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Perfect Model Railways

Hornby Trains not only look like actual trains, but work like them
The ngﬂby Raﬂway sysiem Inciucﬁef‘a EVErything that 5 rEquired O
reproduce in miniature almost all the operations that are carried out
day by day on the real railways. You can operate long-distance

expresses with fast passenger locomotives, or local trains with splendid
ittle tank engines; and for treight working there are vans and wagons
of almost every kind.

Ready to go! Departure
time for the Hornby express
draws near

Look at the magnificent models
pelow from the wide Hornby range.

Note the wealth of detail and the
pertect lines that characterise each

QNe.

Get to know more about Hornby

Trains. Ask your dealer about them
to-day.

CLOCKWORK TRAIN SETS ELECTRIC TRAIN SETS
Ml Passanger Train Set (reversingl. Price 9711 E020 Passenger Train Set (20-volt) reversing
M3 Tank Geods Train Set (reversing). Price 1676 Price 2876
Ne. O Passengar Train Set {reversingl, E120 Tank Goods Train Set {20-valt) revarsing
Price 1773 Frice 3376
No. | Tank Goods Train Sel {reversing) E120 Special Passenger Train Set (20-voli)
Price 2376 automalic reversing Price 487-
No 1 Special Passenger Train Set [raversing). t220 Tank Mixed Goods Train Set [20-valt]
Prica 3376 autamatic ravarsing . Price 487-
No 2 Tank Mixed Goods Train Set [reversing) £220 Speaal Passenger Train Set (20-valt)
Price 357 autamatic revarsing . Ptice 767
Nn 2 Special Passenger Train Sé&t {reversing| £320 Riviera"Blue" Passenger Train Set (20-volt)
Price §57- automatic reversing . Price §97-

Ask your dealer for a copy of the new 1938-9 Hornbs Trains
E‘H{r.'!lJ;_’T, (Y lL’T“L' ui.'“.'f"l.‘l.'[ [(] ;“.It'-a..'i:ti'.lli'l I.[Lf., I__)L'f?*.'. }l'it'-_. -ﬁfﬂ“ﬁ ffum.f,
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FOR SIX
ARROWS

To be worn at the
side, strong metal
container covered
leather cloth, with
comfortable webbing

belt and metal
fastenings.

FEATHERED
ARROWS

For the more ambi-
tious young archer
asetotarrows, extra
to those supplied
with the Robin
Hood Archery Set.
Maetal pointed,
gaily coloured
ends, beautifully

finished.

21", set of 6,
orice 47«

24" set of 6,
price 873

28", set of 6,
orice 67 -

Post 6d.

Post 4d.

By Appointment
to HM. Queen Mary

L} T?*"i

The Voigtlander Brilliant has advantages
over several more expensive cameras. It takes
12 pictures 21" square, like the one above, on
standard B-exposure 31" x 21" film and it shows
the picture almost full-size while yvou rake ir.
You can also use it at eve-level for speed work
and an automatic brake prevents the film
from being over-wound., A strong, moulded
body, a built-in hold-all ro carry filters, etc.,
and excellent lens and shutter equipment are
other advantages, Prices range from £8.2-6 with
FI3.5 lens to the Fl7.7 model costing as little as

55/-

Ask your dealer to show you the Brilliant or write
for details to SCHERING LTD. (Voigtlander
Dept. 4), 185-192, High Holborn, London W .C.1

OPTICAL CRAFTSMEN “SINCE

ther WILLIAM TELL7

ROBIN HOOD ARCHERY Stl R

A well made set for the
voung archer, 31ft. 3in.
bow made of best
lancewood,
horn tips, and the six
arrows are strong and P.«'
fitted with a half nock.

Also two target taces.

PRICE 11 ;6

Carnage 1/-

¢

FINE ARCHERY
TARGET

For great fun and
) plenty of practice,
Thick matted straw
~ boss, with canvas
# face, painted In
| four colours.
£ 15" diameter,
orice 673
18" diameter,
price 776
21" diameter,
price 107 -
Post 9d.

DDN'T try shooting apples off people’s heads as he
did, though! But it is a jolly good sport at which tc
challenge your friends. It takes a steady hand and a good
eye to hit the 'gold,' but you can soon get proficient.

You'll get hours of amusement from it.

&7 / 5
‘ Estd ITe0 /S ﬁ

*HAMILEY » BROTHERS * LTD -

200-202, REGENT STREET, LONDON W.1

(Our only address) Telephone: REGENT 3161

}h\

Half the fun of running your rolling stock is the knowledge that you
have built it yourself. Milbro true-to-scale replicas of Cattle Wagons, Box
Wagons, Open Wagons, etc., are supplied with working blue print for
easy assembly. It's cheaper to buy them this way, too, than ready assembled.

MEAT VANS

A fine reproduction of ils prototype,

made from best quality seasoned {imber
Go—Finished 1046 each

Gl— ,, .~ Y7706 each

Milbro rolling stock, locos and track

partsare the real thing inminiature!
Precision-built to give the same

exacting service expected of the
great British railway systems.

Send 6d. for Catalogue describing
the full Milbro range.

MILBRO) e 05cuie

veplicas fov veliability

MILLS BROS. (Model Engineers) LTD.. Dept. M.M., ST. MARY'S ROAD, SHEFFIELD.
Londen Showrooms: 2, Victoria Colonnade, Victoria House, Southampton Row. W.C.1.
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your hair—it pays to be smart!

In bottles 1[
and tubes i

AGGC}D appearance is half the battle. People admire a man
whose hair is alwavs in order, but they don’t like it to
" Brylcreem keeps the hair smart, controlled
and natural-looking. Chemists and Hairdressers.

look “ gummy.

Larger bottles
116, 119, 2/6

From all

BRYLCREEM —-THE PERFECT HAIR DRESSING

The County Perfumery Company, North Circular Road, West Twyford, London N.W.10

SUPER BOAT HULLS

.:'n;\;dz C550

b b

" LEARN to do your
PHOTOGRAPHY hy
the JOHNSON'S Way

YOU WILL BE ABLE TO DO

DEVELOPING AND PRINT-
ING AFTER READING OUR

FREE INSTRUCTION BOOK.

Write at once for a copy showing “"How

Th&se beautiful hulls are carved out of finest quality pine and are extremely
light and strong. The 30 in. hulls have & in, thick sides whilst the 3% in.
hulls are { in, thick,

These can be supplied for building up Destroyer, Cargo, Liner and Speed
Boats.

J0 in. hull, 5 in. beam, &4 in. depth overall
3 in. hull, 6 in. beam, 5 in. depth overall
Plus Carriage.

oteam Uscillating Boat Engines

W252. OSCILLATING MARINE ENGINE, Single
oscillating type. ¥ in. Bore, £ in. Stroke. Suits
Boats 18 in. long Price 3/9

W253. OSCILLATING MARINE ENGINE.
Oscillating Single Acting Cylinder. % in. Bore,
¢ in. Stroke. Suits Boats 24 in. long. Price 5/~

Suitable Boilers for above, complete with lamp
and safety valve Price 8/~

Carriage extra in all cases.

Prices. A b

21 /= each

33/~ to do your own Developing.” “"How to

do GASLIGHT PRINTING.” “"How to
do FLASHLIGHT,” “"ENLARGING," etc.

i3 R . N

| - ;I'h.:ﬂl'.

send for Bond's 208 page 193Y Cacalogue, Price 6d. It illustrates and lists
all the requirements of the Model Maker and includes all Tools and Materials.

BOND'S O EUSTON ROAD LTD.
357, Euston Road, London N.W.1 ‘

® You can make a practical test by sending a P.O. for
@ 1’7 for a trial set of chemicals, including:

1-oxz. bottle of AZOL, to develop 12 spools 31 X 21.
d4-0z. tin ACID-FIXING, to make 30 to 60 oz. solution.

1 Packet M.-Q. Developer, sufficient to make 3 dozen
Gaslight Prints.

Address letters E'M Dept.

J 0 H N s 0 N & S 0 N s Ch s rn:d:ntl:.gf:
LMS. VICTORY"
B L] L] c o

Qur model of the L.M.S. 5XP Class Locomotive

CTCONQUEROR'™ No. 5701 has proved so popular that we
have already sold out the first batch. We have ordered a

second batch from our works and the new model is No.
2712 *'VICTORY." We think our readers will agree from

this illustration it is a considerable improvement on our
previous models.

The price it will be noted remains unaltered at £7 7s. 0d.
LClockwork, d.c. 8-10 volts or a.c. 20 volts.

&® We can also supply the L.M.S. 5P 5F class 4-6-0 Mixed Traffic
Locomotives painted black, lined red, at the same price.
For details of all other Models in Gauge '"'0,"" Clockwork,

Telephone; EUSton 5441-2, Est. 1887,

@ The ultra-careful or more fortunate mode| engineer would perhaps be surprised to know
that repair jobs numbering some thousands pass through our hands in the course of a year. To
cope with this we have long ago instituted a Special Department, which deals with all types and

makes of railways. Don't forget when sending to enclose your name and address in the parcel.
Quotations given with pleasure.

BASSETT-LOWKE LTD.,

NCRTHAMPTON

Electric or Steam, send for
3d.

GR -l GAUGE “0'"" RAILWAYS

EQUIPMENT, Post free

also: Attractive free Railway Booklets FB17 and TT17.
Complete Ships List SI17 éd.

LONDON: 112, High Holborn, W.C.I
MANCHESTER: 28, Corporation Street
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VICKERS WELLESLEY 2;6

RECORD BREAKERS CONSTRUCTION KIT

The Vickers Wellesley came into public favour by its wonderful Egypt:
Australia non-stop flight

Frog Aeroplanes have always been favourites of the air-minded youth of Britain.

The new FROG model of the record-breaking Vickers Wellesley is perhaps
the most interesting of the FROG range of inexpensive constructor kits. It

will give hours of pleasure to any amateur constructor, and, when it is completed,
it really does fly.

Constructor kits trom 176 to 21/-, including models to SM.AE. competition
specitications.

USE THE BEST MATERIALS

Promising models sometimes give disappointing results; not because of errors
in design, but through the use of inferior materials and inefficient airscrews.
Do not make this mistake when building your new machine.

International Model Aircraft Ltd., so long famous for the excellent workmanship
of the FROG models, are now supplying balsa wood, tissue, fully shaped
airscrews and everything needed by the model aeroplane maker. These

materials are of the same high standard as used in FROG SM.A.E Competition
Models. Ask tor them by name at your local FROG stockists.

FROG SERVICE IS ALWAYS AT YOUR SERVICE

| B CGU PON lo Lines Bros. LI‘.-;L “J:‘:DL :ﬁ}
Covered by World Patents | Please send me  Morden Road, London S.W.19
granted and pmding. NOUT “Frog" ' e .
Made in England by [nter- coloured leaflet
nartonal Model Aiveraft Led. with particulars

of the “Frog” NAME.........ccoceuuennn...
OBTAINABLE AT ALL GOOD DEALERS AND STORES. Sole Concessionaires: | ri~ing Club and

how to obtain
LINES BROS. LTD., MORDEN RD.. MERTON. $.W.18

ADDRESS.............

handsome enam-
elled "‘Frog"*

P:Ju: -?"m.’s:-_n:.
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PERFECT

S SCALE MODELS

COLLECTING

Territorial Army Field Brigade in action with 18-Pounder Guns, and (night]
a 3-inch Anti-Aircraft Gun with crew.

MOBILE ANTI-AIRCRAFT UNIT

R Dinky Toys No. 162 | » |
Dinky Toys No. 161 Comprises scale models of an 18-pounder quick-firing Field

Comprises scale models of a quick-firing anti-aircraft Gun Gun, Trailer and “'Light Dragon"” Motor Tractor.

mounted on a mobile platform and a Searchlight mounted Price 27= per set
on a lorry. Both Gun and Searchlight have elevating and

swivelling movements. Price 3= per set Nowadays every boy Is

interested in the Mech-
anised Units of the
British Army. The Royal
Tank Corps Sets have
been great favourites
since their introduction
into the Dinky Toys
range in 1937. The 18-
Pounder Field Gun Unit
and the Anti-Aircraft

ROYAL TANK CORPS MEDIUM TANK SET

151a 1504 151c Unit that h _ X
Mo. 15la Medium Tank .. each 1/6 No. 151d Water Tank Traller sach 6d. Eﬂjﬂ}" even areater
No. 151b Tlﬂﬂ!-pﬂrl' Wanr.':-n . - 1.“ I No. 150d Driver 3d. ; g
No. 15lc Cooker Trailer " . 7d. " . popularity.

Price of complete sl 311

ROYAL TANK CORPS LIGHT TANK SET

Dinky Toys MNo. 152

No. 152a Light Tank .. each 12 No. 152¢ Austin Seven Car each 4d.
Mo, 152b Reconnaissance Car . 1/= MNo. 150d Driver ., ad.

Price of complete set 2/9
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Collecting Dinky Toys is one of the most fascinating of all hobbies. These realistic miniatures are unique in their rich colouring

A FASCINATING
COLLECTING HOBBY

OVER 300
VARIETIES

and perfection of design and finish, and their range s so wide as to appeal to all tastes. This season many new items have been
ntroduced including wonderful scale models of the latest types of Aeroplanes and Motor Cars, and many others.

Every boy or girl who has not already done so should start this delightful collecting hobby to-day. All the models can be
purchased either separately or in complete sets.

HAWKER "HURRICANE' SINGLE-SEATER FIGHTER
(Camouflaged)

JUNKERS Ju 90 AIR LINER

Dinky Tovs No. 62w

Scale modals of the Impenal Airways “Frobishar”
class linars. Three models avallable, nameag:
id e 5 . Xk = L

Frabisher,!' “‘Falcon' and Fortuna.'

Price 10d. each

DE HAVILLAND “ALBATROSS"
MAIL LINER

Dinky Toys No. 62r

Scale model of one of the "Albatross” mail liners
built for the Air Ministry for expenimental flights

Price 10d. each

Dinky Toys No. 62n
Scale model of the |atest type of German air liner,

Dinky Toys Mo, &62h

scale model of the Hawker "Hurncane' Single-Seater Fighter
axlansively used by the R.A.F Price bd. each

HAWKER "HURRICANE' SINGLE-SEATER FIGHTER
(Aluminium Finish)

Dinky Toys No. 62s

Smilar to Dinky Toys No. 62h but with Aluminium finish
Price Bd. ecach

having a top speed of 256 m.p.h. Price 11d. each

GIANT HIGH-SPEED MONOPLANE
Dinky Toys No. &2y

Smilar n type to Junkers Ju 90 air liner
Assorted colours Frice 11 1d. each

MAYO COMPOSITE AIRCRAFT

PRESENTATION AEROPLANE SET

PRESENTATION AEROPLANE SET

Dinky Toys No. 64

This composite Aeroplane Set, In presenta-
lion box, consists of one each of the following

Dinky Toys MNo, 65

This composite Aeroplane Set, In presenta-
tion box, consists of the following Dinky Toys-

Dinky Toys:

No. 60g D.H. "Comet" Aeroplane
No. 62h Hawker "Hurricane'' Single-Seater
Fighter (Camouflaged).

No. 60r Empire Flying Boat.
No. 60t Douglas "DC3" Air Liner.

No. 60v “"Whitley"" Bomber
No. 60w “"Clipper III" Flying Boat.

Dinky Toys No. 63

No. 62k The King’s Aeroplane — Airspeed scale model of the Mavo Composite Aitcrall No. 62n Junkers Ju 20 Air Liner.
“Envoy."” Piice 2= 'sach No. 6Z2p Armstrong Whitworth "Ensign’ A
No. 62m Airspeed “Etnvoy"” Monoplane. The components of the above can be purchased Liner.

caoparately

No. é3a Flying Boat ""Maia'’

No. 62r De Havilland "Albatross’' Mail Liner.

No. 62w Impenal Airways "‘Frobisher” Class
Air Liner. Price 7=

No. 62s Hawker "Hurricane'' Single-Seater
Fighter (Aluminium Finish).
No. 63b Seaplane "Mercury.”  Price 373

s 113 each

No. 63b Seaplane “Mercury”™ ... .. 8d. oach

SPORTS CARS

SEDANS AND COUPES

B < & U =
W -
40

-

3%a
Dinky Tovs No. 39

Fittea with delachable rubber tyres

3%a—Packard "Super 8" Touring 39d—Buick “Vicaroy™ Saloan

Dinky Toys No. 38

Fitted with detachable rubber tyres. Sedan Car Price 10d, each Car Price 10d. =ach
dBa—Frazer-Nash BM.W. Sports 38d—Alvis Sports Tourer. Price 10d. each 19b—0ldsmobile  ** Six ™ J9e—Chrysler "Royal"”
| Oldsmob S
Lar. ..o Price 10d. each 3Be—Trniumph “"Dolomite” Sadan Car... i as T L Sedan T - 10d.
38b—Sunbeam-Talbot Sports Sports Coupe ... .. 10d. A . Y 39f—Jtudebaker "'State
Eﬂl Ty Ty * w o ¥ 1“#- : .j " _L.rlrl-l:ﬂl_l LE.:I:' }rr .I::ijmﬂndﬂ.r” Ea[l:”:’n
38f—5.5. "Jaguar" Sporls Coupe e o 10d. .. Car,., e o 10d.
38c—Laganda Sparts Car .. 10d. .. Car,.. i v 3 o

Price of complate sel §/-
Raady July

Price of complete sel 5.'-
Ready August

MECCANO LIMITED —  BINNS ROAD  —  LIVERPOOL 13




“EAIRYCYCLES"
and TRICYCLES
(Regd.)

i P =

_ FAIRYCYCLE
T i Ve | RECY TRADE MARK]
L MODEL NO 2,

‘ | o - |
g A R O—

TRI-ANG TRICYCLE No. 5B (Regd. Trade Mark)

Cycle chain drive with free-wheel. Ball-bearings throughout. Frame
best quality weldless cycle tubing. 16 in. front and rear wheels. 11 in.

jointless sponge-rubber tyres. Roller lever brake. Coil spring saddle.

CHROMIUM FITTINGS. Black, blue or maroon. Price 59/6 o > LAL

TRI-ANG TRICYCLE NO5B .. "
REGD. TRADE MARK!

1Ill(Ir YACHTS “FAIRYCYCLE” (Regd.) MODEL No. 2

Cycl | . 14 in. _ N . )
TRI-ANG ycle tubular frame and forks. 14 in. wheels. 1} in. jointless sponge

rubber tyres. Ball-bearing pedals. Roller lever brake. Two-coil saddle.
SPEED BOATS

Chain cover, Stand. CHROMIUM-PLATED FITTINGS. Black, blue or
s

maroon, Price 39/6

OREANG SPEED BOAT No. X
TRI-ANG SPEED BOAT No. 3

Specially designed hull with mahogany deck, brass fittings, ventilators
and detachable motor cover. Yery powerful clockwork mechanism.

Complete with bow pennant and stern flag. Hull 20} in. overall.
Electric Motor 22/6 Price 21 /-

TRI-ANG

CYRO TRICYCLE axo GYRO CYCLE

i
R

“K” YACHT “MARGARET”

AUTOMATIC STEERING. Pactent light-weight

weather resisting hull. Mahogany deck. Mast and
boom made from finest selected material, best

quality sails, fully adjusctable. Beautifully finished
in blue and white. Length of hull, 26 in.
Price 21/- J

A i | _ﬁ.ﬂ*f@ W . o=
< GYRO. TRICYCLE o et ™ “.GYRO CYCLE B o =*
Patent Pending. Patents pending in other Countries. British patent 479,430,
Obtainable at all The Gyro Triar:ycle is an nqr:smnding novelty with The gay little figure astride the saddle appears to balance
d T many new tricks, fitcted with Gyroscope in front himself as he pedals merrily all over the place, and with
g00 oYy Shnps and wheel on similar principle to the famous Gyro his flexible arms creates the illusion in the most realistic
Stores. Cycle, Price 5/11 way that he is steering the Gyro Cycle by the handlebars,

Price 5/-

Mmade by LINES BROS. LTD., Tri-ang Works, LONDON S.W.19




Editorial Office:
Binns Road, Liverpool 13

England

The Thrill of a Great Launch

Few sights are more thrilling than the launch of a
ereat ship, whether for the Navv. or the Mercantile

NEXT MONTH: "STAR-GAZING MADE EASY.”

Marine. Even those of us who have been present at..

many launches still feel the
same breathless excitement as
the critical moment approaches.
And then, as the vessel begins
her majestic sweep down the
ways -to the water that is her
element, we make our con-
tribution to the great cheer that
goes up ifrom the vast crowd
of spectators.

It was 1nevitable that there
should be some form of cere-
mony when a ship takes to the

rater for the first time. In past
centuries 1t was usual for the
health of the ship to be drunk
irom a silver goblet that after-
wards was thrown overboard.
lo the shipwrights this seemed
a waste of good silver, so they
fixed nets round the ship to
catch the goblet. Then more
important people began to
quarrel as to who should have
this when i1t was retrieved, and
the result was that for some
time ceremonies were out of
favour.

When the present custom of
breaking a bottle of wine over
the bows was introduced is

1 | | - - IEaaaas

MAGAZINE

With the Editor

PUBLISHING DATE: Ist JULY

Vol XXIV. No. 6
June 1939

No such mishap could have occurred at the launch of
the battleship " Prince of Wales” at the yard of Cammell
Laird and Co. Ltd., Birkenhead, described on page 343.
The bottle was suspended by two chains in such a manner
that the Princess Roval had only to walk backward
with 1t 1in her hand and release
it in order to crash 1t fairly
against the stem of the vessel,
so that 1t could not {fail to
break. This plan has the addi-
tional advantage that the lady
christening the ship keeps clear
of the champagne splashes!

Coming Attractions

Next month's “M.M.” will
contain an unusual article on
the ranches in the far West of
America where visitors can spend
their holidays rniding, fishing
and hunting, and even taking
part in real cowboy activities
of the kind that most of us
can only read about 1 books.
Visitors enjoying this glorious
kind of life are described as
“dudes,” and with the owner
of the ranch, who 1s known as
the ""dude wrangler,” and his
cowboys and staft, they make
up the “outht,” to use the
true Wild West word.

Another feature of great in-
terest will be the fhirst of a
series of articles dealing with
the romantic story of kEdison,

not known. Gradually 1t became }he [ Frince of Wales™ just before her launch at Birkenhead. The funnelsof  the famous inventor. This article

the “‘Mauretania,

receiving her final touches in the fitting-out basin,

ofhicially recognised by the appear above the roof of the shed in the background. Photograph by will describe how the one-time

Admiralty, and early last cen-
tury 1t became usual to ask a lady to perform the
christening, although nobody can explain why. This soon
led to disaster, for a certain titled lady who was invited to
christen a naval vessel launched at Plymouth dockyard
completely missed the ship when she threw the bottle at
it, and it a spectator instead! The poor man was
seriously injured, and naturally sued tor damages.
After this mishap the precaution was taken of tving the
bottle to the bows of the vessel by means of a rope. Even
then there were occasions when two or three attempts had
to be made before the bottle hit the ship’s bows and broke.

T. C. L. Hutchinson, Liverpool.

329

newspaper boy got his chance
and grasped 1t with both hands, and how he founded
the laboratory at Menlo Park, New Jersey, from which
came such a marvellous stream of electrical and other
wonders.

Other fine articles I have 1n preparation tell how
the C.P.R. gets its sleepers in the lumber camps in
the mountains of British Columbia, and describe
the wonderful submarine plough that buries ocean
cables 1n the bed of the sea to keep them out of the
way of trawling gear. Still another article deals with the
marvels of butterfly migration.
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EA BIRDS that nest along the shore or dunes are great

favourites among bird watchers. True sea birds, which
apart from nesting do not approach the shore, appear to
possess more individual character than those of their kind
that are land bound, and the cliffs, headlands and rocky
1slands of the British Isles are particularly attractive to
them. The number of sea birds nesting round our shores
indeed 18 1mcalculable. Comparatively small 1slands like
S>t. Kilda and Mingulay in the Outer Hebrides house
hundreds ot thousands annually. The way 1n which
gulllemots pack themselves and
their eggs on the tops of isolated
stacks oft some parts of the coast
has to be seen to be believed.
and the surface of some 1slands
used by pufhns has become so
honeycombed with their bur-
rows as to make walking over
the nesting area dangerous.

There are eight idlI‘lU cCoOmmon
British breeding cliff nesters.
These are the herring and kitti-
wake gulls; three members of
the auk tribe, the razorbill,
gulllemot and puffin; the cor-
morant and 1ts smaller cousin
the shag, and the increasingly
numerous fulmar petrel. All
except the fulnrar petrel nest
more or less in colonies.

To the average visitor to cliffs
where sea birds throng, the one
that perhaps commands most
attention 1s the puffin. This
comical bird, with its huge and
vari-coloured bill 1s, as our cover
suggests, an entertammment 1n
itself. Standing on top of the
chiff edge 1n rows, the father
puthins appear to be showing oft
to one another their own import-
ance. Some have several small fish dangling crosswise in
their colourful bills. When seen thus, one imagines that
the fish were intended for the Mrs. Puffins, and that on
seeing their friends the birds had decided to join in the
party before delivering the food they had caught.
Judging by some of the deep grunts and growls from
down the nesting burrows, which are followed by the

hurried retreat of the male puﬂnh domestic ‘lnmhh 'S qre
h}_. no means confined to human bei mgﬂh* 1T hese “tmxlh are

quite startling when first heard, coming as it seems
out of the Earth itself.

1he pufhin 1s fairly tame and will allow close approach,
tollowing one with its staring eye, appar ently even more
interested in the human being than is its disturber in
itself. At a distance of about 10 ft. the features of the bird
may be examined in detail. The large red, vellow and
blue bill, and the orange feet and legs, contrast with the

Guillemots with their eggs. These are laid on narrow ledges and often are
rolled off by the feet of the owner diving seaward when alarmed.

THE MECCANO MAGAZINE

Our British Sea Birds

Some Favourite Clitf Nesters

By H. Auger

black and white ot the rest of the body. The bill is no less
remarkable imn form than in colour, for it is provided inside
with spikes projecting towards the throat to retain the
hish as caught, and to allow the bill to be opened to
enable further fish to be caught without loss of the first.
In the autumn the coloured outside of the bill scales
off and 1s lost.

F'or the size of 1ts body, the wings of the puffin, as with
all the birds of the auk tribe, are comparatively small,
limiting 1its lifting powers and necessitating rtlpl:l wing
beats. Its mability to rise quickly
s best seen from a boat. On
bemg approached the puffin
paddles along the surface of the
sea with wings and feet, relying
almost entirely on the lift of a
wave to give the necessary toss
into the air. kven then its speed
15 sometimes insufficient, with
the result that collision with
the next wave crest stalls its
flight completely. In these cir-
cumstances, or when the sea is
calm, the bird realises its plight
and promptly dives, reappearing
well away from the cause of
1ts fears.

(Great numbers of puffins
perish during the nesting season.
They are victims of murder by
the great black backed gull,
which waits outside the puffin’s
burrow and seizes him by the
neck as he comes out. This gull
1s the putfin’s most dreaded
enemy.

1he two other auks found on
british chiffs are the razorbill
and the guillemot, birds that are
very much alike and appear to
enjoy each other’'s company.
Both birds have white fronts and dark backs, although
the dark parts on the guillemot are brown rather than
black, and when seen together they may be distinguished
by the razorbill's deep bill, with its curious white stripe,
against the guillemot’s pointed bill and longer neck.
13 f}t]l coutlle mot and razorbill, like the putfin, lay only a
single egg, but what an egg! 1t is huge for the size of the
bird, being long and ]mmttd ancd t]mt of the guillemot
possesses one of the most varied colour schemes ever
seen on birds’ eggs. As only one egg 1s laid, no nest is
required to hold the eggs ti_"IU'LtllLI as 1s usually the case
with other birds, and it is laid on a bare rock ledge that
sometimes 1s hardly wide enough to hold the brooding
parent. From this perilous position the egg is often
rolled 1nto space by the feet of the owner diving seaward
when scared.

I'he pear shape of the egg 1s supposed to allow it to roll
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Razorbills alighting on a rock. These birds are distinguished from guillemots by their deep bills, on which

there is a curious white stripe.

round 1n a circle on 1its ledge, and so prevent it from
toppling into the sea. If it were not for this shape it would
be difficult for the auks to brood their eggs, and even as it
1s the bird can only stand over its egg, placing the
pointed end between its legs. One wonders at the egg
hatching at all, especially as it is in contact with the hard
cold rock. It 1s a still greater mystery how razorbill and
guillemot chicks reach the sea alive from their dizzy
cradles, even 1f they happen to have a clear drop into the
water and there are no jagged rocks at the foot of
the clhit. ~

The thght of the adult auks is none too certain. The
birds have to make several efforts to gauge the right
height and speed before landing, and then appear to crash
into the chiff, displaying none of the grace of, say, a gull.

Should there be no wind when the guillemots leave their

ledge no great distance 1s reached before the sea is struck
with a loud smack. The guillemots crowd together on the
ledges more than the razorbills and a strange sight they
present, all nodding and swaying their heads,
occasionally swelling their growls and grunts into
a loud chorus.

T'he kittiwake and herring gulls, although hard
to distinguish from a distance, are as unlike in
habits as if they belonged to different families. The
kittiwake 1s timid and apparently oblivious to all
other clift life, while the herring gull is a thief and
general mischief-maker, among other crimes
eating quantities of eggs. Each species lays two or
three eggs, varying in colour from cream to dark
brown with darker markings.

The tiniest ledges in the most precipitous parts
of the chif are chosen by the kittiwake as a
support for 1ts neat nest. Great trouble is taken
in pulling grasses out of the cliff top for the nest
construction, whole patches of turf above the
colony being stripped. The young of the kittiwake
are white with a black collar and bar across the
wings, and 1n this dress are the most attractive
of all the gull family. :

T'he herring gull is the one most commonly seen all
round the shores.of Britain, the immature birds having
a mottled brown appearance. Young herring are the
main food supply of this bird, this accounting for its
name. The kittiwake's name comes from the sound of
1ts oft-repeated cry.

Lhe cormorant and the shag are two striking and
weird birds, less common than the foregoing species.

1he cormorant 1s the larger, and, in Britain,
the rarer of the two. Both are expert
fishermen, and in China the cormorant is
tamed and trained to the advantage of the
owner. A curious habit of this bird is that of
standing on a low rock and holding its
wings out to dry,

Early in the year both species make a large
nest of coarse seaweed and lay three or four
long white eggs. The voung, when hatched,
are covered by skin with no down or feathers,
and, when able to stand up, tremble violently

| 1if approached and cry like small children.

I'he shag usually chooses the darker parts

| of the chff, such as caves, gullies and ledges
| sheltered by an overhanging rock.

A bird that is rapidly extending its
numbers and 1ts range as a breeding bird in
the British Isles is the fulmar petrel. A
common Arctic bird, at one time it nested in
the British Isles only on St. Kilda, but it now
nests all round the cliffs of Scotland, and as far south
as I'lamborough on the east coast and Pembrokeshire
on the west. It has a preference for the top ledges of
the cliff, where its single white egg is laid. No notice
1s taken of its neighbours, as the fulmar is fearless,
sitting alongside whatever other species of cliff bird
happens to be on the ledge chosen. Other usually
aggressive birds well know the effectiveness of the
lulmar’s defence, for when annoved it ejects a well-
directed jet of slimy oil from the back of its throat,
as the observer quickly finds out.

In flight, the fulmar is the finest glider of all birds,
as the heading 1llustration on the opposite page suggests.
[t delights in tracing the edge-of the cliff on the upward
current of air, but on land it is helpless, its legs appearing
useless. It resembles a dark-coloured herring gull,
with a bill possessing a curious notched upper mandible.
T'he sight of a gliding fulmar is sufficient excuse for
favouring cliff nesting birds above all others.

P
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A cormorant with young birds. The cormorant is an expert fisherman and in China is tamed and
trained to calch fish for its owner.

In winter the nesting cliffs are deserted, and except for

gulls, the only sea birds seen near land are dead or storm-
driven vagrants. The migration of the fish upon which

they feed may be the controlling influence over their
winter movements. Ringing of yvoung birds in certain areas
and their later recovery has shown that these birds travel
hundreds of miles in all directions, and that they have
no fixed migration routes.
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“the water,” as they usually term the silt,
an air pressure of 25 lb. per sq. in. above
atmosphere has been found mnecessary.
The interior of a tube is a fairly familiar
sight nowadays, though when one comes to
examine it, ““in the raw’’ so to speak, there
are many interesting and perhaps un-
expected features in its design. The tunnel
walls consist of a series of cast i1ron rings,
each 20 in. long, and each complete ring 1s
made 1n seven sections. These rings have
deep flanges on each side through which the
adjacent rings are bolted together. The
flanges are finished oft with a smooth
surface so that when adjacent sections are
bolted together they make a good joint;
the inner edge of the joint 1s caulked with
lead, so that should any water manage to
creep through the joint of the flanges none
could possibly percolate through into the
tunnels. During constructional work the
compressed air keeps back all the water, but
one cannot retain compressed air when the
line is open! The amount of metal used 1in
tube construction is perhaps not generally
realised. A single ring weighs roughly
1% tons, and this 1s only 20 in. long; a mile
of single-line tunnel weighs over 5,000 tons!
We now set off towards the working face.
Along the completed line of tunnel a hight
railway 1s laid, and on this the material
excavated 1s brought to the shafts for
convevance to the surface. One quickly
notices, too, a slight fogginess i1n the
atmosphere; this is characteristic of tunnels
under air pressure. My

Looking into the guide told me that in the

ilot | Y
{}he t:vn?;_.ﬁ':.'::;g wrtmnw under hagh pres-

River from the sure, 25 1b. per sq. 1n. or

full-size  tunnel. so, this slight mist devﬂ]npﬁ

T € 0 . id Fi
[ﬂh lhir? 271?5??3 imto a real "fog.” After

reproduced about 10 minutes walking

'London’s Underground” Grows

By a Railway Engineer

REMARKABLE scheme of develop-

ment of “'London’s Underground™ has
been prepared in conjunction with the main
line railways, and 15 now being carried out.
Any such extension mvolves a host of
problems in construction. In the present
imstance the most interesting work 1s the
extension of the Central line eastward
from Liverpool St., and in this article 1 will
deal with this section of the scheme.

To permit of through running between
the Central London line—the old “"7Two-
penny Twube''—and the various L.N.E.R.
lines that serve the "dormitory” boroughs
in kssex the tube rallway 1s being extended
to Stratford. At this point it will come to
the surface, and the re-arrangement of the
station here will permit of easy interchange
of passengers between surface and under-
ground trains. A glance at a map 1s enough
to suggest that thus might prove an awk-
ward section in which to drive tunnels.
Between Bow and Stratiord the course
crosses the delta of the River Lea: the
Hackney and Leyton marshes are near at
hand, and the river itself is flowing in five
separate channels! A deep-level tube line
would have been a fairly straightforward
job to construct, but just where this difficult
ground 1s entered upon the new railway is
rising to the surface.

By the courtesy of the L.ondon Passenger
Iransport Board 1 was privileged to see the
works i progress on tlhis very interesting
section. I'he tunnels are being bored from a
number of working shafts. In the River Lea
area, where the railway i1s rising to the
surface, the new line 1s carned immediately
beneath the embankment of the L.N.E. R
and the tubes pass through some 'r.ec:r}f
difficult ground. In a typical location there

1Is ordinary gravel, or ballast as 1t 1s here
termed, for a few feet, and then after a
shallow layer of mottled clay there comes a
section of silt, stutf that i1s hittle removed
from wet mud. Not until some depth below
the line of the new railwav is the hard blue
London clay reached.

I was taken into the tunnels down a
working shaft adjacent to Pudding Mill
river. At this point the line 1s so near to the
surface that a minute's descent on a
vertical ladder brought us to the workings.
Where the tunnels are drniven through
water-bearing ground the construction has
to be carried on under compressed air, and
the first business was to go through an air
lock, from the open air to the sealed
chamber within. Owing to the presence of
the L.N.E.R. embankment the working
shaft 1s situated to one side of the hine of
the new tube railway, and the passageway
containing the air lock is at right angles to
the tunnels. The passage through the air
lock 1s a strange experience. 1he chamber
itself has a distinctly forbidding look; 1t 1s
sealed off from the open air, and ifrom the
portion of the tunnel already driven, by
massive steel doors only about five feet
high. Once inside the air pressure 1s allowed
to build up gradually, and the inr:reaf-;e 15
quickly felt by a slight paiyon one’s ear-
drums. My guide suggested swallowing
repeatedly; this I found a very successful
remedy, so that by the time we were up to
the working pressure and the inner door
came swinging open 1 had grown more or
less accustomed to the unusual conditions.
The pressure being used on this particular
section was 81 1b. per sq. in. above at-
mosphere; this 1s comparatively low, for on
stretches where the actual working face 1s 1n

ti:&’;:‘;?’ﬂ;f ""; on longitudinal planks rest-
Transport Hntﬁ'd. ing on the cross sleepers of

the railway we came to the
shield itself. One's first impression 1s that of
the comparatively few men at work. It
takes a gang of only six men to drive the
tunnel for a tube railway.

The shields being used for the construc-
tion of this part of the line may be lhikened
to a short length of tubular tunnel, with the
addition that the forward end 1s provided
with a hood extending round the upper half
of the circle of the tunnel. Before the shield
can advance a narrow trench has to be dug
in the working face; this trench 15 semi-
circular and accommodates the hood of the
shield when the latter is pushed forward.
The hood also supports the roof. Across the
middle of this tubular shield, at nght angles
to its axis, 18 a bulkhead that can 1
necessary be nndu watertight.

The “knife,”” as the hood is sometimes
called, i1s driven forward i steps equal to
the length of one tunnel ring. Around the
mmside of the tubular shield are fixed 20
compressed-air rams, so arranged that their
pistons push in a line parallel to the
direction of the tunnel. These pistons push
against the flange of the last tunnel ring
fixed in position. After the shield has
advanced, that portion of earth inside the
hood has to be excavated. On the particular
section I wisited aMl this excavation was
being done by hand, and the gravel 1s
shovelled through one of the bulkhead doors
into the wagons waiting just outside. While
this is being done the pistons of the rams
are withdrawn, and a further 20 1n. long
section of tunnel lining can be fitted into
position. How much force i1s necessary to
drive the shield takes some realising; the
rams work at 3.000 Ib. per sq. in., and the
maximum combined thrust of the dozen of
them is just over 600 tons!
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Night work. One of the cross girders for underpinning the L.N.E.R. line being pul into position.

I'he rate of progress naturally wvaries
according to the nature of the ground, but
when matters are going fairly smoothly an
advance of 40 1n. or two section lengths,
during an eight-hour shift represents an
average rate. 1his 15 equal to about 55 ft.
per week,

A question that naturally anises i1s "“"How
do they keep the shield going straight?"
T'he general line of advance 1s checked by a
sight on the bulkhead of the shield which is
kept in true alignment with two fixed
sights accurately located in the completed
line of tunnel. There 1s often, too, a tendency
for the shield to skew in its advance, due
possibly to 1ts meeting with a greater re-
sistance on one side than the other. To keep
a check on progress at each forward drive an
ingenious, yvet very simple device is used. To
each side of the shield 1s attached a tail-rod,
in a manner that may be hkened to the
reins on a horse: these rods are the same
length, and the amount ot advance on each
side of the tunnel can be readily checked by
marks on the tunnel walls. The water
pressure m any of the rams can be regu-
lated independently of all the others, and 1if
it 1s found that a shield is tending to skew 1in
one direction the pressures can be adjusted
SO as to produce a straight drive. VWhere 1t1s
necessary to put a curve in the hine of rail-
way a special tail rod, shorter in proportion
to the radius of curvature, i1s used on the
imner side of the curve.

Owing to the nature of the ground 1t is
not always possible to go straight ahead
with the full-sized tube tunnel, which 1s
12 ft. 1n diameter. An interesting case
occurred where the line of tunnel passed
very close underneath that channel of the
LLea which 1s known as Waterworks River.
I'he ground just beneath the river bed was
so very “"hively’” that it was necessary to
mject chemical consolidating matter in
order to make 1t suthciently solid to drnive a
tunnel through it, even in compressed air.
A fair proportion of this consolidation was
apphed from above, from a boat, but this
was not possible 1in mid-stream where there
1S a pier of the bridge carrving the L.N.E. K.
Accordingly, from the nearest point
reached by the full-sized tube tunnel
a pilot tunnel 7 ft. 1in
diameter was driven under- The two small

neath the MWaterworks f.}-.ﬂiectﬁ”g: l:::::;
Kiver. I'rom this the chemi- pass give access to

cal consolidation was 1n- the air locks divid-

= 1 Pag=r s . ing the compressed
jected upwards, and the = WOLkTnE from
ground thus rendered suth- the outer
ciently stable for the full- atmosphere.

sized tunnel to be constructed.

One of the most complicated pieces of
work 1s necessary just to the east of Strat-
ford station, where the new line, after mak-
ing a surface connection with the . N. E. R,
18 burrowing again. In a very short distance
the tracks have to pass under the four-road
main line to East Angha, Head room is not
sufficient to drive a tube tunnel, and so the
engineers have had to resort to the cut-and-
cover method. Now 1t 1s one thing to build
a tunnel in this way when the ground on the
surface 18 clear, but quite another matter
when cutting under one of the busiest main-
lines of the country! Little by little the
L.NCECRL tracks are being underpinned, and
the permanent way carried on heavy cross-
girders. 1t s a lengthy process, for to put in
the cross-girders entails complete possession
of at least one of the four roads, and that
can only be obtained at week-ends.

Further complications at this point—
11 anv were needed!—have been caused by
the bottom of the new cut-and-cover
section being "in the water.” The cross-
section of this part of the tunnel is rect-
angular, and the wvertical side walls are
based on tubular sections filled with con-

crete. lhese foundations were constructed
in just the same way as an ordinary tube
tunnel, under compressed air. The two
foundation tubes are being linked together
by a third tube of oval section, 1n which
the formation to carrv the permanent way
will eventually be built up.

At this same location two other obstacles
were encountered. Just at the point where
the line crosses under the L.N.E.R. a main
sewer and a gas main ran across the direct
line of the new tunnel, and both of these
have had to be diverted. In the case of the
gas main it was a comparatively easy
matter to construct a new section dipping
underneath the new railway. With the
sewer the gradient of course could not be
altered, however, and a deviation has been
built to bring the pipe under the railway at
a point where the latter is at a higher level,
quite close to Strattord station.

Such 1s but a mere outline of the wonder-
ful work now in progress under East
L.ondon, work unparalleled for difficulty 1n
the history of tube railway construction. In
little more than a years time miles of
shining rails will have replaced the shields,
the mud, and the air-locks i the tunnels;
colour-light signals and automatic train
stops will be functioning, and brlliantly-
lighted trains will be carrying Londoners
in their millions through the silt of the Lea
delta. A few of them will recall days and
nights spent in the clouded atmosphere of
tunnels under compressed air, but to the
vast majority the eastern extension will
mean no more than vet another ramihcation
of the magic carpet of “London’s Under-
ground.”

This Tube extension is closely associated
with the L.N.E.R. Eastern Section electri-
fication scheme. After passing under the
L.N.E.R. tracks the Tube line 1s to remain
beneath the surface as far as Leyton, where
a junction is to be made with the L.N.E.R.
branch to Loughton and Ongar that 1s to
be electrified from Leyton onwards. IFrom
beyvond Leytonstone a new line will ink up
with the L.N.E.R. route to Hainault.

In addition to the equipment of  the
Ongar and Hainault branches with electric
conductor rails the L.N.E.R. lLiverpool
Street and Shenfield lines are to be electri-
fied on the overhead wire system.
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A Centenary Sailing

On 26th September is the Centenary
Anmversary ol the Royal Mail Lines Ltd.,
and on that date their new luxury liner
“Andes” will leave this countrv for South
America on  her maiwden wvovage. [Lhe
“Andes” 1s bemmg built at  Bellast by
Harland and Wolff ILtd., and until her
launch 1 March she was the largest
merchant ship on the stocks 1in a British
shipvard. She 15 now fitting out afloat,
and her distinctive design is already taking

cHect in a raked rounded stem, cruser stern,

rounded bridge ftront and streamlined
lunnel. The illustration shows well her
fine hull hines.

The “"Andes” 1s a twin-screw turbine
ship, with a length overall of 669 {t., and a
gross tonnage of about 26,500, The accom-
modation for her 607 passeéngers, in two
classes, well maintains the Royal Mail
fleet’s reputation for comfort and luxury.

Notable Motorships to be Built Abroad

A triple-screw passenger liner of 18,000
ton gross to be built for the Cie. des
Messageries Marntimes, of Paris, will be
France s most powertul motorshap. 'he new
vessel, which will be 594 {t. in length, will be
driven by three Sulzer single-acting, two-
stroke Iesel engines, each driving one
propeller shaft, and having a total power
output of nearly 31,000 b.h.p. This 1s de-
signed to give atrial speed of about 22 knots,
and a service speed of 20 knots. When com-
pleted the liner will be placed in the com-
pany’s Marseilles-China- Japan service.

Another high-power motorship under
construction abroad 1s the ""Stockholm, a
passenger and cargo vessel ordered by the
Swedish-American Line for their Gothen-
burg-New York service. The orgimal
“Stockholm was destroved by fire while
being fitted out atloat at Monfalcone, 1taly.
Part of the hull of the vessel that was not
damaged will be utihsed 1in the construction
and equipment of the new ship, and the
main engines and other machinery un-
aftected will be installed. The design ol the
vessel provides for a length of 625 ft. be-
tween perpendiculars, accommodation for
|, 350 passengers, and engmes of 22,000
.h.p., giving a service speed of 19 knots. The
new “‘Stockholm’ 1s to be readv 1n 1940,
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Our Growing Navy

I'hree giant warships for the British Navy

have been launched so far this vear. |he
hirst of these to leave the slips was the
battleship “"Kung George V', which on 21st
February took the water at the Walker-on-
Tyne Naval Yard of Vickers-Armstrongs
Ltd, This 1s the hrst battleship to be
Taunched in Britain for 14 vyears. She will
have a displacement of 35,000 tons, and a
quadruple-screw arrangement of Parsons
geared turbines developing some 130,000
s.h.p. will give her a speed of about 30
knots. Her armament will include ten
|4-in. guns arranged 1n three turrets and
sixteen 51-in. guns arranged in twin turrets,
together with anti-aircraft guns. Aircraft
carried in special hangars will be launched
into the air by catapult. The ship will be
manned by about 1,500 officers and men.

In  April  Vickers-Armstrongs  Ltd.
launched at their Barrow yvard the largest
ship yvet built there for the British Navy.
This was the aircraft carrier ""[llustrious,”
the first of four vessels of this class laid
down in 1937. She 1s 753 {t. long, with a
displacement of 23,000 tons, and accommo-
dation 1s being provided for 70 aircratt. 1 he
’arsons turbines are designed to develop

4
-

110,000 s.h.p., and should give a speed of
over 30 knots. There will be hangars on two
decks, connected to the flight deck bv

means of lifts. To ensure against fire,
electrically-operated fireproof curtains will
divide the hangars into sections.

T'he thard large warship to be launched
was the battleship " Prince of Wales,” a
sister ship of the " King George V.'" She is
being built by Cammell Laird and Co. Ltd.,
at Birkenhead, and was sent off the slips on
3rd May by H.R.H<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>