


UST ARRIVED French-type Electric Locomotive
JUs and Goaches. Suitable for Hornby-

Dublo 2-rail track

from Paris

No. 638 Locomotive Series BB 16000 (with panto-
graphs) Length B in. Price £5.10.0

A e & & A A ™
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This attractive model repre- )

]!l%t*

E——l

sents the French railways
(S.N.C.F.) BB 16000 class

expresspassengeriocomotive

= -

built for use between Paris
and Lille. It is produced by
our Paris Works under the No. 734 Coach 1st Class
trade name of Hornby-Acho, Length 9% in. Price 16/6

which is HO gauge, but
suitable for running on
Hornby-Dublo Z-rail track,
Dummy pantographs are

fitted on the roof.
T'he passenger coaches are
representative of those used

in main line service in France.

They are of corridor type, No. 733 Coach 2nd Class
with doors at each end. Length 9% in. Price 16/6

ELECTRIC TRAINS
MADE BY MECCANO (FRANCE) LTD.




from PARIS

A separate range of Dinky Toys is made by

Meccano (France) in Paris. Several of these

French models have been imported into the

U.K., and they are illustrated here. Ask

your Dinky Toys dealer to show them to you.

*x

* *

LOADS FOR YOUR LORRIES

Here are some fascinating accessories from our Works
in France. They may be used most realistically with
Dinky Toys lorries and wagons, and with Hornby-Dublo
electric trains. They are made in plastic, and the cases
are splendid imitations of wooden packing cases,
one side of which is removable. The barrels consist
of two halves which can
be fastened together

and opened by pressing
a small ""bung’ in the
centre, and the bottles
may be removed from
the containers in which
they are placed.

846 Qil Drums
(pack of six)
U.K. Price 1/4

847 Barrels
(pack of six)
U.K. Price 1/4

849 Packing cases
(pack of six)
UK. Price 1/4

850 Crates of bottles
(pack of six)
U.K. Price 1/4

851 Set of 2 each
Nos. B46, B47.
849 & B50 (pack

850 of eight)

U K. Price 1/9

846 847

DINKY TOYS

TRAQE MARK REGISTERED

581 Berliet Flat Truck with Container
The container is detachable and is fitted with sliding door, UK, Price 9/~

579 Simca Glaziers Lorry
U.K. Price 8/8

893 Unic Pipe Line Transporter
(with windows). UK. Price 13/~

502 Garage

The door opens when you press the
chimney and the car enters and leaves

the garage automatically. UK., Price 8/7

MADE BY MECCANO
(FRANCE) LIMITED




MANY

MODELS
from
ONE TIN!

Pyruma, plastic and ready to use from its tin, can be fashioned
into the widest variety of models imaginable. Buildings for your
model railway set, houses, ship models, animals and figures,
ashtrays and plaques—all of which, when set or baked to stone-
hardness, can be finished in natural colours. Get the Pyruma
Model Instruction Book—see Coupon, and start making things
like those shown below.

BRICKS

WITH REAL

PY“‘Eﬁ"‘HA AND MORTAR
PLASTIC CEMENT VWhat exciting up-to-date building you can do with

Contemporary Brickplayer! Models are architect
designed to ‘0" gauge scale. Included are bricks in all
required shapes, roofing, windows, doors; plans
and instruction booklet. For re-use of bricks,
dismantle by soaking in water.

CONTEMPORARY BRICKPLAYER KITS
A—20/6; B—27/11; (C—53/6

| &
-
ALY 35

nn

Made by amateur model- |
lers, this signal cabin and
lighthouse show how, with |

Pyruma, you can get the |
effects of tiles, wood, brickwork, chimney pots, concrete—and
even the rocks of the sea. The book offered below tells you how.
Pyruma is obtainable from your local Ironmonger, Hardware
Store or Art Material dealer.

POST THIS BOOKLET COUPON TODAY
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To J. H. SANKEY & SON LTD. (Dept. M.M.)
ILFORD, ESSEX

At good toyshops, hobby shops, department stores.
Leaflet on request, together with name and address of
nearest stockist if required.

| enclose P.O. 6d. (not stamps) for a copy of Pyruma
Modelling Instruction Booklet, post free to:

i
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, |
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, |
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, :
| 1
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| |
I |
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(Dept. M), ENFIELD, MIDDLESEX

\BLOCK LETTERS PLEASE)
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Does this
seem

familiar

Part of the blading of a modern 30,000 kW turbine generator

built by AE! for an overseas power station.
AEl's activities cover every side of electrical engineering.
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SOME AEI TRAINING |
COURSES AT | It this seemed tamiliar—even if you were interested
MANCHESTER: In discovering exactly what it means —you probably
(For Public, Grammar and have that burning interest in practical things which
Technical School leavers). | -
Studeiit” Apprenticeshis can lead to a career with AEl Natural ability, a
Sandwich Course . Tech- keenness to share intomorrow's achievements and a
nician and Drawing Office good academic record are the qualifications required.
Apprenticeships . Craft
AﬂpFEﬂtiCEShiﬂ Industrial YGU SETGLJ‘[J find out more ﬂhﬂ'Ut the EHQiHE‘E‘fiHU
Accountancy and opportunities with AEI.

Commercial Traineeships.

WRITE TO : THE EDUCATION MANAGER (DTI).

Associated Electrical Industries (Manchester) Ltd.
TRAFFORD PARK, MANCHESTER 17

A A101
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Set No. 2014 ““The Talisman’ Passenger
Train E.R. (for 2-rail track) is now available
with the NEW Corridor Coaches Nos. 4052

and 4053 hauled by “"Golden Fleece' Locomotive
and Tender E.R. This is an excellent model of

No. 4052 1st/2nd Corridor Coach B.R.

Length 93 ins. U.K. Price 16/2 a famous train. Complete with 2-rail track

forming an oval requiring a space of 4 ft. by 3 ft.

U.K. Price £6.14.4

UBL

No. 4053 Brake/2nd Corridor Coach B.R.
Length 93 ins. U.K. Price 16/2

ELECTRIC TRAINS

I G R e . (e e e SR e e e — —— e E—— —— — — — E—— e — e — —— —— — — —— — (e N S — S—

HORNBY-DUBLO
RAILER FOR 2-RAIL TRACK

When the Hornby-Dublo Railer is placed over a straight
length of track, a coach or wagon put on it will run gently
down, coming to rest on the track. Hornby-Dublo Locomo-

tives can be slid down the Railer, but the driving wheels
must not be forced to revolve.

No. 2900 U.K. Price 2/11

MADE BY MECCANO LTD.

HORNBY-DUBLO




. - B PLAY RISK—IT'S SMASHING! This
_:_“E’::"?g.-'f='-==.:;is=:- :;_ -_: Y sxcitin g new game has alread v 5'-*.-"?,“:5]1:

G 8 T ae R e LM AT America and the Continent. You'll love

L st RISK, especially if you've ever played

g LS Monopoly... be firstin the field to learn

PSR L RS T | this exciting game., Engage in tascinat-

G B s D PR ing inter-Continental manoeuvres,

match your skill against your pals and

o e T T ey test your knowledge of strategy with

T e new w-o-n-d-e-r-f-u-l RISK!
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A NEW GAME OF STRATEGY
By WADDINGTONS 'wonoroiv!

"MONOPOLY'®




ASK

Model 1A as illustrated Double
Ball Bearing Skates (192 balls
per pair). Rubber composition
wheels. Self Steering. Girder
type chassis mounted on oscillat-
ing trucks fitted with rubber
cushions. Extra wide rubber

composition wheels. 3 3 /9

Rubber toe brakes.

Also the KINGSWOOD

with brightly coloured reinforced

(reon chassis. Laghter 13/9

and stronger.

Other models lB/G

{rom

FOR A PAIR

EVERY PAIR GUARANTEED

DAVIES STEEL SPECIALITIES LTD.,, PEMBROKE DOCK, S. WALES

A real, working steam powered engine
operate other models or to work on its own.
Thrill to the hiss and pufl of steam, the flash
of moving pistons and the smooth rhythm of

the revolving flywheel.

Absolutely sale, beautifully made and smartly
finished, a MAMOD steam engine 18 a possession
vou'll always be proud to own and to show

vour friends.

MANUFACTURED By

MaLinsg (ENGINEERS Y LTD

TeLePHONE @ CenN. 6175-6

L

OF

25 =31 CAMDEN STREET

GraMs @ MamopD, BIRMINGHAM

A Sper Frecent !
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SUPER-
DETAIL

ROLLING STOCK

It's true ... Hornby-Dublo ""Super-Detail
rolling stock i1s the finest of its kind ever
produced. Each vehicle has a superbly

detailed moulded body, and strong die-
cast metal base, while nylon wheels ensure

smooth, trouble-free running. Suitable
for 00" gauge 2-rail and 3-rail systems.
See the growing range NOW at your

dealers.

No. 4679

Traffic Services Limited

Length 4% in.

Tank Wagon
U.K. Price 10/7

MNo. 4316
Horse Box

(S.R. Green) with horse
Length 5 & in. U.K. Price 10/7

No. 4675

1.LC.IL. ""Chlorine™

Tank Wagon

Length 4% in. UK. Price 9/9

ROLLING STOCK

MADE IN ENGLAND BY MECCANO LTD.




ELECTRIC
MODEL
MOTOR ‘
RACING

T
(..

Jianeee

I...1||||||II

A

tilll'llll|l|llllilllI l
Illlflllliiillilll‘llll

Only Scalextric Electric Model Motor There are six basic Scalextric sets to choose from, 3
Racine offers: sets with Grand Prix cars and 3 with Sports cars,
- ﬁ ranging from £6.17.6 to £9.9.0.

The largest range of cars, equipment and Catalogue and Price List from your local stockist.
accessories all to perfect 1/30 scale.

For the best (and most realistic)
Proven rehiability. electric model motor racing—go

SCALEXTRIC.

Flexible track.

Fully controlled scale speeds of up to
| 30 m.p.h.

Easy servicing,

A PRODUCT OF THE LINES BROS. GROUP OF COMPANIES |

vii



WINDMILL PUMP
MADE WITH OUTFIT No.7

I..l1-l

SPACE-AGE
MINERALS

A collection of 18 different mineral specimens
from the ore deposits of Central Africa.

Includes ores of space-age metals and other
important industrial materials.

BERYLLIUM NICKEL
TANTALUM ARSENIC
LITHIUM COPPER

® PLUS . .. an explanatory booklet describing

their uses and chemical, physical and
crystallographic properties.

®@® PLUS . . . full-colour postcard-size geological
map of Southern Rhodesia to
acknowledge each order.,

PRICE £1 5s. (post free)

Cash with order to:

MINERALS OF RHODESIA,

P.O. Box 3084, Salisbury,

Southern Rhodesia,
AFRICA.

1t’s real...it works...it’s Meccano!

You can make hundreds of working
models from Meccano. From the small-
est Outfit you start building a whole

series of realistic models. You learn

as you build, and you build better and
better as you learn. You grow up
with Meccano because you add to
your stock of gears, wheels, girders

and strips as time goes on. You adapt.
You invent. You're a real engineer!

OUTFITS FROM 7/4

MADE BY MECCANO LIMITED, LIVERPOOL

Vil

LEARN-AS-YOU-MAKE-IT

BEGINNER’S

EXPERIMENTAL RADIO
COURSE

the famous Electronic ,

ITraming Institution,
now offers a new very
simple hobby Kit
course designed for ,
the real Beginner. f
It is a fully seli-
contained course in
which a simple radio
receiver i1s built—send
today for the exciting free
Broadsheet,

JOE
in g wr
.....

RADIOSTRUCTOR |

LERNAKIT series no.

—

l—"_-_—--—-———————_—H—_——.__._—*———-r-—_———'

| Please send me, without obligation, free exciting Broadsheet.

: BLOCK CAPITALS PLEASE
RADIOSTRUCTOR (Dept. L2), READING, BERKS.
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n-1239
MERGEDES BENZ

Revell’s latest hobby kit is the detail-packed
Mercedes Benz—ace car from Germany!

Imagine the excitement of autobahn travel
as you build the terrific detail . . .

the fully authentic engine, instruments.
bucket seats, rotating wheels and floor mat.
Get this famous thrill-a-minute car today!

In your local Hobby, Toy or Model Shop!

neally build a model world

i Revell (Great Britain) Limited Maidstone House 25/27 Berners Street London W1
MANUFACTURED IN GREAT BRITAIN I PLANES . SHIPS : CARS . GUNS . MISSILES

1 X



~~ > New Ferodo blocks
STIRLING MOSS says £ .o

“brake linings for my cars or
brake blocks for your bike...

racing performance
under all weather

and road conditions

In dry weather, new Ferodo Brake Blocks
with special ingredient AQUON give exlra
control. Under wet conditions, braking
performance is THREE times better than

ordinary blocks can give.

TFERODO

NEW HIGH - PERFORMANCE

BRAKE BLOCKS FOR SAFETY AT SPEED !

At your cycle shop now—
unmounted blocks or

FERODO LIMITED CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation, blocks mounted In shoes.
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Model Railway Specialists
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Beginners & The Initiated

COMPLETE LOCO. REPAIR SERVICE
PART EXCHANGES
RE-CONDITIONED LOCOMOTIVES
2-RAIL CONVERSIONS
AND COMPLETE RANGE

OF

New sets and accessories of all makes.
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Every handy
man for over 60 years

There's nothing like real SECCOTINE! For over sixty vears

Seccotine has been indispensable to every handyman.

For sheer adhesive power buy Seccotine with the efficient
STILL ONLY

new “pop-on” seal and open-nozzle tube ready for use.

Sole Manufocturers — MCCAW, STEVENSON & ORR l'ﬂl., BELFAST

First class ;’nmmf Service.

KING CHARLES SPORTS CENTRE
Railway House
King Charles Street
Leeds 1
Tel. Leeds 26611




AN ARMY APPRENTICE
TESTING MOBILE
RADAR EQUIPMENT

AN D THE SKY’S THE LIMIT

If you're aiming high when you think of

your career, think of electronics-the key-
word to success 1n thespaceage. The Army
trains boys in electronics, as well as many
other trades. But, of course, you’ll want

excitement, adventure and fun as well-the

Modern Army offers all this with lots of

travel and really good pay.

THINK ABOUT IT EARLY — WHEN YOU'RE BETWEEN 14} & 16/

An Army Apprentices school can start you

on a top-line career. There's first-class
training 1n any one of 40 trades and you're
paid as you learn. Board, lodging and uni-
forms are free —-with two months’ paid holi-
daya year. After yourtrainingyou can earn
up to £20 a week...or more 1f you become an

officer. rimvp out aBovut 1. Post this coupon to-
day. (Applications for the next entry n

January must be sent In b}f November

19th or earlier.)

r-_---!--_—------—-----------_-_--_---_---_-___----q

I TO THE WAR OFFICE (MP:) | i
I | NAME ... AGE l
i LONDON. S.W.L. i
l Please send me ADDRESSE l
l full details of Army Apprentices I
I —without obligation | ~ AA11/QP l
E--__'_'—I--—-—-----------_-__--___-_-----——---_------J
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coronet

makes photography easy'!

TAKING RAILWAY TRAINS

Snapping a fast-moving train is easy if you swing with the

subject and click the shutter on the move. First step to good
photography is a Coronet 6 x6. Gives you 12 album-size
pictures on 120 roll film. Synchronized for flash, too. Great

value at 36/ 1.

SAVE MONEY ON FILMS! Use Coronet roll ilms at
lower than usual prices. Only 2/9 for black and white. And
only 7/8 for colour. Coronet cameras and films are supplied
by Photographic Dealers, Chemists, Opticians, Co-ops, and

Mail Order Oreanisations.

rjf

A TR

‘1‘-__"—-'—_—-' —-

FREE BOOKLETS!
Write to Coronet for FREE hiterature,
including this helpful folder “*Coronet CORONET LTD.
takes vou Tram Snapping. 308-310 Summer Lane, Birmingham 19

%11
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SHIPS THAT LOOK FOR DANGER Pg‘lgg
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A WHEELWRIGHT IN KENT v SN
By W. H. Owens

A FLYING START .. L .. 324
By Humphry Gore

MECCANO TUG BOAT .. .. 332

By "Spanner”

| OUR FRONT COVER |

Our cover picture this month shows an
electric train about to depart on the fantastic
journey from Flaam, a village on the Aurland
Fjord in Central Norway, to Myrdal, a main-
line station on the famous QOslo-Bergen
Railway, twelve miles away. But in those
L TN » twelve thrill-packed miles, the train climbs
‘ L :H'* - .\ '_ [Ta A “ from sea level to 2,800 feet, encounters
s AT — | - gradients of 1 in 18 and drives through no

fewer than 20 tunnels. The Flaam Line has
A New Northern La ndma rk

everything from snow-tunnels and figure-eight
circuits to river and waterfall crossings, yet
this train is the only one we know of which
HERE can be little doubt that one of the engineering feats which has gripped the halts EE’E‘:'G”F ﬁEr paﬂenﬁemhm take p hmﬁ'
minds of the public in recent months has been the construction of the new high-level graphs: Frank T unce tells t 3‘? ;m”" of the
bridge between Runcorn and Widnes, linking the Cheshire and Lancashire banks | Fabulous Flaam Line on page
of the Mersey, which was opened by Princess Alexandra on July 21. There are many |
reasons for this interest, of course—the modern style of the bridge itself, which 1s a high \
arch structure of simple grandeur, making it a new northern landmark, the build-up of
the flyovers which carry traffic on either side of the bridge, and the fact that the structure |
runs parallel with the world-famous Widnes Transporter Bridge, although this 1s to
disappear now the new crossing has come into being. To have seen the Transporter
making its way over the river, its deck a huddle of cars, vans, cyclists and pedestrans,
was a sight to remember for all time. You see a picture of the new bridge above and the
story of 1ts construction appears inside,.

Readers will also find, on page 344, the first article in a new series dealing with buses
and coaches which has been requested by many readers. The number of enthusiasts
who study service vehicles just as seriously as locomotive spotters go about their job 1s
increasing, and I hope these notes will satisfy their tastes. There are now many clubs to
cater for spotters, and there is a wide range of publications dealing with bus spotting.
One group in Glasgow has even ventured into the realm of producing gramophone
records of bus sounds.

Finallv. I am sure that M. M. readers will be glad to know that the three Pullman cars
which are to form the Pullman Train Set S.R.—shortly to be introduced into the Hornby-
| ~available separately. Details appear in our advertising columns
this month. The story of Pullman cars, and a detailed description of the Hornby-Dublo
Set, will be given in next month’s Meccano Magazine. THE EDITOR.

Next Month: NEW SERIES ON 2-RAIL LAYOUTS
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SHIPS THAT LOOK FOR DANGER

YPICAL of the little ships that deliberately seek out danger to ensure

safe sea travel are those of the Canadian Hydrographic Service. Yet
few, 1f any, similar sea services face so perilous a task, of such immense
proportions, as that which confronts these special Canadian ships each
Spring. It 1s then that they leave the safety of their winter ports to fan
out along the water routes of the Atlantic, the Pacific, and the Arctic, as
well as the inland waterways and lakes which include the St. Lawrence

Seaway and the Great Lakes.

Consider the multiplicity of duties and
tasks—some exciting, some dangerous,
but many monotonous—that fall to the
lot of men who run these ships. For
example, taking water temperatures at
difterent levels, taking water samples to
study their nutrient salts, analysing tides
and tidal current phenomena, investigating
water surface levels, charting and sounding
channels and navigable waters.

TaV AV oV oV AV o oV oW oW AV &V

By John Drummond

A AT A o o
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From such tasks, faithfully accom-
plished in good weather and in bad, amid
some of the world’s most dangerous
waters, come the volumes of tide tables,
the water level bulletins, the charts and
books of pilot and sailing directions, the
graphs and reports which make seafaring
safer for the merchant ships of all nations
that use the peril-strewn waters of the
North American Continent.

Yet, this 1s only a part of the use to
which this knowledge is put. For instance,
the information i1s also used by coastal
industry, as well as by scientific and
defence interests, in choosing safe water-

ways. Itisused in the location of harbours
and the design of docks, causeways and

other engineering projects which, in these

days, are springing up along the shores of
Canada’s seas, rivers and lakes.

Examine a map of Canada and you will
perceive how vast i1s the region for which
the hydrographic service 1s responsible—
a region which includes the greatest fresh-
water system in the world. Yet, the work
1s carried out by fewer than a dozen small
ships and about 800 men and women, in-
cluding those who work ashore.

These ships, ranging in size from craft
of just over 100 tons to vessels of nearly
3,500 tons, are all equipped with one or
more launches, while some have heli-
copters. Operating with this fleet are an
additional 30 or so special launches for
use 1n inland and coastal waters.

Undivided attention

All engaged in this work, from ships’
captains to seamen ever alert to the perils
of their task ; from scientists trained to use
modern electronic surveying and naviga-
tional equipment to the office girl opera-

Reproduced at the top of this page i1s an artist’s

drawing of the C.H.5. Maxwell, one of the newest

additions to the Canadian fleet engaged on hydro-
graphic work,
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agents of nature.

ting an electric eraser as she works on a
chart, must give undivided attention to
their individual tasks, for people’s lives
depend on their accuracy and skill.

We may appreciate this better when we
remember that although some regions of
these marginal seas are relatively clear of
dangers, other than sudden storms, other
areas are bristling with pinnacle rocks and
threatening shoals. Even when these have
been duly charted, the hazards are still
there . . . waiting for one single careless
manceuvre of the helm.

And how vast 1s the task facing the
service. In the northern seaways especially
little 1s known, even today, about the
shores, the river deltas, the bays, the capes
and the harbours. Note, too, that the
coastline bordering the three oceans
(Pacific, Arctic and Atlantic) i1s nearly
18,000 miles long, apart from the com-
plex shorelands of coastal and Arctic
iIslands.

Constantly changing

Add to this the work involved in chart-
ing Canada’s vast submerged continental
shelf, the area of which is estimated at
1,500,000 square miles, together with the
1,400-mile St. Lawrence Seaway, the Great
LLakes, Great Slave Lake, Lake Winnipeg,
LLake Simcoe, the Mackenzie River and
many other areas of navigable water
scattered throughout Canada, and one
begins to appreciate the prodigious extent
of this undertaking.

Account has also to be taken of the fact
that the topography of the ocean floor and
lake bottoms 1s constantly changing, due
t0 the ravages of raging waters and other
Currents, 1ce and
pounding seas erode cliffs and shift sandy




Fuel and diesel oil are foremost items on the list of
supplies for Canada’s Arctic weather stations., The
picture on the right shows the crew of the icebreaker
d'Iberville pumping oil ashore from barges anchored
offishore at Eureka. To facilitate operations, the
supply hose is supported by empty oil drums.

shoals, gradually changing the visible
appearance of shipping lanes. This lays
on the service the heavy burden of being
contiually alert to such changes, of
making new surveys from time to time and
of 1ssuing new charts.

The discovery of new reefs, the building
of new lighthouses and removal of old ones.
the disappearance of some distinctive land-
mark—all necessitate changes on existing
charts. In a recent vear, well over a million
such changes were made, to ensure the
safety of the thousands of ships and small
craft usinge these seas.

With the passage of time, this vast task
seems to grow larger, due in part to
Canada’s expanding economy and hence
to a rapid increase in passenger and
freight traffic on the shipping lanes and
waterways.

Greater accuracy

Happily, new aids—such inventions as
radar, echo sounders and the Decca elec-
tronic system of measuring—now standard
equipment on the ships of this service,
have helped to ensure greater accuracy in
establishing the nature of the sea bed.
noting reefs, pinnacles, shoals and other
obstacles to safe navigation, and making it
possible for this work to continue in fog
and out of sight of land.

Even more important in some ways has
been the acquisition in recent years of new
ships for the hydrographic fleet. Of these,
outstanding and especially invaluable is
the 3,500-ton C.G.S. Baffin, a 4,000,000-
dollar ship built especially to gather

Below: Eskimos aboard the C.D. Howe await a medical check-up by a

_ _ (Right) Frobisher Bay
showing the airport, with the dock in the background.

Department of National Health and Welfare team.

q

marine nformation on the Arctic for
scientific, defence and other purposes.
Fitted with the most modern hydro-
graphic and navigational equipment, and
having a cruising radius of 14,000 miles on
one fueling, Baffin is able to penetrate deep
into the cold northern seas as she seeks to
wrest from Nature secrets never before
known to man. In this work she i1s helped
by six launches for inshore work, and by
two helicopters housed on board ship.
The helicopters are used not only for
reconnaissance and rapid transport of men
and equipment, but also for rescue opera-
tions and 1 medical emergency work.
Latest addition to this fleet, operating
on Canada’s eastern seaboard from the
Spring of this year, 1s the C.H.S. Maxwell,
a ship especially designed for inshore
survey work. Described as **a launch
carrying launches™, the 115-ft. long
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Maxwell 1s a craft of intermediate size
between normal launches and the fully-
staffed larger ship. Among her up-to-date
equipment are navigational aids such as
radar, a gvro compass, radio-telephone
ship to shore, automatic steering, and
hydraulically-operated deck machinery
to facilitate work in icy weather. Although
Maxwell 1s also fitted with a small labora-
tory for oceanographic research, her
normal duties will largely be hydrographic.

These, then, are the ships which dedi-
cated men operate for some Six or seven
months each year, dangerously seeking
information that will provide invaluable
charts and sailing directions. These, in
turn, are the guarantee of safe passage for
all kinds of wvessels using the channels,
straits, bays, estuaries, rivers and lakes
which constitute Canada’s coastal and
inland waterways.




NORTH’S NEW
HIGH-LEVEL
BRIDGE

By
Dr.J. Thomas. M.A..F.R.S.A.

ORE than 5,600 tons of struc-

tural steelwork, most of it high
tensile steel, went into the building
of the latest link between Lancashire
and Cheshire—the huge £3,000,000
Runcorn Bridge, which was opened
on July 21 by Princess Alexandra
and which, by reason of 1ts modern
style and enormous centre span
archway, dominates the countryside
for miles around.

The bridge runs from Runcorn on the
Cheshire side to Widnes, in Lancashire,
and crosses both the River Mersey and the
Manchester Ship Canal, the road level
being 80 feet above these two waterways.
[t has a total length of 1,628 feet from
bank to bank, with a 33-ft. carriageway
and two 6-ft. footpaths. Its main single
arch span of 1,082 feet 1s the longest arch
span in Europe and the third longest in tht:‘
world. The two longer ones are those of
the Bayonne Bridge, New York, and the
Svdney Harbour Bridge, in Australia, the
latter having been built by Dorman Long
of Middlesbrough, who were also builders
of the new Runcorn Bridge. Designers of
the new bridge were Messrs. Mott, Hay
and Anderson, Consulting bEngineers, of
[.ondon.

FrRRT o e e

A striking view of the new high-level bridge between Runcorn and Widnes, with the railway bridge in the
background. Photograph by courtesy ol Mott, Hay and Anderson, London,

Sandwiched between the old Trans-
porter Bridge. soon to be demolished, and
the older railway bridge, the sheer stark
beauty of the new bridge is rather obscured
at close quarters. But seen in perspective
at a distance. as viewed by the writer on a
recent trip on the Manchester Ship Canal,
from a vantage point above the Queen
Elizabeth Il Dock at Eastham, 1t 1s a
majestic sight. In the setting sun, the arch
of the bridge, standing at its tip 280 feet
above the level of the River Mersey,
shimmered like a silver rainbow 1n the skv.

The steel structure of the high-level
bridge itself rests on two skewback ferro-
concrete piers, one of which 1s on the
Runcorn bank, just beyond the Man-
chester Ship Canal. This pier i1s founded
on soft red sandstone 14 feet below the
level of the canal, and 4,000 tons of
concrete went into its construction. On

The early
stages: One
of the skew-
backs nearing
completion.
In these
concrete
foundations
the main
bearings of the
arch are
located.
Photograph :
Chesmore,
Runcorn.
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the Widnes side, the main skewback pier
and the pier supporting the end of the side
span are sited on the foreshore of the
River Mersey where, at spring tides, there
1s a tidal rise of 20 feet. These piers were
built inside steel sheet pile coffer dams.
As at Runcorn, the Widnes piers are
founded on soft red sandstone which
forms the bed of the rniver. The foundation
piers were constructed by Leonard
Fairclough Limited, of Adhington, London
and Manchester, who were also con-
tractors for the two approach roads which
are such an outstanding feature of the new
bridge.

They are, in fact, viaducts which curve
gently through surrounding property to
connect with the massive bridge, over-
shadowing nearby property. Within a few
hours of the bridge bemng opened the
approach roads, like the bridge 1itself, were
carrving thousands of wvehicles, many
travelling between the industrial north and
counties to the south of the Mersey. A
speed limit of 40 miles an hour is in force
for vehicles crossing the bridge.

The approach roads run outwards from
the bridge terminals on high, T-shaped
ferro-concrete piers. Fifteen are on the
Runcorn side and five carry the shorter
Widnes approach road. The heights of the
piers range between 17 feet and 41 feet,
being determined both by the gradient of
the approach and the contour of the
ground.

An average of 130 cubic vyards of
concrete was used in these IT-shaped piers,
with about 20 tons of muld steel rein-
forcement. The concrete beams carrving
the approach roads on the piers themselves
were pre-cast on the ground alongside
their final positions. A point of historic
interest 1s that on the Runcorn side, the
approach road 1s carried over a bridge
spanning the Brnidgewater Canal which
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as constructed bv the f: . v i During construction: (top left) One of the main bearings set in the skewback, with the bridge structure itself
wdas construcicd by (ne famous enginecr being formed on top. Photograph: Chesmore, Runcorn. (Right) Building one of the bridge approach roads.

James HI'iI'IL“E}" in 1772, ~Note the 1-shaped concrete piers, carrving the roadway, at ﬂw_ top right of the picture. Photograph by
The point on the River h-’[{:r-jg}- where courtesy of Dorman Long Limited.

the new bridge, and its predecessors, are
sited 1s known as the **Runcorn Gap”.
The ancient Britons must have attempted
to cross this narrow gap, all those centuries
ago, by ferrving in small boats possibly
no bigger than the coracles still used today
by Welsh fishermen on the River Teify.
1he Roman legions from Chester also had
an outpost on the Runcorn peak of the
gap, and they probably rowed their
soldiers across this narrow estuary in
small galleys. Subsequently, on the site
of this Roman fort, the later Kings and
Princes of Mercia erected a castle, from
the ramparts of which their mercenaries
ferried across the Mersey to the Widnes
bank. Yet, though the river was ferried
over a period of many hundreds of vears,
not until the eighteenth century were there
specific plans to construct a bridge across
the River Mersey at that point,

1Iwo plans were put forward by Britain’s
foremost canal engineers—James Brindley
and his successor, Thomas Telford. First
of all, Brindley submitted a scheme to the
Duke of Bridgewater to carry his canal
from Runcorn Locks by constructing an

(Continued on page 315)

Thaspicture by Clayton Photos. Limited, of Liverpool,

shows the bridge before the centre span was completed.

Creeper cranes are at work on the crowns of the
existing arches.
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A Satellite
Simulator

['TH the first manned satellite flight a historical

fact, and further flights promised, more facili-
ties will be required for ground-testing prospective
pitlots. One such new facility 1s a spin simulator
built by the Norair Division of the Northrop Cor-
poration. Although spin simulators have been built
before, this new one will spin at up to 70 r.p.m.—
more than double the speed previously achieved.
The 4,300 Ib. spherical simulator, constructed of - .
bonded sandwich-type fibre-glass honeycomb, rides
on a virtually frictionless circular stream of air six
feet in diameter. Control and rotation are provided

SPACE NOTES

BALLBEARDN] RACE
WOLL NING

ALTUSTARLE mr.’f

by three inertia rings rotating within the inner sur-
face of the sphere. The rings, mounted on the axes

of roll, pitch and yaw and powered by 20 h.p.

motors, create the tumbling and spinning effect of

a vehicle in space and provide con-
trol of the simulator by the pilot.
Besides being more than twice as

fast as other simulators, this new
machine provides smoother rota-
tion and a lower noise level.

MAN(EUVRABLE SATELLITES

Within a few years permanent space
stations, such as were described in the
March Space Notes, will be in orbit and
the scientists employed will be required to
be “*on duty’ for a period of weeks, or
even months, at a time. They will be
transported to and from the station by
means of a small ferrvy which will have to
be manceuvred very precisely.

Schemes so far proposed have relied
very heavily on accuracy of launching and
tuiming, or have required a vehicle carrying
an excessive amount of rocket propellent
in order to furnish the thrust needed to
match orbits.

Norair have recently proposed a scheme
that does not require the launching of the
ferry satellite at a precise instant to co-
incide with the passing of the target
satellite. Instead, the manceuvrable
satellite would be launched in the same
orbital plane as the target satellite, but at
a lower altitude. The period of rotation

Tumbling and spinning effects of satellite flight are

studied in the unigque simulator shown at the top ol

the page. Note the three inertia rings which drive
and control the sphere.

of the lower altitude orbit i1s shorter, so
that the manceuvrable satellite would
close the gap until it was within radar
range of the target. It would do this with-
out using manceuvring rockets, thus
saving fuel. Using radar and a computer,
the manceuvrable satellite would then
compute the rocket thrust magnitude and
direction necessary to bring 1t to the

By
J. HUMPHRIES
B.Sc.(Eng.), A.M.I.Mech.E., A.F.R.Ae.S.

target satellite’s altitude at a point where
the two could rendezvous. A homing de-
vice to guide the manceuvrable satellite
during the last few miles of its approach,
and a retro-rocket to slow 1t for coupling,
would complete the system.

By using such economic ferry satellites
it should be possible to establish and
maintain manned space stations, using
Atlas or Titan launching vehicles, without
waiting for the development of such large
rockets as Saturn and Nova.

LUNAR EXPLORATION

The Moon is destined to play an im-
portant part in the exploration of space.
As it circles the Earth at an approximately
constant distance, 1t can be reached at any
time of the vear. To reach the planets, the
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UNE MAN SPACE FLIGHT ROTATIGNAL SIMULATOR

times of take-off from the Earth have to be
carefully planned so that the space-ship
reaches the planet’s orbit at the same time
as the planet. Again, the Moon’s gravita-
tional pull is very low, so that the landing
and take-oftf can be accomplished fairly

easily and with comparatively little use of

propellent.

To reach any of the other planets with a
manned space ship will—unless some
radically new means of propulsion is dis-
covered — involve re-fuelling on the
It 1s often proposed that the
extra propellent should be sent up into an
orbit around the Earth—but this is ob-
viously an expensive business. It would be
far better if the necessary propellent were
already at the refuelling station waiting to
be collected—and this 1s where the Moon
comes 1. By the time manned planetary
flights are feasible, 1t seems likely that we
shall be using atomic-powered rockets for
the main propulsion units. These will con-
sist of an atomic reactor in which a pro-
pellent—quite possibly water—is heated
to a very high temperature and then ex-
panded through a nozzle. Although
sufficient atomic fuel can be carried for a
very long flight, the water will need to be
replenished.

The Moon was for a long time thought
to be a completely dead world, but now
many astronomers believe there may be
some very primitive plant-life in the
craters, sustained by small seepages of
water. This water mav come from under-




ground deposits of ice—the dust on the
surface would be a very good insulator
irom the high daytime temperatures.
T'hese deposits may, indeed, be far more
valuable to future space travellers than
any other mimnerals on the Moon.

After the first man has landed on the
Moon, prospectors will follow, looking
for—ice! Long journeys may be needed
durmg this work and as the Moon has no
noticeable atmosphere these will have to
be overland. Almost certainly large areas
of quite thick dust will have to be crossed,.
as well as wide fissures 1n the rocks. For
this purpose a hght-weight vehicle with
the ability to bridge gaps 1s needed, and
one such vehicle might be the unicycle
shown 1n the picture. This would be con-
structed entirely of inflated, rubberised
fabric—with the exception of strengthen-
ng members and hatches. Gyros would
stabilise and steer the vehicle and electric
motors furnish the dniving power, the
clectricity coming from solar batteries
mounted in the “parasol”. The upper
deck would be for navigation and
communications, the muddle deck for
living quarters and the bottom deck for
supplies and spares.

WEIGHTLESSNESS

What effect will long periods without
gravity have on Man? Even Major
CGagarin, in his orbit of the Earth, was
welghtless for less than two hours and it

The 30-foot high unicvele illustrated below (right),

1s designed for preliminary exploration of the Moaon,

once a base camp has been established, Photograph

by courtesy of American Bosch Arma Corporation
and Frank 1inslev.
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appears that he acted simply as a passenger
and took no part in controlling the flight.
Will an astronaut who has to spend
several days in space be 1in a fit mental and
physical state to control his vehicle ?

I'he nearest thing on Earth to long-
lerm weightlessness 1s Hoating 1n water,
and several week-long tests have been
carried out. These show that very little
sleep 1s needed—in one case only seven
hours—but the body condition deterior-
ates rapidly. The body becomes very
sensitive to small changes in temperature
and judgment suffers. There 1s no doubt
that the answers from this research work
will be needed before detailed planning of
long-period manned flights can be
attempted. |

The Runcorn High-Level Bridge

e ————— e ]

(Continued from page 313)
aqueduct, similar in structure to, but
longer than, the Barton Aqueduct he had
already built to carry the Bridgewater
Canal over the River Irwell. Alas, Brindley
died 1in 1772, a yvear before the Runcorn
LL.ocks termunal of the canal was completed.
sO his scheme was not proceeded with. In
1814, Thomas Telford, who was famous
not only for his canals and canal aqueducts
at Pontycysyllte and Chirk, but also as a
road engineer, was approached by
gentlemen of Liverpool to submit a plan
for a bridge to cross the Mersey, linking
Widnes and Runcorn, so as to shorten the
distance by coach from Liverpool to
LLondon through Cheshire.

Telftord proposed a suspension bridge
with a span of 1,200 feet between the
Runcorn and Widnes banks of the Mersey.

A maneuvrable satellite (above) moves into position for coupling
to a permanent space station. This picture and that on page 314

appear by courtesy of Northrop International.

but there were difficulties in raising the
money to construct it, and so the scheme
was dropped.

I'he first bridge actually to be con-
structed across the Runcorn Gap was the
L.IN.W., Railway Bridge, in 1868, and the
second the Transporter Bridge, linking the
widnes road with the Runcorn road and
offering a crossing of a rather unique type
tfor motorists and pedestrians. It was
constructed 1 1905, but has proved
utterly madequate for the traffic en-
countered 1=.H.|Li}. NOW 118 |HI'._I~:.
pended ““carriage”, with its burden of
trucks, cars and people, has made its last
trip. To take its place i1s the new high-
level bridge. May its rainbow shape herald
a ““happy crossing  to all who traverse 1t.

SLIS-

~Norway'’'s Fabulous Flaam Line

(Continued from page 316)
from any possibility of snow-blockage
And to reach a railway station 2.000 feet
above sea level which 1s entirely enclosed
and as dark as the London Underground
1S an experience which many tourists never
forget.

When the train emerges from the Bakli
Tunnel, and the village of Vatnahalsen 1s
reached, 1t 1s only a mile or so to Myrdal
and 1ts connection with the Bergen
Railway. But for every dismounting
passenger, the spell of the Flaam Line has
already been cast, and the air 1s full of
superiative descriptions of the wonders
they have so recently seen.

Only one word can be said to sum it all
up. and that, in thc modern 1diom. 1s
—fabulous.




NORWAY'S __
FABULOUS
FLAAM LINE

By
Frank Bunce

F a train 1n Britain consistently took
almost an hour to cover a distance of
twelve miles, it would not be long before
the service was discontinued and the line
closed on the grounds of economy. And
yet, in Norway, such a railway exists and
continues to flourish in spite of the fact
that this is a country where, pre-war, every
yard of railway track cost as much as

£67 to construct. The railway 1s
known as the Flaam Line and 1s a
branch of the famous Oslo-Bergen
Railway which connects Myrdal,
in Central Norway, with Flaam, a
tiny village situated on an arm of
the Sogne Fjord just twelve miles
away.

Everything about the Flaam Line 1s
contrary to accepted principles. Normally,
a train in any country of the world takes
less time to travel down a mountain valley
from top to bottom than it does from
bottom to top. The Flaam Line, however,
i1s different. In travelling down from 2,800
feet at Myrdal to Flaam, at sea level, the
journey takes 53 minutes, whereas the trip
up the valley in the other direction 1s
covered in only 45 minutes. This immense
difference in height over so short a distance
and where a maximum gradient of I in 18
1s reached, i1s unique in the history of
railway engineering. Incidentally, each
carriage i1s fitted with no fewer than five

independent brakes, all geared to halt the
entire train in an emergency.

it s M B

Not unnaturally, the railway follows the
course of the Flaam River for much of 1ts
course and, in doing so, crosses it at three
points where the line swings from one side
of the valley to the other. There are no
bridges enabling trains to cross the river
and the fording which takes place at
Blomheller and Kjosfossen, for instance,

Trains on the Flaam Line make a practice of slowing

down, and even halting, to give travellers a clearer

view of the scenery. One of the halts 18 on a 100 vard

embankment which passes over the rushing waters ol
the Kjosfoss Waterfall, seen here,

T ‘ﬁ_'_:- _::‘I.-:._ H

occurs actually inside the mountains,
Here, the river has fashioned its own bed
and runs beneath the point where the
rallway crosses it. Similarly, at Hoga,
engineers have constructed a tunnel in the
mountainside so that the Flaam River
passes under the line on this section also.

The longest of the Flaam Line’s twenty
tunnels occurs at Nali and is over three-
quarters of a mile in length. When
travelling south up the valley, the train
emerges from Nali Tunnel to give an
unprecedented view of the track ahead,
perched precariously upon three ledges
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isolating them

I'remendous snowfalls are a problem on Norwegian railways and that is the reason why they have
many wooden locomotive and wagon sheds such as those seen in this photograph. This picture, and
that at the foot of the page, were taken by the author.

—one above the other. To the right,
passengers see a fantastic road with 21
hairpin bends threading a tortuous path
up the side of the mountain known as
Myrdalsberget. This roadway, incident-
ally, was built towards the end of the last
century and was designed to carry
supplies and materials to assist in the
construction of the Bergen Railway. At
this point there are, within a distance of
less than one mile, five railway tracks, and
the fact that one line appears to run above
the other i1s due to the construction of a
series of figure-eights built mside the
mountain,

There are two fantastic waterfalls in the
Flaamsdal—the breakneck Rjoandefoss
Falls—which thunder 400 feet down the
side of the Vibmesnosi Mountain, near
Lunden—and the Kjosfoss Falls on the
cast side of the track, just before entering
the Baklhi Tunnel. Here the train, which 1s
already travelling slowly in order to give
passengers a better view of the passing
scenery, halts for several minutes on a
narrow stretch of track about 100 vards
long spanning the mid-way point of the
roaring falls.

* * & *

At Blomheller, nearing the hgure-eight
circuits already mentioned, the Trollask-
red, or Troll's Avalanche, 1s a very real
danger in winter. Great falls of snow
thunder down towards the railway track

and are only halted by the many wooden

protective snow-screens 1n theiwr path.

Wooden snow-tunnels, too, as in the case
of the Bergen Railway, are a fascinating

feature of this line, for where these occur,
they cover the permanent way completely,
(Cont. on previous page)




Getting Things PHOTOGRAPHERS' PAGE
In Focus

HE letter f 1s very important in photography. By

itself’ it stands for the focal length of a lens, /=2 inches,

for instance. If vou focus the lens of your camera on
an object very far awayv—that 1s, at Infinity—then the
distance between the lens and the film equals the tocal
length. Strictly speaking, focal length is measured from a
point inside the lens to the film plane. In modern lenses
this point is near the position of the diaphragm or stop.

When followed by a number, however, f means some-
thing different. The f numbers tell vou how much light 1s
passing through your lens and, to give you an example,
are written, f 8, or, more accurately, f/8. The higures are
fractions and are simply the focal length of the lens
divided bv the diameter of the hole, or aperture, through
which the light passes. If our 2-inch lens has an aperture
of /4, this means that the aperture measures one quarter
of 2 inches, or 4 Inch.

| =w ol

BY H. G. FORSYTHE

All but the simplest lenses have adjustable apertures so
that vou can control the amount of hight going through.
[ris diaphragms or “'stops™, a series of holes drilled 1in a
metal slide, are used. The various settings are numbered,
usually 1in a series like this:

4, 5.6, 8, f11, f16, 22, [ 32.

This complicated looking series of numbers 1s really
beautifully simple because 1t has been especially chosen so
that each /f number lets through half the amount of light
of the previous one. If vou look at the diagram vou will
see how this works.

With the aperture lever set at f 4 the aperture 1s large
and a good deal of hght 1s let through. At /5.6, the
aperture i1s smaller and only half the amount of light can
get through, At f 8 it 1s even smaller still, letting through
half the amount of light passed by f 5.6, and four times
less than f 4.,

Some lenses are marked with other numbers. There
are intermediate values lhike 4.5, 6.3, etc. For practical
purposes we can call these the same as the nearest number
in the series, 1.e. /4.5 nearly the same as f4. Some
cameras have their own setting numbers, but these are
nearly always related to the fundamental f number series.

Exposure 1s the total amount of hght acting on the film
when a picture 1s taken. The diaphragm controls the
amount of light reaching the film; the shutter controls
the time the lhight is allowed to act. Shutter speeds,
numbered in fractions of a second, are arranged hke this:

1 /25, 1/50, 1/100, 1/200.
Notice that each shutter speed 1s one (Cont. on p. 321)
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A Veteran
Flies
Again

MY earliest memory of anything
to do with aviation 1s of the
occasion when, at the age of about
eight, 1 was taken by my father to
the R.A.F. Station at Duxford, in
Cambridgeshire. The most 1m-
pressive part of the visit was the
sight of a number of Bristol Bulldog
hghters stripped down for main-
tenance 1n one of the hangars.
That 1s why the recent news that
Bristol Aircraft have restored a
Bulldog to flying condition was of
special interest to me.

There was always something about the
aggressive little Bulldog that singled 1t out
as one of the great warplanes of history.
The R.A.F. had a total of 293 of the
standard single-seat version, plus 55 two-
seat tramners, and in the early "thirties they
made up 70 per cent. of Britain’s fighter
defence force. Others were used by eight
foreign air forces.

The particular Bulldog which has been
rebuilt made i1ts first flight in 1930. From

1931 to 1935, powered by a French-built
Jupiter 1V engine, 1t was based at Filton
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as a demonstration aircraft. It last flew in

1936, when 1t was used as a test-bed for

the Bristol Aquila sleeve-valve engine, and
was presented to the Science Museum
three vears later.

There could be no better proof of the
quality of its all-steel construction than
that, after many vears at the museum and
in store, the basic airframe structure re-
quired no repairs. Bristol Siddeley
Engines were, however, presented with
something of a problem in finding a
Jupiter engine of the correct mark to fit in

the Bulldog. Eventually, with the help of

the Aimr Ministry, they collected four
Jupiters of various types which had been
used by the A.T.C. for demonstration
purposes. Some had been sectioned, all
were incomplete: but between them they
contamed sufficient good parts to make
up the required Jupiter VII. When test
run, 1t developed a power not tar from its
original 490 h.p.

First fight ﬂi‘ th rebuilt Bulldog was
made on June 22 by Bristol's chief test
pilot, Godfrey Auty. He 1s reported to
have enjoved the experience, although the
little fighter, with its top speed of 174
m.p.h., 1s unhkely to help much in his
preparations to tly the 1,500-2,000 m.p.h.
Bristol 188 1n the near future.

BIRDS BY THE MILLION

Approximately 7,000,000 voung birds
are travelling to the Continent by B.E.A.
this summer—not in the form of chicken

An engine run in progress on the Bristol Bulldog fighter which has been rebuilt to fiying condition at the Filton
works of Bristol Aircraft Limited (left). On right, a view of the 1931 Bristol Jupiter engine rebult for the
Bulldog hghter.

meals either, although that mayv be the

ultimate fate of many of them. As day-old
chicks they are providing a total of 350
tons of air cargo, flown by the a<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>