20 £3.9.6 makes 13 more circuits).

U pH I LI Ps Flectronic

—the friend of the family EﬂQiﬂEEI’

Write for further detajls to: INSTRUCTIONAL KITS, DEPT. M.M.
PHILIPS ELECTRICAL LTD +» CENTURY HOUSE + SHAFTESBURY AVENUE « LONDON - W.C.2




by Jerry Ames

PRESENT AND FUTURE

THE,RE”S no doubt that engines of the future will be

rotaries! This, of course, doesn’t mean a sudden end
to the piston engine, for the change is likely to be gradual
and spread over many years. However, the first car with
a practical rotary piston engine—the Wankel-powered
N.S.U. Spider sports two-seater, 1s just going into produc-
tion and an opportunity to drive this milestone 1n motoring
history was too important to miss.

Wisely., N.S.U. decided to introduce the new type engine
to a car of known and proved ability, the Sports Spider.
[ts Wankel engine, fitted behind the rear axle, 1s about one
quarter of the size of a similar conventional piston unit and
weighs a good deal less. It is linked to a normal N.S.U.
four-speed gearbox. The engine has only one sparking
plug, starts easily in the normal manner by an extra turn
of the ignition key and it will idle around 750 r.p.m. but
develops no real power below 3,000 r.p.m. It is desirable
to take off at these revs, which i1s perfectly easy with the
smooth clutch. The main problem is to avoid over-revving
the engine which soars readily to 7,000 r.p.m. Persistent
over-revving won't break anything, but can upset the com-
bustion chamber sealing.

Beyond 4,000 r.p.m. power builds up rapidly and
acceleration is deceptively quick. It will, for example, go
from standstill to 50 m.p.h. in 104 seconds and to 70 m.p.h.
in 214 seconds—times which are comparable with the latest

Austin Healey Sprite. On a long enough straight, the
Wankel Spider winds up to 95 m.p.h., but as top gear 1is

virtually an overdrive, the last few m.p.h. build up more
slowly. In the lower gears, one can see speeds of 45 m.p.h.,
66 m.p.h. and 84 m.p.h. on the speedometer.

The engine should be kept between 3,500 and
6,000 r.p.m., which means making good use of the four-

speed, all-synchromesh gearbox. The engine is delight-
fully smooth, rather reminiscent of an Auto-Union three-
cylinder two-stroke.

How does the Wankel compare with a gas turbine? The
water-cooled, rotary piston unit is nothing like so smooth

as a turbine, which dispenses with water-cooling. Both
engines start easily from cold and use only one sparking
plug. However, in a turbine, the plug i1s only used for
starting, while a gearbox is not so essential in a turbo-car

for maintaining power.

I would say the Wankel rotary piston unit is first-rate
for small sports cars or family saloons up to the equivalent
of 2 litres, but for luxury sporting vehicles and the very

best saloons, the gas turbine should prove unsurpassable.
Both the engines would need far less maintenance than the

conventional piston engines.

After driving the Wankel Spider, I stepped straight into
a beautifully-preserved, 1914 N.S.U., with 2} litre, four-
cylinder engine. Its massive, right-hand gear lever, outside

Top: The N.S.U. Wankel-powered Spider sports car. Above:
The revolutionary rotary piston Wankel motor which is about

one quarter the size of a piston engine of similar power.

the body, controlled a large four-speed ‘crash’ gearbox.
Surprisingly, changing gear was easy and precise, because
the whole thing was properly engineered. The magnificent,
high seating gives the driver a commanding view, pro-
viding relaxed, 30 m.p.h. motoring. Top speed was around

35 m.p.h., while the steering was heavy and the brakes very
feeble. Thus have we progressed during the last 50 years.
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SIXTEEN years ago, Dr. Francis Rogallo of the U.S. National

and Space Administration’s Langley Research Center,
invented a new kind of wing. Like most worthwhile i1deas, it
was simple, consisting of a triangle of fabric supported by a
keel and two leading-edge members which formed a ngd
arrow-head shape.

As well as being cheap to build, this kite-like wing had other
advantages. It could be rolled up when not in use; and there
was no reason why the keel and leading-edges should not be
inflatable tubes ol rubberised fabric, so that the whole wing
could be folded into a small package, like a Li-Lo mattress.

For a time, nobody seemed able to think of a use for the
Rogallo wing. One suggestion was that it might be carried by
helicopters as a safety device, to be deployed if the rotor
stopped turning or broke in flight. Another 1dea was to use
the wing as a glider to carry heavy cargoes. Models were made
and tested in wind-tunnels. They showed that a medium-size
helicopter could tow a nine-ton load supported by this type of
glider without any reduction in its normal cruising speed.

At this stage, the U.S. Army and Marine Corps began to show
more interest and the Ryan Aeronautical Company was awarded
a series of contracts to build Rogallo-type wings for various
military duties.

Ryan’s version of the wing, which they call the Flex-Wing,
has aluminium alloy keel and leading-edge members and a web
of Dacron fabric of the kind used to cover the airframes of light
aircraft. They fitted 1t first to-a simple aeroplane fuselage,
which had an open cockpit for the pilot at the front, a flat
platform for freight or passengers in the middle and a 180 h.p.
Lycoming piston-engine, driving a pusher propeller at the rear.
The pilot had ordinary stick-and-rudder-pedal controls, but they
caused the aircraft to climb, dive or change direction by tilting
the whole Flex-Wing instead of by moving the usual ailerons
and elevators.

This first prototype proved so successful that the U.S. Army
ordered two improved Flex-Wing aeroplanes to study their
usefulness as flying Jeeps. This caused them to be known
usually as “Fleeps”, although their correct Army designation is
XV-8A. Their basic design is very like that of the original
Flex-Wing, but they have a 210 h.p. Continental 10-360A engine
and slightly different controls. Their wing spans 33 ft. 5ins.
and is 26 ft. long, giving sufficient lift to carry six passengers
in addition to the pilot at a cruising speed of 57 m.p.h.

High speed is of little importance for this kind of vehicle.
What really counts is the ability to take off and land in small
spaces. With a full load the Fleep can be off the ground in
80 yards and it will land in 50 yards. What is more, it is so
easy to fly that Ryan believe that army personnel accustomed to
operating only ground vehicles could learn quickly to fly and
maintain it.

This is only a start, because Ryan are investigating the use

Paragliders may be used for space-craft re-entry into
the earth's atmosphere. This drawing shows the method

FLER-WINGS w

of Flex-Wings instead of parachutes for all kinds of jobs. Para-
troops using Flex-Wings could guide themselves much more
accurately to their landing site; and flight tests have already -
proved the practicability of dropping supplies by Flex-Wing |
glider {rom large transport aircraflt. Almost perfect accuracy
can be achieved by fitting the gliders with simple radio control.
so that troops on the ground can guide the airborne supplies
down to their positions.

An even more interesting application of the Flex-Wing is
being tested by the U.S. Marines. When these tough combat
troops go into action they must know exactly where the enemy
1s waiting. It is not always possible to call in camera-carrying
jet-fighters to photograph the areas being attacked and the
Marines have been trying out all kinds of easily-transportable
radio-controlled robot-planes for short-range battlefield recon-
naissance.

One of the most promising is Ryan’s little Flex-Bee. This

Paraglider for space research The flex-wing 'Fleep’ in flight Helicopters towing a flex-wing glider and load
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Are parachutes obsolete? This flex-wing unit is fully
controllable enabling far more accurate landings of troops

77 77 747 7 T4
1114
O 7 7 Y%

consists of a small Flex-Wing, carrying a box-like fuselage con-
taining still or TV cameras and powered by a 9% h.p.
McCullough two-stroke engine. It cruises at 65 m.p.h. at
heights up to 5,000 ft. and is controllable over a range of several
miles. What is more, the Flex-Bee, its launching system and
other ground equipment, can all be packed into a box small
enough to be carried by a two-man operating crew.

It might be argued that a 65 m.p.h. aircraft would offer a
sitting target for enemy troops. However, its job is to try and
discover the whereabouts of the enemy and they would be
unwise to give away their positions by shooting at it.

Another company engaged on Rogallo wing research is North
American Aviation, whose designers are concentrating on the
folding type with inflatable leading-edges and keel. They call
their wing the Paraglider and have already used it to air-drop
supplies under radio control, for the U.S. Army. But not all the
planned uses of the Paraglider are for war and a particularly
interesting series of tests began this Summer for the National

Aeronautics and Space Administration’s Manned Spacecraft Center.

When America’s Mercury astronauts re-entered the atmos-
phere after orbiting the Earth, they made the last part of their
descent into the sea inside their spacecraft on the end of a
parachute. If North American’s experiments are successful, the

astronauts in two-man Gemini spacecraft may be able to guide
themselves down to a smooth landing by using a Paraglider.

In the first test, on July 29, test pilot E. P. Hetzel sat in a
dummy Gemini spacecraft suspended from a Paraglider wing
and was towed to a height of 2,600 ft. by a helicopter. In
another test, the spacecraft, without anybody on board, was
dropped from a Hercules transport aircraft flying at 33,000 ft.
After 1t had fallen for 30 seconds the canister housing the

Paraglider was released. Nitrogen gas from cylinders inside the
spacecraft inflated the wing, which was used to lower the craft

to 21,000 ft. where a parachute was opened for the last stage of
the descent.

[t looks, therefore, as if we shall be seeing a great deal of
Dr. Rogallo’s wing in the years ahead. In fact, it might well
bring us a step nearer the day when flying an aeroplane will be
cheap enough and easy enough for almost everyone to enjoy.

John W. R. Taylor

Built to be shot at

The little aircraft shown here is something quite new—a
small pilotless autogyro designed to spend its life being shot
at by anti-aircraft gunners. Known as the NV-101, it was
built by Northrop’s Ventura Division, which has supplied
more than 65,000 remotely-controlled unmanned aircraft to

the U.S. and foreign services, including our own Royal Navy
and Royal Artillery.

Ihe NV-101 is powered by a 72 h.p. McCulloch engine
and has an auto-rotating three-blade rotor of 24 ft. diameter
instead of the fixed wings normally fitted to this class of
aircralt. In addition to playing the part of a helicopter or
low-flying aircraft for gunnery or rock target practice, it can
carry out battlefield reconnaissance missions at speeds of
up to 140 m.p.h. for more than an hour at a time or deliver

300 Ibs. of supplies to troops in jungle or rough mountain
country.

Longer legs for the Lightning

I'he version of the Lightning F. Mk. 3 fighter now coming
off the British Aircraft Corporation’s assembly line for
R.AF. Fighter Command has several important improve-
ments, two of which are shown in the illustration above.
The outer portion of the leading-edge of each wing is now
extended and cambered down to reduce drag during cruising
flight at subsonic speeds. This increases the aircraft’s range,
whnich receives a further boost from a new under-fuselage

i'ua:c tank with more than double the capacity of the former
tank.

Two large fins on the tank help to keep the fighter stable
at supersonic speeds and there is little doubt that the
Lightning F. Mk. 3 in its present form, armed with two of
Hawker Siddeley’s new Red Top homing missiles, is the

finest interceptor in the world. Tt is already in service with
No. 74 Squadron.
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CHAMPIONS CHOICE

G.B. COUREUR ‘66’

confirmed by results
as the top cycle brake

of 1964—works tested
race proved!

The fabulous G.B. Coureur
‘66" centre pull brake, with the
now famous unique features
of totally enclosed nylon bear-
ings and specially strengthened

section backplate, allows for
fitting of revolutionary brake
springs operating the stirrups
remotely through their pivots.
This light alloy brake is avail-
able from your local cycle

shop with a choice of G.B.

levers at the f[ollowing prices.
G.B. Coureur '66" with Super-
hood Rapide Q./R lever - 60/-
pair: with Continental Q./R
lever - 60/- pair; with NEW
Superhood Lever - 55/6 pair.

77777777/

Come and see the Courecur ‘66
together with other outstanding
components from the famous
G.B. range on the G.B. Stand,
No. 118, at the Cycle Show,
Earls Court, until 21 November.
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[ he finest name In

CYCLE COMPONENTS

G.B. CYCLE COMPONENTS LTD. FELTHAM. MIDDX

OPTT

Over 20,000
registered users
vote Optikit
THE BEST KIT
IN THE WORLD

Each kit contains precision made steel components
and high quality optically worked glass lenses—
built to last a lifetime, to give endless hours of

pleasure. With these wonderful kits vyou can
make over and over again REAL OPTICAL

INSTRUMENTS, telescopes, microscopes, colour
slide projector, periscopes, projection microscopes,
etc.

All kits are approved by the Design Centre and
carry our full guarantee.

OPTIKIT No. 00 37/6, No. 0 79/-, No. 1 150/-
Conversion kits No. 00A 55/- and No. 0A 84/-

Obtainable from leading Departmental Stores and
Toy Shops, Opticians and Photographic Dealers
or Post Free direct from the makers in case of

difficulty.

Write for details to the manufacturers:

HELIO MIRROR GOMPANY

Crabtree Manorway, Belvedere, Kent

for Christmas

Be "‘one up’’ on your friends this

Christmas with an INTREPID Fishing
Reel.

Just like the expert you
will make longer and
smoother casts without
tangles—then you start

to catch more and

bigger fish.
REGENT

With two non-foul

spools and special
ROLLER bale arm 49/7

9 MODELS FROM  19/9 - 109/3

If you are not quite sure about the technique of using
your new reel, send for our FREE, fully illustrated
booklet, “INTREPID GUIDE TO THE FIXED SPOOL

REEL," giving the number on the GUARANTEE Card,
which is enclosed with your INTREPID Reel, to:

K. P. MORRITT LTD.

20 OLDFIELDS TRADING ESTATE,
OLDFIELDS ROAD, SUTTON, SURREY.

GAMAGES

SENSATIONAL WORKING MODEL
of the CHANNEL TUNNEL

It must be seen to be believed
Trains actually running
beneath the water!

THE LARGEST WORKING )
MODEL LAYOUT OF ITS ‘-
KIND IN THE WORLD !

AOADS ond RACEWAYS .

i
Yes, you actually see the busy railway traffic through the transparent
twin tunnel, as well as a Channel Bridge! Just imagine it—the whole
working layout covers an area 85 ft. long x 10 ft. wide.
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Roads and Raceways are a big feature of the area
near the Channel Tunnel. Two large, working
layouts of Airfix and Scalextric double track provide

a realistic background to a variety of racing cars.

R o AN EARLY VISIT IS ADVISED!

Running right through the Christmas period and into January for
the School Holidays.

Daily 9 a.m. to 5 p.m. (until 6 p.m. Dec.).
7 p.m. Saturdays 1 p.m.

GAMAGES 1964/65 MODEL &
TRAIN BOOK

Many items from the layout are made from
Plastic Kits displayed in this book

1/-

—

Open Thursdays until

STILL ONLY Post 6d.

GAMAGES, HOLBORN, LONDON, E.C.1.

HOLborn 8484




Magic twig

Q. [Is there any scientific principle behind
the divining rod?—P. A. Oliver, Grimsby.

A. The divining rod was brought to
England, four centuries ago, by German
miners who used it for metal prospecting.
The most favoured wood was hazel, from
which ‘magic’ wands had been made: and
this 1s still commonly used by modern
dowsers. Soon, forked twigs became
widely employed in locating underground
water and during the 1690s, were even used
in  France for seeking out criminals.
Though animal and terrestrial magnetism
were once held to be the principles involved,
the 17th century genius Athanasius Kircher
actually anticipated the explanation of later
investigators that the rod’s twitching
movement 1S caused by unconscious
muscular action. But diviners may still be
guided by observation of soil, vegetation
and other surface indications: African

dowsers, who use no rods. have found
water just the same.

Car prices

Q. Is there a book that gives the prices of
all the world’s cars?—B. J. Fowler, Harro-
eate.

A. Yes—Motor Specifications and Prices
gives information on motor cars and cycles,
scooters, mopeds, power units, and com-
mercial and farm vehicles. It is obtainable,
price 31s. 4d., from Stone and Cox Ltd.,
44 Fleet Street, London, E.C.4.

Fhonograph days

Q. Can you furnish any details concerning
Sterling Records, manufactured in London
round about 19007—D. S. Welsh, London,
5. 1.

A. 'The Stering Record Co. was estab-
lished early min 1905 and manufactured
‘gold-moulded® phonograph cylinders at
Cambndge Heath, East London. The two
men behind the venture came from America,
where they were well-known as pioneers of
the new industry—Louis (later Sir Louis)
Sterling and Russell Hunting, a recording
engineer who, under the name of Michael
Casey, was also a popular entertainer.
The firm soon changed its name to the
Russell Hunting Co. Ltd., and in 1906-7
sold three million shilling records before
both the principals joined other companies
which favoured discs rather than cylinders.
It continued under the control of Edison-
Bell untl 1912, when it was liquidated

Bill of fare

Q. How much food does the average man
eat in a lifetime ?—"Tom Tucker’, Avlesbury.
A. The food consumed by a human being
in 70 years has been estimated at a total of
265 cwt. of bread, 800 1b. of meat, 50 cwt.
ol vegetables, 12,000 eggs, and 44.000 pints
of liguds.

Brake tender

Q. IIn the London Midland Region of
British Railways I have seen diesel engines
pushing a truck in front of them while
pulling a rrain behind. What are these trucks?
N.H.P., Grantham, Lincs.

A. They are diesel brake tenders, which
provide extra brake power when a diesel

Have you a problem—in science, history, literature or any other subject—to which you cannot find

the answer?

Ask Tom Sheridan and he will do his best to answer it. If he cannot, and he thinks one of our readers

might be able to help, he will print your query in this feature. Questions should be sent on postcards
bearing your full name and address (but these will not be published if you put them in brackets and just

add your initials or a pen name). Address them to Tom Sheridan, Meccano Magazine, Thomas Skinner
and Co. (Publishers) Ltd., St Alphage House, Fore Street, London, E.C.2.

You may submit as many questions as you like. We will deal with as many as possible each Issue.

locomotive is hauling a coal train consisting
of wagons not fitted with automatic brakes.
They run on two four-wheel bogies, are
31 ft. 9 in. long, and weigh 354 tons.

Mounting ‘mints’

Q. Does it devalue mint stamps to use
hinges to mount them in an album?—K.R.,
Barrow-in-Furness.

A. Some collectors use transparent en-
velopes and other special devices to avoid
sticking hinges to the backs of mint stamps.
Others hinge them to a small piece of paper
or ‘'mat’ which 1s then hinged to the page,
so that thus takes the wear and tear if the
stamp bhas to be moved. But if you use
good quality hinges and mount them
properly, the backs of your stamps should
suffer very little damage: and the value is
not appreciably affected by using a hinge.
unless it 1S a very rare specimen. The
condition of the stamp itself is much more
important.

Scientist scrawlers

Q. Is it true that doctors’ handwriting is
less readable than other people’s?—
“lTeacher's Pest,” Windsor.

A. A national survey made in 1953, in
which 25,000 samples of handwriting were
classified and examined, showed that among
doctors, nurses, dentists and chiropodists,

less than four per-.cent wrote almost
1llegibly. The highest proportion of bad
writers—over 23 per cent—was found
among scientists and research workers.
The best writing was done by shorthand

typists and secretaries, of whom less than
24 per cent had an illegible scrawl.

Ladies only

Q. Why are hurricanes known by girls’
names ?—G.1.S5., Pontefract, Yorks.

A. Purely as a means of identification.
Every year the first hurricane in the
western hemisphere is given a name
beginning with the letter A, the second a
name starting with B, and so on. Hence,

‘Dora” was the fourth hurricane of the
vear.

Brando in uniform

Q. What can yvou tell me about a film in
which Marlon Brando appeared as a German

officer>—'Brando Fan,” Ealing, Middlesex.
A. The film was The Young Lions, shown
here in 1958. Brando played a German

lieutenant (see picture) tormented with
doubts about the Nazi creed and finally,

he was shot by two GIls—Montgomery
Clift and Dean Martin. Based on Irwin

Shaw’s novel, the film was directed by
Edward Dmytryk for 20th Century-Fox,

was I CimemaScope, and ran for 167
minutes.
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F all the descriptive titles applied to items of everyday

significance in modern life, the name ‘permanent way’, for

the railway tracks which wind their way across our countryside,

i1s one of the most colourful and certainly one ol the most apt.

It conjures up a vivid impression of the indestructibility of

the railway tracks which have borne their share of Britain’s
industrial burden for very many years.

Of course, there have been permanent ways of one Kind or
another throughout the centuries and certainly, if one 1ncludes
roadways, there are instances ol ancient permanent ways in the
Watling Street of the Romans and the stone roadways which
the Greeks and other cultured peoples established centuries
ago at the height of their civilisation.

But so far as this article is concerned, ‘permanent ways’ mean
railways and the first reliable form of their development came
in the fifteenth century in Germany, where mining was then

being developed. Iron, lead and zinc ores were loaded into
crude wagons, to be hauled along stone or wooden ways to be

smelted. Many of these ways were formed from rounded
wooden bars supported by cross pieces of wood that were the
modern equivalents of sleepers.

Further progress

It was not until the reign of Queen Elizabeth the First, how-
ever, that any further progress was made 1n the construction
of a reliable permanent way and, once again, it was the
development of an industry that led to the superior forms of
permanent way, so that products could be transported more
cheaply. The industry concerned was coal, which at that time
was beginning to be mined on an extensive scale in Great
Britain, notably in the Midlands near leicester and also on
Tyneside.

The mine owners of the period took the coal to places where
it could by transported by water, although 1n later years, the
railways usurped the canals’ prerogative ol coal transportation.
This early development in building wooden ways to the rivers
and canals led to them being called ‘waggon ways’, or
occasionally, ‘tram ways’. The designs were rather crude and
consisted simply of wooden beams set the appropriate distance
apart from the wheels of the wagons, which were kept on the

beams by means of flanges on their inner sides.

Change to metal

During the seventeenth and eighteenth centuries, these
‘waggon ways’ were developed in many parts of Britain, for
the demand for coal increased tremendously with the coming

of the Industrial Revolution. During the first vears of the
nineteenth century, progress was made with the use ol metal

for the rails, instead of wood. The change from wood to metal
probably began by covering the tops of the wooden ways with
iron, consequently reducing the amount of maintenance and
repair.

One form this new development took was in the forming of

Taking in water at Parkside Station.




‘plate ways’, which were iron ways with turned up flanges
running along the inner sides of the two ways to guide the
wagon wheels. This, however, proved less practical than the
use of rails, which were in those days roughly similar to those
in use at the present time. These early lines, known as ‘edge
rails’, were produced in many forms, one being the fish-bellied
rail, so called because of the convex curve on its underside.

The first true rail, as we know it today, was developed by
John Birkinshaw, The first rails were of cast iron, but later,
malleable or wrought iron was found to be better, although
steel 18 used to produce present-day rail. It became obvious
in the latter part of the eighteenth century and the first few
years of the nineteenth century, that something more powerful

than horses would be required to pull the increasing quantities
of coal and other commodities which the new industrial age
was producing.

Investigations were then made into the practicability of using
steam power. This first became possible when Newcomen
invented his ‘atmospheric’ steam engine, which was used chiefly
for pumping water from mines. In this machine, steam from
a boiler lifted a piston in a cylinder and a jet of water was
then shot into the cylinder below the piston. This condensed
the steam and the piston was then forced down by the pressure

of the atmosphere, The piston was connected to the pumping
rod by means of an overhead beam.

The famous inventor James Watt is supposed to have thought
of his steam engine when watching a kettle boiling on a fire

and holding a spoon against the jet that issued from the spout.
But, in point of fact, Watt was familiar with the Newcomen
atmospheric engine and, while attempting to improve on it, hit
on the idea of using a separate condenser instead of simply
condensing the steam under the piston by means of a jet of water.

Great improvements

This device completely revolutionised the steam engine, and
by the end of the eighteenth century, it was in use for purposes
other than merely pumping water out of mines. Other great
improvements were made by engineers such as Woolf, Horn-
blower and, above all, Richard Trevithick, a Cornish engineer

who first used steam at a high pressure and actually built a
carriage in which the wheels were turned by a steam engine.

Trevithick 1s generally regarded to be the ‘father’ of the
locomotive, although other carriages driven by the steam
engines were built by William Murdoch, an engineer in the
employ of James Watt. Trevithick built several locomotives,

::mr:luding one that_ran in 1808 at an exhibition close to what
1s now Euston Station, LLondon. The locomotive, which hauled

an open carriage and gave rides at a shilling a time, was called
‘Catch-Me-Who-Can’ and ran at a speed of 12 m.p.h. Another

locomotive ran on a colliery railway at Pen-y-darran, in South
Wales.

Stephenson’s triumph
Other inventors were also at work trving to develop

of the winding mechanism of a coal pit, to that of the most
famous railway engineer in the world, was first associated with
colliery lines, but later became the engineer of the pioneer
rallway between Stockton and Darlington. A triumph it must
have been for him to witness, in 1825, the opening of this
remarkable railway. Trains of crude wagons were hauled by

steam locomotives for the first time, making the Stockton and
Darlington the first passenger railway in the world to use steam

haulage.

There had been other passenger railways previously, including
one 1n Surrey and another near Swansea, that later developed
into the well-known Swansea and Mumbles Tramway, but these
rallways used horses and not steam locomotives. Mention
must also be made of a railway that conveyved coal from a
colliery at Middleton to a coal depot in Leeds. This was the
famous Middleton Railway, which began operations as early
as 1812. This was the world's first industrial railway to use steam
haulage and it survived until 1958, when motor lorries came to

be used exclusively to carry the coal that had once been trans-
ported by rail. This fine old railway has since been revived

by the Middleton Railway Preservation Society.

George Stephenson’s greatest success came with the building
and opening of the Liverpool-Manchester Railway approxi-

Ontheright: George
Stephenson, the
famous

engineer.
left: Richard Trevi-
thick, father of the

locomotive. (Crown
Copyright, Science
Museum.)

The 'Lion locomotive at
Dunchurch near Rugby.
This is a recent shot of this
ancient locomotive which
was featured in an ATV

Midlands television show,

L

locomotive
On the

The historic 'Rocket’ loco-
motive which was built by
George and Robert
Stephenson and which be-
came alegend after winning
the Rainhill Trials.

mately 130 years ago. Stephenson surveyed the route for the
line and also built the bridges and hewed out the necessary

cuttings. One of his finest achievements was to throw the line
across a gigantic bog known as Chat Moss. Arguments for
and against the use of locomotives raged within the Liverpool
and Manchester Railway Company, and although the Stockton
and Darlington Railway adequately proved that locomotives
could be used, many people still believed that the steam loco-
motive was not the ideal source of power for railways.

The Rainhill Trials

Stephenson persisted in his belief that the steam locomotive
was the power unit of the future and eventually a locomotive
trial was arranged at Rainhill over part of the Liverpool-
Manchester Railway route. The locomotive that eventually
won the Rainhill Trials was built by George Stephenson and
his son, Robert. ‘Sans Pareil’, built by Timothy Hackworth,

might well have won but for an untimely breakdown. The
locomotive that did win the trials—‘Rocket’—has, of course,

become a legend and there is no need for me to enlarge on its
history.

The result of the Rainhill Trials persuaded the directors of
the Liverpool and Manchester Railway Company to adopt steam
locomotive power for their line, which opened in 1830.

This opened up one of the greatest periods of industrial
enterprise ever known in Britain. As production spread and
railways developed in keeping with the need to transport both
goods and people, permanent ways were improved to accept
constantly-increasing loads and the steam locomotive grew in
size and power. Within 40 years, a great network of railways
had spread to nearly every corner of the British Isles—the

ways and means of driving steam engines on rails. George

forerunner of the present streamlined system which serves
Stephenson, who rose from the humble position of an operator

our island. —=Michael Rickett
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NO SPARKS ALLOWED
otatic electricity is often a cause of wonder or amusement.
You've probably heard it ‘crackle’' when combing your hair, or
seen tiny sparks when pulling oft a nylon garment, But some-
timesitisdangerous. Forexample,inhospitaloperatingtheatres
the sparks could cause anaesthetising equipment to expiode.
S0 surgeons and nurses must wear special Dunlop anti-static

lootwear which allows static charges to escape to earth.

SNAPEFY LANDING
When the Vickers VC.10 touches down at 1174 knots, or 135

m.p.h. each ot its 8 main wheels carries a load ot 10 tons and
the giant airliner can be broughtto a haltin 15 seconds. | hese
tacts show how important the wheels, tyres and brakes are In
operating big modern jets. No wonder most of them, including

the V.C.10, are fitted with Dunlop as original equipment.

!

FOAM 'TUM' FOR FALSTAFF
The actor playing Falstaff at the Roval Shakespeare Theatre

this season is padded out for the part with

Dunlopillo! 5,500

sq. it. of this tfoam product were ordered for the elaborate cos-

tumes in Shakespeare’s ‘history’ plays. Ordi
he most uncomiortable for actors, but Dunlo

nary padding can

nillo is beautifully

lght and cool. So you see, this Dunlop product does more than
make beds, chairs and theatre seating more comfortable.

SYMBOL OF PROGRESS

PiETE=4alir ' vkt

R ' ViRl g




Cycle Care

STEERING
HEAD

OVERHAUL

I yvou find that vour steering judders

when vou apply vour brakes, or that
vour handlebars are stiff to turn, then
vour steering needs immediate attention,
Balance, braking and therefore safety,
all depend on good steering and 1f you
don’t correct steering faults as soon as
they occur, the result could be a nasty
accident !

I[f you think your steering needs over-
hauling, the best plan 1s first to dismantle
the bearings to discover which new parts
are needed. It is also useful to be able
to take the old parts along to the cycle
shop in order to buy exact replacements.
This is particularly important with the
lightweight [rame. There are two sizes
of drive-fit races used, depending on the
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thickness of the head tubing. The
difference between the two 1s only ten
thousandths of an inch but you must
fit the right size.

With the roadster type machine, fitted
with the headclip type of handlebar
clamp, the races merely fit into the
belled ends of the head tube and do not
have to be driven in. But the dis-
mantling and renewal procedure for all
types of steering head follows the same
basic rules.

With a lightweight machine, of the
tvpe shown in the photographs, 1t 1s best
to buy a complete replacement headset
and ball bearings. With the roadster
tvpe 1s it possible to replace odd parts
which are worn.

Why does the head bearing wear out
and need replacement? Usually because
it has been neglected. Lubrication 1s
all-important and if there are no oil or
arease nipples fitted, 1t 1s a good plan
to loosen the top race, lay the machine

down and pour oil direct 1nto the
bearings.
Correct adjustment is also wvital. [

the bearings are too tight, the balls will
be ground down into the races and rapid
[f they are too loose,

wear will result.

the head will judder every time the front
brake 1s applied and the hammering
movement between the balls and the
track will result in serious damage. So,
if you keep the races oiled and properly
adjusted, they will last a long time.

Now, armed with the new parts you
will need, vou can do the job of over-
hauling the steering head quite easily
by following the photographs on this
page.

Remember, never put back damaged
parts—always fit new ones. And damage
in ball races can be minute, but still
serious. When driving on new races,
never hit them dircctly with the hammer.
If you are putting the forks in the vice,
be very careful not to grip them too
hard and always use wood blocks to
protect them. Always use plenty of
orease to hold the balls 1n place, never
try to put in more balls than the race
will hold and always make sure you use
the right size ball bearings.

The final adjustment is also 1mpor-
tani. The handlebars should be com-
nletely free to swing but there should be
no appreciable ‘“‘shake” in the races.
adjusted, lock the top

When
securely.

i

nut

Clean up all the parts
and inspect them for
wear. If the lower races
are worn, they must be
renewed. Use a copper
drift to tap them out.

The use of the rag on the
floor will be apparent at this
stage—all the ball bearings
will fall on to it. Collect
them together and then pull
out the fork.

Spread a piece of rag on the
ground and lay the machine down
with the steering head over the
rag. Use a large, adjustable
spanner to remove locking nut,
spacer and top half of upper race.

All the parts which are in the way
must be taken off. Apart from the
handlebars, the front brake, mud-

guard and front wheel should all
be removed.

To dismantle the steering
head, start by unscrewing the
expander bolt a couple oi
turns and tapping with a
hammer to release expander
cone. Lift out handlebars.

The spacer and locking
nut are replaced next.
To replace the handle-

bars, make sure ex-

The remaining loose half of the top
race is filled with grease and the

ball bearings set in it, using plenty
of grease to hold them firm. This

The same technique is used to seat

the new lower race on the fork
crown. Use either soft copper or
wood drift. Fil the race with

The new races must be pro-
tected from damage when
they are driven into position.
Use a piece of wood between

The easiest way to get the
lower race off the fork
crown is to clamp the forks
gently between pieces of

wood in the vice, upside hammer head and cup. Tap grease and sel the balls round can then be screwed down on to pander bolt and cone
down. Tap the race free gently on all sides of the race before replacing the forks back into the lower ha!f. Work smoothly to are engaged but loose.
' with a hammer and punch. until evenly seated all round. the steering head on the frame. avoid disturbing the balls. Grease before re-fitting.
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ANOTHER

MECCAND

PRODUCT

makee bacie chapee

Yes, it's a real toy factory ... making a variety of blocks, logs:
girders and other shapes that you can build into cabins,
tables, chairs, boats, horses—in fact anything you like! You
get a Fun Factory, 2 Dies with 10 shapes, a Trimmer, a Book
of ldeas and a tub of Play-Doh Modelling Compound.

Play-Doh is soft and easy to use. It smells nice too—and

doesn't mess up clothes or furniture. There's loads of fun
in the Play-Doh Fun Factory.

THE PLAY-DOH

3-TUB PACK
=

L (é*‘. F= |
g AR A GREAT NEW
a;_ Contains 3 tubs of Play-Doh —

MODELLING MATERIAL,

Red, Yellow and Blue—can be

J mixed to make lots of bright
CTORY 14/11a. e/11d.

new colours.
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)

FUN FA

18




by Paul Dong

L i,

IF you have put your camera away for
the winter, bring it out again, at least
to record the Christmas merrymaking.

With high-speed films, such as Ilford
H.P.S. and Kodak Rovyal-X Pan, yvou can
take pictures by ordinary room lighting
without flash or floodlights, even with a
box camera. The average speed ratin
of these films i1s 1250 A.S.A.. but wi
extended development, you can use three
or four times these speeds. But I cannot
emphasise too strongly the fact that you
must use the developers recommended
for these films as others may ruin your
results completely.

These ultra high-speed films are
slightly more grainy than the slower
H.P.3 or Tri-X, but even with forced
development for maximum speed you
can get good 10X 8 prints from 2} inch
square negatives. If you are trying these
films for the first time, follow the makers
instructions and keep naked lights out
of the picture area if possible to avoid
flare. But the candles on the cake can
hi_‘;ﬂk very effective with a halo round
them.

If your camera has a lens of f3.5 or
4.5 you can take pictures using only the
light from a match. It is almost possible
to take the proverbial black cat in the
coal cellar in the dark. To get the best
out of these films it is best to do your
own processing. If you cannot do this
or find a commercial processor who will
carry out your instructions exactly, and
a great many won't, it is best to forget
high-speed films and use flash.

Flash comes in three forms: Powder,
which is seldom used these days and can
be dangerous if not handled with great
care, bulbs and electronic. The elec-
tronic apparatus 18 the more costly (£13
upwards) but 1s the cheaper to run as
yvou can take 10,000 or more pictures
with one tube. My own has been in use
professionally for seven years, the only
replacements needed being batteries.

Flashbulbs, on the other hand, cost
from 8d. to 2s. 6d. each, depending on
size and they can only be used once.
Fortunately, the smaller bulbs are
adequate for most purposes, although if
you take a lot of indoor pictures, they
can soon add up to the cost of electronic
equipment.

Your camera should be synchronised
for flash, which means that it has a small
switch built in to the shutter to fire the

bulb,

Flash Exposure?

What exposure to use? It tells you on
the box the bulbs come in, each different
combination of film and bulb 1s given a
guide number. You merely divide the
distance from flash to subject into this
number and the result is the correct
aperture to use. For example, if the
euide number is 180 and the subject
10 feet from the flash your aperture 1s

f18.
Most cameras are made with two types

of synchronisation and a little switch 1s
provided to select the one you want
either X or M. If your camera has no
switch yvou probably have only one set-
ting, the instruction book will tell you
what 1t 1s.

The M setting i1s for use with flash-
bulbs, whilst the X 1s for electronic.
The difference is that while electronic
flash is virtually instantaneous, the flash-
bulb takes about 1/50th of a second or
less to fire. If you look at the bulb you
will see two small wires coming from the
cap which carry the electricity to a piece
of fine fuse wire which joins them at the
top. The current makes the fuse wire
glow and this sets alight the blobs of
paste at each end of the fuse. This In
turn sets light to the fine magnesium

wire which fills the bulb.

‘The bulb is filled with oxygen, as the
materials inside don’t burn quickly in
air, so be careful not to break the bulb.
A small blue safety spot can be seen on
the little insulator which steadies the
wires inside, or sometimes painted in
the top of the bulb. If this spot turns
red it is a sign that air has got into the
bulb and it should not be used. If by
some miracle it did fire, it would shatter
sending broken glass in all directions.
In order to minimise this danger, the
bulbs are coated with shellac, but be wise

and use a shield over your ﬂashgun, and
never fire it close to anybody’s face.

As you can see, it takes a little time
for the bulb to burn up to full bright-
ness, so the M setting makes electrical
contact before the shutter starts to open
and you catch the peak of the bulb. If
you used electronic on this setting, your
flash would be over before the shutter
1s fully open.

The X setting, therefore, makes con-
tact when the shutter is fully open. With
a bulb, of course, the shutter would be
garﬂally closed before you have a bright

ash.

1/25th 1s the fastest speed that can be
used with bulbs on X setting, but they

can be used up to 1/100th on M. Elec-
tronic can only be used on X.

Cameras with a focal plane shutter
usually need a special type of bulb which
gives a steady flash while the shutter runs

Your subject should be fairly evenly Iit.
Harsh sunlight through a window falling on
the neck and shoulders caused extreme over
exposure in this area. Note the light reflected
by the newspaper on the front of the face.

across the film. These are known as
long peak bulbs,

If your camera is not synchronised,
vou can still take flash pictures, but you
have to use the open flash method. To
do this you must place the camera on a
solid support, such as tripod or table.
You then open the shutter, fire the bulb,
and close the shutter again. Obviously
your subject must keep reasonably still,
and the room not too brightly lit other-
wise there will be a lot of spare light to
effect the film before and after the flash.

Directing Flash

Under normal circumstances a lot of
light, whether from the sun or artificial
sources, is reflected from various objects
into areas that are shaded from the main
light source. So we can see detail in the
shadows. When we use flash, however,

Direct flash on
camera causes
shadow on the
background fto
owrEcT the objeclt.

NSNS Flash ‘bounced”
| " off ceiling gives
even all over

* lighting with soft
3 oayecr Shadows.

+
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very little light 1s thrown around in this
way and we get really hard dark shadows
if we are not careful. This can be
avoided by either using additional lamps
to fill in the shadows, using white objects
as reflectors or by bouncing the flash
from the ceiling.

This is done by pointing the flash up
to the ceiling midway between the flash-
cun and the subject so that only even
reflected light is used for the picture. If
you intend doing this you must open
your aperture one stop to allow for the
light lost. If you are in a large hall or
in the open air, you cannot bounce it as
the light would have no strength if it did
come back again. Flash used in the open
should be pointed straight at the subject
and the aperture opened two stops io
allow for the lack of reflected light.

Two ways of achieving this effect ; using two
flash guns. One as the main light above the
camera and the other slightly to one side.
Or by one flash and a piece of white card as

a reflector.




The ‘crack’ Christmas Gift!

WORLD FAMOUS
Webley ‘JAGUAR’ AIR RIFLE

What a wondertul gitt...the finest practice air rifle in WEBLEY ‘JAGUAR'’
the world today and complete shooting kit to go U Semi-Bead Foresight E‘Wf‘mfﬁw justable
T ; = A utif . 'h ar Sight O Lenagth of Stock 1 [0 Length
with it! T he "daguar is a beautitul smooth-action rifle  of Barrel 14”. Machine-cut R “mﬂ 3 Mount-
made by real gun craftsmen ... Webley craftsmen! I{ju for ;‘-’-EIJ‘E'?PTE‘E-E:GDIE Sight O Light
- rigger Pull IStol 1P ied end
And Webley, remember, has been the leading name 0 TGl KL S i0]. r i & SRrden:. T orah

* - T % SHOOTING KIT
In guns since 1790. This is the gun for years ot otovides: Taraet Holder. Taraat Cards. Tin

exciting buliseye pleasure,. of Pellels, Pack of Darts, Webley Qil Bottle
Webley know about guns—ask yvour Dad! Weble & Scott I td
Hlustrated literature of modern air ’
FREE rifles, air pistols and accessories
1S available from: 24 FARK LANE - BlRM|NGH;ﬁN 2

AMBITION AND ADANA

Add to PROFITABLE PLEASURE THik MOBEL SHOP

s up to

. T:;Ar;iw I ﬁuu :Lr: anking_ f'ﬂr a RR w 31 ST. ANHS ROAD, |
“Five-Three" tr:i ﬂmlih;ma:;!g' h:;;i;"rﬁ; HAHROW

ambition to earn EXTRA
CASH then start to get

ahead NOW-—by PRINT-

ING at home with an e T " el YT s o
ADANA! Your customers SCALEXTRIC, AIRFIX, WRENN, MINIC. S R.M.,
are all round you, waiting e e ;
for the type of printing jobs the ADANA V.I.LP., FALLER. M.R.R.C
can produce. The potentialities are - N |
limited only by the scope of your Com PiL‘IE. range of Sets and “nrz;l [CS
ambition. Adana machines are world- '
famous. They are real printing . :
ms:jr:hin:-al using atﬁndard printrii' type Also stockists of
s and turning out nrstclass work ST ~TTTT R 4T O T - T = _ _
EREE A sampie of real printers’ type, as used in LOTTS CHEMISTRY, MECCANO, HORNBY-
ADANA Machines for ail who write for details. DUBLO, TRI-ANG, MAMOD STEAM ENGINES

~ London Branch ADANA (Printing Machines) Ltd.,
8 Gray's Inn Rd.,, W.C.1. (M.M.22) 15/19 Church Street, Twickenham_ Middlesex

THE OHE GOI.OUH HANDY PACK FOR EVERYONE
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THE BOOK OF SEA RESCUE B OBSERVYER’S BOOK OF SHIPS

This colourful handy Laurence Gilding’s short § Frank Dodman has com-
s17ed dek contains a hlq”: Ill]thl‘tI'ItEl“"&'C hl";IE"!I[‘F FlCI'C]"-' revised the book
generous '-.;Llrjrﬂ}r Of Ol the I!fﬂhﬁfl'[ SCIVICC. + " . ,
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