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A big Rolls Royce crunched across the gravel drive.
But what was a large and expensive motor car doing at Crossacres Farm?
Grandpa had never owned a car, not even a small one.

It all started with... ThE Schﬂﬂl Viﬁit

Fiery Fox was simmering quietly at the little station by the river. The sun was shining,
and steam from the chimney was drifting across the water. The children from Peter's school
in Yockletts village were visiting the railway.

The visit had been organised by Peter’'s science teacher, Mr Hunter. Apart from being

fun, it will be educational too. A steam engine is science and physics come to life, with
nearly all the works on the outside so you can see and understand it. You can even see the
coal releasing its energy as hot flames, making steam to move the train.

There were lots of passengers, so Peter and Grandpa had made the train as long as
possible, using all of their wagons and carriages. Peter was on the engine, with Grandpa
riding on the guard’s van at the rear. The headmistress was sitting in the Granny Wagon,
more politely known as Grandma's Special Saloon.

Having checked there was plenty of coal on the fire and water in the boiler, Peter was
ready. “Hold on tight!” he called back to his friends on the train. “"Enjoy the ride,” he added
as he released the brakes and opened the regulator.

Fiery Fox eased slowly forward and ran along the line beside the river. It was guite
flat here and they built up speed rapidly.

The watercolour illustrations are by John Wardle. Page 5
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Peter's Railway Hits the Jackpot

“This is better than being at school!™ the children shouted to each other, the wind
blowing in their hair.

As the line turned away from the river, it started to climb across the field. Peter
opened the regulator to work Fiery Fox harder. More steam rushed from the boiler into the
evlinders, pushing the pistons back and forth, back and forth, turning the wheels and
pulling the train up the steep gradient. Soon they were crossing the drive to the farm and
running round behind Grandpa's house and through the farmvard beyond,

There was much to see. Animals, engine shed, turntable, duck pond and, of course,
the lovely Highland cows in their field. One of the cows was standing on the track, so Peter
gave a long, loud blast on the whistle. Grandpa's animals were guite used to having small
steam trains running through their field, so the cow stepped lazily out of the way as the
engine chuffed past,

A few minutes later, they arrived at the other end of the line, a mile from Yockletts
village. Here was Woodland Cottage, the house where Peter lived, They didn’t stop, but
kept going round the loop and headed all the way back to Grandpa Gerald's house at
Crossacres Farm.

“Did you enjoy the trip?” Peter asked when they had stopped.

“Yes!” evervone shouted at once, then off they went to explore the engine shed, the
workshop and all the other things which make up a railway.
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Peter and Grandpa showed
them everything and tried to
answer all of their questions,
especially about how the engine
worked.

Grandpa showed them how
the coal burned, heating the water
in the boiler to make steam.

“The boiler is inecredibly
strong. It has to be, to contain all
the steam,” he told them. "It can't
escape, so it builds up to a great
pressure. This high pressure steam
is nothing like the steam vou see
coming out of a kettle. [t contains
lots of energy which can be used to

force the pistons back and forwards in the cylinders.”
“The pistons are a bit like your legs pushing the pedals on your bicyele,” he explained.

Grandpa got them all to lie on the ground, right next to the track, while he drove the
engine very slowly past them. They could see the piston rods pushing and pulling on the
connecting rods, turning the wheels. Everything moved so smoothly and quietly.

Page 7
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Peter's Ruflway Hits the Jackpot

"Would you like to see the engine go faster?” he asked them.
Of course they did, so Grandpa reversed back up the line, out of sight.

They heard the train approaching before they could see it. Suddenly it burst round a
bend, going at an amazing speed. Steam, smoke and sparks were shooting out of the
chimney with a roar. It was swaving from side to side as it rushed along the track.

Would it hold the rails?

Grandpa knew it was quite safe as he had been even faster before. Bul the children
were alarmed and fascinated at the same time, as the engine shot past them.

It was a sensation of sight, sound and smell. Even the ground vibrated under the
heavy engine. None of them dared to move until it had gone, then they all burst out
langhing and chattering.

Mr Hunter was as thrilled as the children. "It's one thing teaching about science and
engineering,” he exclaimed. “But this is the laws of physies in action!”

“It’s been fun showing you,” replied Grandpa. “If you like our home-made science and
engineering, jump back on the train and let me show vou something else.”

It was a pretty journey as they steamed down the line to Yockletts, then back through
Eluebell Wood, across fields and through cuttings. Peter and Grandpa had made every bit
of the railway themselves. Ewventually the line swung back towards the river where Peter
stopped at their watermill.
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Constructing the Tunnel

A hill 15 Blocking the railway and a8

tunnel is needed to get through.

The problem |5 b dig the tunnel in

a safe and simple way,

You might imagine that Peter and Grandps would dig the tunnel
underground, by hand, This sould Be very dangenous because the roof of the
tunnel could easily collapse and bury them wnder tans of earth,

Tunnelling by the "Cut and Cover’ method

Trench Pipe Spall

\(ﬂwtrfd in

\mtl

A trench has been right
thraugh the hill. This is safe because
there is no bunmel roof B0 fall in,

The "spoil’ which has been dug from
the trench s dumped at the top,

Cince the trench has been cut, the
pipe (blue), which forms the tunnel
wall, is lowered in.

The trench is now filled in again,
using the original soil and the pipe has
been coversd owver,

The pipe which Torms the tumnel
must be stromg enough to support the
wiglght of the earth above 11, This has
been caloulated wery carefully, with a
large safeby margin.

- - ~

This old picture shows the London
Undergrownd being Built in 1861, Far
shallow lines, they dug up the streets and
built the tunnels, before covering them
ower, [t must have caused chaos)

P 50

Tunnelling Machines

For deeper tunnels, a different method is needed.

This Is a photegraph of a tunmel boring machine (TEM) just bafora
it starts work, boring the London Crossrail tunnels. 1k is obvious that
they are very large, complex and expensive machines,

You can sesé from e size of the men, that it 5 enermous: Hhe
length is 150 metres and it weighs 1000 tannes.,

This machine (called Phyllis) can bore up to 150 metres of tunnel
im a week, and the position of the tunnsl in the ground will be
acturate to about 1 mm.

The TBM bares the tunnel and assembles the insade tunnel wall.

Phota caurtasy Crossrall - Leadan

rotating bBlades can

sections, to make a

Tunnel boring machines are fantastically expensive, so it's incredible that, often when the tunnel is finished,

the machine |5 left buried underground - entombed, It digs another short tunnel

Fy abandoned. This can be cheaper than recovering a massive and warn-out machine.

This diagram shows a tunnel borer In action. Tha

conveyar belt takes the rubbie away to the surface,
Hydraulic rams push the rotating cutber Forwards, into
the ground, with enarmous Torce 5o that it can cut,
The clever part of the machine is that It holds the tunnel
up while it is warkimg, and then assembles wall pangls or

This is done by the robobc ring assembler.

cut throwgh the ground while a

strong and waterproof tunnel wall.

[mape courtesy Eacitel - Landos

off to the side, where 1t |5

s
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The Eluller - How the Locomotive Makes its Steam
Safety Valve |ets sbeam at too

Regulater valve Dome
& gort of high pressurne t':l collect steam /—F- high & pressure escape safely
: PFressure gaage [alls the driver

tap, contrals the steam
flow ko the engine
the steam pressure in the boiler

\MJE

Smoke from the fire 4 thrown
up the chimney by the blast
from the exhaust st=am

Regulator Handie
15 maved to control the amount
of steam allewed from tha bellar

Chimney

Smokebox
‘J to the cylinders
Blast pipe Coal is thrown into the firaho:
thraugh the firehole door. It
buins giving out Rhuge amaunts
of haat
Exhaust steam from the cylinders to the Steam at high pressure Coal fire Bud on & slotkad
blast pipe. It is thrown wup the chimney it piped to the cylinders to metal grate
snd drags the smoke and flames fram the * ‘ wark the pistons and drive
fire thraugh the tubes to heat tha watar the Incamotive
/J J I\ Kllr flows up through the slotted grate
and irto the fira to allow it o burn

Skaami in

Pistons and Cylinders - How the Steam Drives the Locomotive
from boiber

Exhmust steam

Exhaust steam
aut te chimnay

StEam in
4k T chimnay

from boller

Walye maved

Valve

Piston pushes to
right

Piston

The pistan pu:hu and pulls the wheel round with the hlgh pressure steam from the boiler pu:-h.mn first an ona side of the n-l:l'.l:ln and then
The steam i let In and out of alternate ends of the cylinder by the walva which is moved automatically by tha valve gear,

-fr;':'lﬁ-

"'w,l on the other,
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