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THE MECCANO MAGAZINE
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MORE FUN .. MORE THR".LS . MORE VALUE

i MECCANO

Every Outtit bigger—so that you can build more models. tvery
model better—so that you get more fun making and playing with

j;;lhilﬁﬂ*

.rﬁ ..__.L‘F1

them. Boys! These thrilling improvements have made Meccano
more than ever the greatest hobby in the world

e i

%

LA |

Bridges, cranes, aeroplanes, ships—the standard interchange-
able Meccano parts make them all Think of the endless fun el

could have with your friends building these magnificent models.

The thrill of Meccano model building never ends—there is always

something new to make and something new to invent. Your deale:
will be glad to show you the latest Meccano Outfits.

PRICES OF COMPLETE OUTFITS FROM 3”.

This is a fine working
maodel ol an HL'I'HL v
Jibh Crane built with
Outfit No. 4.

' MECCANO LIMITED
BINNS ROAD
LIVERPOOL 13
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-HAMLEY-BROTHERS: LTD em% 1“‘
200-202,REGENT STREET,LONDON Wi - N

( OUR ONLY ADDRESS )

~ AMAZING SGENES IN YACHT RACGE!!

TOMMY’S Tommy Glaims | “k"CLAsS |
YACHTS

YACHT Fﬂul Play' . ;

Asplendid Racing Yacht

ESTABLISHED -
I

Very line models.

fitted with lightweight Interviewed by our reporter alter the accident ottt o
ata =y - ighiweilght melia
metal masts and booms. had occurred, Tommy, challenger for the R
Automalic steering, % S e - hull, tatlored sails,
Union silk sails cor- Local Pond Tr{}phy’, Sald IHCIIQ['IE']T‘IH}": SUEh d sveiv vacht Guar
: rectly tailored. thing has never happened to me belore.

anteed to sail,
Someone must have tampered with the ruader

‘ of my yacht. The accident couldn't have

| 14" Hull .. price 3'M1 ... post éd.
| happened otherwise. Why, | bought my yacht 16" L 4M
| at Hamley's and you know that they never 18" , .. 5*-;1
[ 20" - . "y /! .
et you down! ar " s ,J

Heather Belle

e Heather Ell length 18" price  30/-
2 e 1E;th;: Dew .. nf %g: * : ;}E;E GOT ANY GARGU ?

- - T, 4
EE?:EEE E‘ii‘ | ; ggrr | N Eéﬁggg Because if you have, here's just the thing for
Tu’*?hiilﬂ*gllt-f-atﬁ:ﬁ}r . 4" | [9;:?!, vou, This COASTAL STEAMER has a powerlul

clockwork motor, two working derricks, anchor
and winch, dummy ventilators, portholes and
navigation hghts, Com-

plete Wili; carqo. 29[6
Length 30 in. Price

Smaller sizes: 1/76. 10/6 and //6. Post 9d

Mahogany hull, natural varnish; fitted powerful clockwork motor, will run 300 ft.
on one winding Wind screen, flags, adjustable steering, Hull length

25", Price

"_:_"‘" AN SERs -‘
- l g

CABIN CRUISER

Electric motor, mahogany super-structure, separate switches
——— s | ———-‘1\ for motor and navigation haghts.

\ “Nido" length 20" price 3776
| ’ /
“Juno" b acn Y < . 45/-
"Venus" * L 28" L I o L

{E‘attern:*s. for Venus 2/6 extra)
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A PERFECY
Haik DRESSING

THE best way to successis to look efficient as well  In bottles
as to be efhicient. Brylcreem will help you by and tubes

I£

v : . : . .3 : Larger bottles,
making your hair easy to manage and giving it a TARTET
naturally smart appearance. From all Chemists

and Hairdressers

" BRYLCREEM —THE PERFECT HAIR DRESSING

The County Perfumery Company, North Circular Road, West Twyford, London, N.W.10 royds C.591

GET READY

TO DO YOUR OWN
DEVELOPING AND PRINTING

this season and make your hobby
more Interesting and pleasing

- |
| il i H e JOHNSON’S
Hall the fun of running your rolling stock is the knowledge that you ! e S HOTOORAPY b |

" A Photographic Outfit

have built it yourself. Milbro true-to-scale replicas of Cattle Wagons, Box | e iy includes:

Wagons, iﬁlrenl :Naﬁ-::.uns, etc.,barehauppl!;ed with working blue print for e, ;s Dark Room Lamp, 2 Dishes.
easy assembly. It's cheaper to buy them this way, too, than ready assembled. Printing Frame, Glass Measure.
MEAT VANS Thermometer, Wallet, Azol,

Amido| Packet, 3 M.Q. Packets
and Tin of Acid Fixing, and
complete instructions.

10’6
Of any dealer, or post free

(United Kingdom only)
on receipt of P.O.

A fine reproduction of iis prolotype,.

made from best quality seasoned timber.
Go—Finished 108 each

Gl— ., . VYI¥0 each

Milbro rolling stock, locos and track
partsare the real thing inminiature!
Precision-built to give the szame
exacting service expected of the
great Brinsh railway svystems.
Send 6d. for Catalogue describing

the full Milbro range.

Send at once for our Free Booklet on

M"an TRUE-TOSCALE DEVELOPING AND PRINTING

VB licas OV Vell’déilit Address all letters to
uitzs amon, (ﬂ.ﬂ B T cert. JOHNSON & SON

London Showrooms: 2, Victoria Colonnade, Victoria House, Southampton Row, W.C.1. HENDON. LONDON N WA
. Y.

Manufacturing
Chemists Ltd.

BINDING THE "M.M.”

Binding cases for back numbers of the Magazine
may be obtained from Messrs. O. H. Bateman and Co.,
23, Hanover Street, Liverpool. These are supplied in
two sizes (1) for six copies price 3/3 and (2) for twelve
copies price 4/9, post free in each case. The binding
cases are supplied in what is known as *‘Quarter
Basil, full cloth.”” They are tastefully embossed in

gold with the name ""Meccano Magazine," and on
the back is the name and volume number.

Binding 6 and |2 copies. These binding cases are supplied so that readers

may have their Magazines bound locally, but where desired, the firm men-
\::— tioned above will bind Meccand Magazines at a charge of 5/9 for six issues or
Write for b 7 /6 for twelve issues, including the cost of the binding and also return carriage.
further detaile | The covers of the Magazines may be included or omitted as required, but in
and all information \ the absence of any instructions to the contrary they will be included.
about canoeing nnd_ catalogue Whilst the binding of the twelve Magazines is quite satisfactory, they form
of folding and non-folding canoes. 2 rather bulky volume and for that reason arrangements have been made to
D Dept. M.M., 21-27, bind six months' Magazines where so desired, as explained above.
ATs l ‘Hatfleld Street,

London E.C.1,.
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The correctness of aircraft design is measured
by performance.

FROG construction kits enable the enthusiast
to build a model with both high performance
and excellent appearance.

Now is the time to build your model aeroplane.
Buy a FROG construction kit and see how easy

it is to make a “super” machine. No tools required R T
—all parts cut to shape. L A e—m—_
Prices range from 1/6 to 21 /- and include flying ' Y] :
scale models of military and civil aircraft also.
Competition models to S.M.A.E. specification.

HAWKER HURRICANE KIT 27 -

DO NOT MISS THE NEW KITS!

Supermarine Spitfire 27- and Vickers Wellesley 276
AVAILABLE SHORTLY

NO TOOLS REQUIRED - ALL PARTS CUT TO SHAPE - INSTRUCTIONS EASY TO FOLLOW - EXCELLENT PERFORMANCE

FROG R

Covered by World Paients
QBTAINABLE AT ALL GOOD TOYSHOPS AND STORES  Sole Concessionaires

,-:,rrunrcd and pending.
LINES BROS. LTD., MORDEN ROAD,

COUPON {o Lines Bros. Ltd. (Dept. 5),
Please send me M{Trdﬂﬂ Rﬂﬂd; Lﬂ”dﬂ”, b IF+19

your ‘" Frog™
coloured f-r.'-:ii“lﬁﬁf
with particuiars
of the ** Frog’'
Flving Club and

Made in F'r land by Inter-
national Mo E.’ Aircrafr Led.

NAME.

o o obramn

Tﬂdﬂ' Mark handsome EHEH‘I* ADDRESS.,.

MERTON, 5.W.13 Regd. Pilor bad;f PLEASE WRITE IN BLOCK LETTERS 5/39
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Territorial Army Field Brigade in action with 18-Pounder Guns, and (right)
a 3-inch Anti-Aircraft Gun with crew.

MOBILE ANTI-AIRCRAFT UNIT

i M

o Dinky Toys No. 162 | o |
Dinky Toys No. 161 Comprises scale models of an 18-pounder quick-hiring Field

Comprises scale models ot a quick-tiring anti-aircralt Gun Gun, Trailer and "'Light Dragon’ Motor Tractor.

mounted on a mobile platiorm and a Searchlight mounted Price 27= per set
on a lorry. Both Gun and Searchlight have elevating and
swivelling movements. Price 34= per sel Nowadays every boy is
interested in the Mech-
ROYAL TANK CORPS MEDIUM TANK SET anised Units of the

Bri i1sh Army. The Royal
Tanks Co'ps Sets have
been great lavourites

since their introduction

" into the Dinky Toys

range in 1937. The 18-

Te x: \ ﬁ Pounder Field Gun Unit
1513 151d 150d 151 ¢ and the Anti-Aircralt

Unit that have just been

Dinky Toys No. 151 _
added promise to

Na.« 15la Medium Tank .. =ach 1|6 No. 151d Water Tank Trailer each 6d. enjoy even greater
No. 151b Tiansport Wagon .. & 11 . * '
No. 15lc  Cooker Trailer g 7d. NG.. 1oUd| Driver - 3 o S popularily.

Price of complete ot 3]1)

ROYAL TANK CORPS LIGHT TANK SET

152 ¢

Dinky Toys No. 152

Ma. 152a Light Tank .. @ach 12 No. 152c Austin Seven Car each 4d.
No. 152b Raconnaissance Car 1= [ No. 150d Driver .. 3d.

Price of complete set 2/9



A FASCINATING
COLLECTING HOBBY

ITHE MECCANO MAGAZINE

OVER 300
VARIETIES

Collecting Dinky Toys is one of the most fascinating of all hobbies. These realistic miniatures are unique in
t_heir rich colouring and perfection of design and finish, and their range is so wide as to appeal to all tastes.

New items are continually being introduced. This month we draw special attention to the two new Aeroplane
Presentation Sets. The machines included form a splendid collection.

D.H. “"COMET'" AEROPLANE

."'." '

il

"

Dinky Toys No. 60g

scale model of the aeroplane usad by

Flying Officer A. E. Clouston and Mr,
V. Ricketts in their record llight to New
faaland and back. Price Bd. sach

DOUGLAS ""D.C.3"" AIR LINER

Dinky Toys No., &0

scale model of the Douglas "D.C.3" air

Zner, which 15 In regular service on
Amerncan and buropean routes.
Price 9d. =sach

ARMSTRONG WHITWORTH
“"WHITLEY"” BOMBER

-

4 a r""rr.:‘q-"'"""'-n-,..,
il-.-'.'-. ol

Dinky Toys No. &0v

scale model of the "Whilley” lona-range

heavy bomber adopled by the R.AF,
Price 8d, each

ARMSTRONG WHITWORTH
“"WHITLEY" BOMBER

(With Shadow Shading)
Rinky Toys MNo. 621
Similar to Dinky Toys Ne. 60v but with Air

Ministry Shadow Shading. Price 11d. each

ARMSTRONG WHITWORTH
“ENSIGN" AIR LINER

Dinky Toys MNo. é2p

Scale model of the largast British air liner
51X models available, named "“Ensitn.”
“Elsinore”  “Explover.,” “Echo.”

“Ettrick” and "' Elvsian.' Price 1{-aach

BRITISH 40-SEATER AIR LINER
Dinky Toys No. &62x

Similar in type to the Armstrong Whitworth

“ensign’’ air liner. Azsorled colours.
Price 1/= each

Scale modal of the Pan American Airways
llying boat that toock part in the transatlantic

MECCANO LIMITED

NEW THIS MONTH!!

PRESENTATION AEROPLANE SETS

Dinky Toys No. 64

This set, In présentation box, consists of one each of Dinky

Toys No. 60g D.H. "Comet" Aecroplane, No. 62h Hawker

"Hurnicane” Single-Seater Fighter (Shadow Shaded) No. 673

Hawker "Hurricane™ Single-Seater Fighter (Aluminium Finish),

No. 62k The King's Aeroplane-Airspeed “Envoy,”” No. 62m

Atrspeed "Envoy' Monoplane, No. 63b Seaplane “Mercury.”
Price 373 per set

Dinky Toys No. 65

This set, in presentation box, consists of one each of Dinky
Toys No. 60r Empire Flying Boat, No. 60t “"Douglas DC3"
Air Liner, No. 60v “"Whitley” Bomber, No. 60w "“Clipper 111"
Flying Boat, No. 62n Junkers Ju 90 Air Liner, No. 62p

Armstrong Whitworth “Ensign” Air Liner, No. 62r De
Havilland “'Albatross” Air Liner, No. 62w Imperial Airways

“Frobisher'" Class Air Liner. Price 77= per set

FLYING BOAT "CLIPPER I

Dinkv Tove No &2m

scale model of the Airspead "Envoy' twin-
engined commarcial mopoplane, As

Dinky Toys No. 60w

colouUrs.

Dinky Toys MNo. &2k

Scale model
supplied to the Air Council for tha
Flight.

expenmental flights in 1937
Price 1/= each

IMPERIAL AIRWAYS “‘FROBISHER™
CLASS LINER

-I.
- _I_---l-‘:‘
_————.
— N —
. -
= B s -.-
-
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Dinky Toys No. 62w

Scale models of the Impenal Airways "'Frobisher”
class liners. Three models available, named:

.

AIRSPEED "ENVOY'™ MOBNBPLANE

Frice bd. each

THE KING'S AEROPLANE

of the Airspeed "Envoy"

Frice 8d. each

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

‘.b'___, %

Dinky Tove No. 62s

FAIREY "BATTLE'" BOMBER

Dinky Tovs Mo. &0n

Model of the Fairay “'Battle" day bomber, a
ivpe much used by the R.AF. It carnas a pilot
and gumher. Price 4id. each

EMPIRE FLYING BOATS

Dinky Toys No. 60r
Scale models of the famous Imperial Airways
Flying Boats. Twelve models available named:

“Caledonia,” "Canopus,” “Corsair,”
“Challenger," ""Centurion,"” "“Cambria,"
“"Capella,"" ""Ceres,” "Clio,” "Calypso,"
“Corinna"" and ‘'Cheviot.’” Price 1/- each

ATLANTIC FLYING BOAT
Dinky Toys No. &60x

simifar in type to the Empire Flying Boal.
Assorled colours. Price 1/« each

JUNKERS Ju 80 AIR LINER

Dinky Toye Mo. é62n

scale model of the latest type of German air liner,
having a top speed of 256 m.p.h. Price 11d. each

sorled

GIANT HIGH-SPEED MONOPLANE
Dinky Toys MNo. 62y

Similar in type to Junkers “Ju 20"
Assorted colours.

Ring's air  liner.

Price 11d. each

MAYO COMPOSITE AIRCRAFT

Dinky Toys MNo. 63

Scale medel of the Mayo Compositea Arcraft
Price 2/- »ach

“Frobisher,” "‘Falcon” and "“Fortuna." Similar to Dinky Toys N& &2h but with
Price 10d. each . Alumimum firish. Price Bd. each

DE HAVILLAND “"ALBATROSS" HAWKER "HURRICANE' SINGLE-
MAIL LINER SEATER FIGHTER (Shadow Shaded)

Dinky Toys MNo. é62¢

Scale model cf one of the "'Albatross” mail liners
butlt for the Air Ministry for expenmental flights

Frice 10d. each

Scale model of the Hawkar

thia R.A.F.

BINNS ROAD

Dinky Teys No. &2h

-’1 |'r:|"' s B f :l-l F }" = b '*E F | r ey
..:! g [ :jt.l-:iit.l I:_g ll'l;_.r .'l:t.| '.r11|'.h'|'r

FI'I'HIE. 6d. =ach

The components ef the above can be purchased
separately.

No. 63a Flying Boat ""Maia"'
No. 63b Seaplane ""Mercury’'

1/3 esach
9d. each

LIVERPOOL 13
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CYRO TRICYCLE ... GYRO CYCLE

GYRO TRICYCLE . GYRO CYCLE )}
Patent Pending,. British patent 479,430. Patents pending in other Countries,
The Gyro Tricycle is an outstanding novelty with The gay little figure astride the saddle appears to balance
many new tricks, ficted with Gyroscope in front himself as he pedals merrily all over the place, and with his
wheel on similar principle to the famous Gyro flexible arms creates the illusion in the most realistic way
Cycle. Price 5/11 that he is steering the Gyro Cycle by the handlebars.

Price §/-

ASK YOUR DEALERETO GIVE YOU A DEMONSTRATION

MINIC MODELS

ROAD TRANSPORT TRUE TO SCALE

Here's a fascinating new hobby, collecting real true-to-scale models of every form of road transport, with perfect replicas of garages,
petrol stations, etc. If you are already a model railway enthusiast become a transport enthusiast as well—or start with a hobby by

becoming a model transport collector. Almost every type of road transport is represented. Each model is strongly constructed and
fitted with long running mechanism and some are even fitted with electric lights.

_‘

MINIC Lorry with Cases. MINIC Taxi. MINIC Traffic Control Car. )
| ENGTH 5% ins. Price 1/6 LENGTH 4} ins. Price 2/~ LENGTH 5 ins. Price 1/6

-.F'ﬂ.ll-'. T

MINIC Daimler Sunshine Saloon

with Electric Headlamps and Battery.
LENGTH 51 ins. Price 3/6 with Mechanical Crane.

Without Electric Lights ,, 2/6 LENGTH 514 ins. Price 3/6

M® 3 SERVICF STATION _

MINIC Service Station No. 3.
Realistic gesjen, Imitation red tiled roof with sign, three large petrol
oumps, one large oil cabinet, two electric lights and battery, dummy
clock face and other signs. LENGTH 16 ins. Price 8/11
CARS NOT INCLUDED.

New Models To Add To Your Gnllectiun

These new models will be in your Toy Shop shortly.

Farm Lorry, Timber Lorry, Canvas Tilt Lorry, Coal
Lorry, Mechanical Horse and Milk Tanker, Ambulance,

Cable Lorry, Trolley Buses, Balloon Barrage Wagon.

British Made by LU e ) '
L I N E S B R o S L T D Mechanical Horse and Trailer with Cases, . MINIC Fire Engine
. . LENGTH 71 ins. Price 2/6 fémG_IE_:f:;r}EcimHeadlamps and FE:EME?-:
MORDEN ROAD, LONDON S.W.19
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SPEED BOATS, ELECTRIC CABIN CRUISERS

iCGASTAL STEAMERS, FISHING SMACKS

CLOCKWORK STEAM DRIFTERS
AND

:

L ALY
(ELOCR MoK STEAM .ﬂ.!l'J"'

CLOCKWORK STEAM DRIFTER

Realistic model with strong, long running clockwork mechanism,
adjustable mizzen sail and rudder, dummy ventilators, etc,
Length of hull, 164 ins. Price 17/6

NEW !!
Tugboat Construction Kit
Price 3/11.

No Tools. All Parts to Shape. K SPEED BOAT No. |
Clockwork Motor included. Fitted with powerful mechanism, windscreen, dummy
ventilators, control lever and adjustable rudder. Hull 16 in.
overall. Price 6/6

“K” YACHT “MARGARET”

Magnificent craft with AUTOMATIC STEERING.
Patent light-weight weather resisting hull. Solid
mahogany polished deck. Mast and boom made
from finest selected material, best quality sails,

fully adjustable. Beautifully finished in blue and
white. Length of hull, 26 in. Price 11/~

TRI-ANG SPEED BOAT No. 3

Specially designed hull with mahogany deck, brass
fittings, ventilators and detachable motor cover.
Very powerful clockwork mechanism. Complete
with bow pennant and stem flag, Hull 201 in. overall,

Electric Motor 22/6 Price 21/-

TRI-ANG
"UNITY"” JUVENILE
CYCLES

TRI-ANG

"FAIRYCYCLES" (Regd)
and TRICYCLES (Regd)

L —

“UNITY"” BOY’'S CYCLE No. I8 PB

18 in. frame. Finest quality British cycle tube. Wheels
18 in. x 1} in. CHROMIUM-PLATED rims. Dunlop
pneumatic tyres. Roller lever pattern brakes. Three-coil
saddle. & in. x & in. roller chain. Ball-bearings through-
out. Complete with equipment and finished in black,

blue or maroon. All usual bright parts CHROMIUM-
PLATED. Ages 7 to 11. Price 63/- _

e —-\t

" L DA — - FAIRYCYCLE
TRI-ANG TRICYCL o — ENCLAMND - ~30 [REGY TRADE MARK]
JHFED TH'AFIE ME‘“.HH- 59 e -..,__. MBDEEL H? E'I

TRI"ANG H"'--'.__...._.—-—-——- - .__*..-—-‘ e \ ,_j
| TRI-ANG TRICYCLE No. 5B (Regd. Trade Mark) Obtainable at all “FAIRYCYCLE" (Regd.) MODEL No. 2

Cycle chain drive with free-wheel Ball-bearings throughout. Frame and C : Ey g
| . _ . . ycle tubular frame and forks. 14 in. wheels. 1} in. jointless sponge-
forks best quality weldless cycle tubing. 16 in. front and rear wheels. 11 in. gnnd an 5hﬂp5 and rubber tyres. Ball-bearing pedals. Roller lever brake. Ing.mii Eﬂdfﬁﬂ.

jointless sponge-rubber tyres. Roller lever brake. Call spring saddle, Stores, Chain cover. St CHRO PL
CHROMIUM FITTINGS. Black, blue or maroon. Price 59/6 mar:]am Fi SNE ASREHERIRERT S T RO Ehcliiriiu?ﬁﬁz

Made by LINES BROS. LTD., Tri-ang Works, LONDON S.W.19
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With the Editor

“The Coronation Scot’” in America

Most of my readers will have been interested in the
description of the new “‘Coronation Scotf” tramn that
appeared in the “M.M.” a month or two ago. Since
then the train has been transported to the United
States for exhibition at the New York World's Fair
that opened vyesterday. Prior to the Fair it
was engaged in a tour of over 3,000 miles
from Baltimore to Chicago and back

to New York.

[t was the G.W.R. locomotive
“King George V' that in 1927
commenced the modern series
of wvisits of British loco-

motives and trains to the

[nited States. Then 1n

1933 the L.M.S. "“"Royal

Scot” locomotive and a

representative train made

a tour of over 11,000

miles in the United States

and Canada; and now the

“Roval Scol’s” younger

relative, the streamlined

Fditonial Ollice:

Binns Road, Liverpool 13

Vol. XXIV. No. 5
May 1939

England

The wisit of King George
and Oueen Ithzabeth will
make this month a notable
one in the history of Canada.
Their Majesties will cross
the Atlantic 1n H.M.5S.
“Repulse” and will proceed

I easy stages right across
the Dominion to Victoria
on Vancouver Island, a
westward  journey of 3,200
miles, in the course of which
their train will cross the Rockv
Mountains at a height ol
5.329 ft. above sea level. On the
return eastward a day will be spent
at Jasper 1n the famous Jasper
National Park. Running wvia Niagara
[*alls, the Roval train will cross the frontier
imto the United States for the four-day
visit to Washington and New York.

Then, returning to Canada, their Majesties Eﬂ‘i‘ﬂ‘3’{;:2Eé’fh'i‘:}f'ﬁﬁfi’ﬁniﬂﬂ
will rejoin H.M.S. “Repulse” at Halifax  will visit Canada and the United

_ 8 PR ype : States. The top photograph gives
for their return home. a glimpse an l}:n:“p-ﬁ }'ilatji;mml

The tour has T 3 2 . Park, Alberta. The bottom picture
he tour has been planned with the & AE e " Parlament

two-fold purpose of giving their Majesties  Buildings and the Ottawa River.
as full a picture of Canada as 1s possible

in the time, and of allowing the greatest possible number “Coronation Scot,”” has gone to demonstrate british
of their Canadian subjects to see them at the train railway progress on the other side ol the Atlantic.
windows in towns and villages where the train 1s not [t is unfortunate that loading gauge restrictions make
scheduled to stop. it impossible for us to see an American locomotive

The train in which their Majesties will make the in steam on British track. However, we shall at least
round trip across the North American Continent has be able to hear the sound of a real American engine
been specially prepared; a full description of 1t waill whistle when the train returns, for one has been
be found on page 266. presented to the locomotive.

: 265



266 THE MECCANO MAGAZINE

The King and Queen in Canada

Across a Continent in a Royal Train

By James Montagnes

HEN Iking George and QOueen Elizabeth arrive in Canada on

the 15th of this month for a tour of the Dominion and the

United States, they will find awaiting them at Quebec a home on

wheels, a train in which they will sleep at least 15 nights. Since sleep

. - will bE an essential for the Roval wvisitors on the tiring round-

trip across the North American continent, their home on wheels

has been arranged not only for transportation, but also to give
them the maximum possible rest.

When their Majesties travel in the United Kingdom they have at
their journey's end a Royal palace to which to retire. In Canada
there are no palaces, but the Dominion Government maintain two
homes for the Governor-General, who is the King's personal
representative. These are at Ottawa and Quebec City; and in these
two cities their Majesties
will make their homes in
the wviceregal residences,
not on the Roval train.

There will be two trains
on the Royal tour of
Canada. The first, the
pilot train, will house the
newspaper reporters and
photographers, and some
of the officials connected
with the tour. The second
train will have two cars
reserved for their Majesties,
the remaimmng 12 cars
being for other members
of the Rovyal party, the
Prime Minister of Canada.
and officials.

The two cars exclusively
reserved for the King and
Queen, entrance to which
will be guarded at all
times by Royal Canadian
Mounted Police and Scot-
land Yard detectives, are
the regular cars used by
the Canadian Governor-
General. These cars have
undergone a complete

not be distinguishable, however, all cars being specially renovated
for the trip, with distinguishing markings eliminated and even the
outside of the cars painted the same colours, royal blue and silver.

On account of the nature of the country through which Canadian
trains travel, ranging from the flat land of the western prairies to
the Rocky Mountains, various types of locomotives are necessary.
Part of the way, the modern streamlined engines of the two roads
will pull the train. A typical modern streamliner of the Canadian
National Railways 1s shown in the illustration on this page. This 18

one of the giants of the “6400" class, which have the 4-8-4 wheel
arrangement. They are very strniking-looking engines and were
introduced a year or two ago for service on the “Infernational
Linmnted”" and other important expresses. In the mountains special
type locomotives, capable
of pulling great loads up-
hill, will pilot the cars. The
trains will not make any
speed records, but will
traverse the Dominion in
such a manner as to give
their Majesties a good view
of the country, and at the
same time enable as manv
people as possible in towns
and wvillages where the
train does not make a stop
to see the Roval visitors
at the tram windows.
The trains will not travel
much at night, to allow
their Majesties to rest as
comfortably as possible for
the strenuous days ol
receptions.

The Roval train leaves
Ouebec City on the 16th of

this month, and follows
the broad St. Lawrence
River through some of the
oldest settled farming
country in the Domimon
to reach Montreal shortly
after midday. IFrom this

overhanling.and refurmish-  Streamlined 4-8-4 locomotive No. 6401 on a C.N.R. express. Engines of this class will take part in the  largest city their Majesties

ing. One contains three
bedrooms, with two tiled bathrooms complete with tub and shower
baths; the second contamns a dining room, lounge, secretarial office,
and two bedrooms. Both cars, like the rest of the train, are built
of steel, and will be air-conditioned to give an even temperature
inside whether it 15 hot or cold outside.

To each train will be attached a baggage car to store the many
trunks of clothes that will be required by their Majesties and officials
on the trip. There will be a modern dining car on each train, where
all members of the tour will have their three or four meals daily,

with all food cooked on the train. There will be also at least one
modern lounge or club caron each train, Forsleeping accommodation
for all members of the tour there will be two kinds of sleeping
cars—compartment and private cars with individual bedrooms for
one or two persons, and the standard 24-berth sleeping cars.
Because of the length of the trip, transcontinental sleeping cars
will be used with shower bath and barber shop facilities. All
cars will be air-conditioned.

lelephones will be installed on the train, and special crews will at

all times be ready to link the train with tht* rest of the world, so that
their Majesties may be able to chat with their young daughters,
Princess Elizabeth and Princess Margaret Rose, and friends.
should State or family matters require the King’s attention while
the train is travelling between various points in Ontario, it will be
}mamble to halt the train and connect telephone EL[Jp-:lFEltlﬁ to
adjacent telephone  or telegraph lines. The telephone will be
supervised by the Rn}ral Canadian Mounted Police.

The tram will be made up of cars from both Canadian roads, the
Canadian National and Canadian Pacific Railways. Equipment will

running of the Royal Special. Photograph by courtesy of the Canadian National Railways. will travel for a s<hort

distance during the night, to stop most of the nmight and continue
about dawn to reach Ottawa early in the morning. After four days in
Canada’s capital city, with its background of lumbering country, the
Rovyal train will make a one day and two night trip to Toronto,
Canada’s second largest city, where their Majesties will see the
tallest buildings in the British Empire.

FFrom Toronto the Royal train will travel at fast speed all might
and the next day, with few stops, through much unsettled virgin
forest lands and new mining regions, to Fort William and Port
Arthur at the western tip of the Great Lakes. With a short stop
during the night, the train will make good time on the next jump
to Winnipeg, Canada’s fourth city. Their Majesties will have
covered 1,600 miles from the time they left CQuebec city.

Next the train starts its trip across the flat prairies, where the
horizon stretches out like the sea as far as the eye can see. Regina 1s
reached after a night and morning trip, with a few short stops at
smaller towns. From Regina another night on the train, more short
stops, and Calgary in the Rocky Mountain foothills in the afternoon.

That evening the train goes to Banff, where their ] Majesties will rest
a day, may sleep in a hotel, and certainly will enjoy the beauties
of this 2,500 square mile game and recreation preserve.

Running at approximately schedule time the Roval train will go
through the Rocky Mountains in daylight, will make the dE‘E’E‘ET‘lt to
Vancouverduring the night, and arrive at Vancouver, Canada’s third
largest city, early in the morning. Late in the afternoon the train will
be left behind, as their Majesties cross the Strait of Georgia to
Victoria, on Vancouver Island. At Victoria they will spend the night
at the residence of (Continued on pagié 324)

:
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“The Coronation Scot”

in the United States

Famous Train’s 3,000-Mile Tour

HE principal British exhibit of railway interest at the
New York World’s Fair just opened 1s the new LL.M.S.
“Coronation Scot” train. This train 1s one of several in-
tended for regular service later on, and was described 1n
the “M.M." in IFebruary last. In the same issue we re-
corded the shipment of the train and 1ts locomotive
complete from Southampton Docks {for Baltimore.
[t 1s no light undertaking to arrange for the transport
of a modern express train to the other side of the world,
but the work was carried through without a hitch. For
shipment from Suuthcuuptnn the train was necessarily run
over the S.R., but the “"Coronation” locomotive L.M.S.
No. 6220 did not
haul 1ts own train
and 1 {fact was
itqelf n:‘unt-'eyud
‘dead” " as a
separate item. The
transfer from
L.MS., to S.R.
metals was carried
out by way of
Willesden, Kew
and Hounslow,
and S.R. loco-
motives were
responsible for
hauling first the
vehicles compos-
ing the train, and
then the loco-
motive, together
with a wagon con-

“The Coronation Scot'' on a trial run before shipment to the United States. The train is now on exhibition al the

presentation to the engine of an American type locomotive

whistle, which had been specially subscribed for by rail-
way enthusiastsin the United States. 1t will be interesting

for British enthusiasts to compare the deep tones of this
with the sounds emitted by the ordinary British loco-
motive whistles. We have become familiar with the
American locomotive “voice” through the medium of
sound films, but to hear the real thing fitted to a British
locomotive will be distinctly thrilling. The whistle will add
distinction to the passage of No. 6220 when 1t again
dashes through the linghish countryside.

The visit of the train, following on that of its relative
“The Royal Scot”
in 1933, has en-
abled Americans

-to see the progress
made on the
L.M.S. in loco-
motive and train
design and equip-
ment since that
date. In this re-
spect  Americans
are fortunate, for
while a train such
as' 1 heCoronation
Scol’ can be oper-
ated without difh-
culty over their
ratlways, 1t would
be impossible, ow-
ing to loading
gauge restrictions,

hmmg the ne- New York World's Fair, Photograph by courtesy of the L.M.S, for a t y I}i cal

cessary spares, down to Southampton Docks.

A special length of track had been laid down to
facihitate loading, and such is the efficiency of modern
equipment that it took 7 min. only to lift the locomotive,
swing it inboard and stow it in the hold. It is recorded

that rlurmg this time not so much as a word was heard
from those responsible for this part of the job! The vessel

entrusted with this unusual cargo was the motor ship
“Belpamela,” one of a number built for difficult tasks
of this kind.

On arrival at Baltimore “The Coronation Scot’’ first
enjoyed the hospitality of the shops of the Baltimore and
Ohio Railroad, and then commenced a tour of 3,121 miles
over eight different railroad systems before the com-
mencement of the actual display of the train at the I7air.
Among the systems concerned were the Baltimore and
Ohito, over which a mileage of 375 was covered, and the
Louisville and Nashville. The greatest distances travelled
on any one raillway were over the tracks of the well-known
New York Central and Pennsylvania systems, on which
849 and 839 miles respectively were covered. In the
course of the tour several important American cities were
visited, including that great American railroad centre,
Chicago.

An interesting feature of the visit to Chicago was the

United States train to be run over here. It will be recalled
from the article describing the train previously referred to
that to comply with American railway regulations a
special headlight and bell had to be provided for this tour.
In its present position, high up in front of the clhmney,
the bell could not be accommodated within the British
loading gauge. That 1s why the bell is not shown in the
illustration on this page—which was taken while the
train was making a trial run prior to shipment—or
ON OUr COVer.

The train has certainly aroused the interest of American
railway men, and has already been described 1 the
“Lowisville and Nashville Employees Magazine as
“distinctive in design and styling, and quite different
from 1ts American fmmtm*partﬁ.“ At the same time the
regular schedule of “The Coronation Scol” in running the
400-odd miles between London and Glasgow in 63 hr. 1s
sufficiently good to be called “amazing,” evenin a country
that claims the largest number of high-speed trains
in the world.

FFor the tour the traih consists of eight vehicles and 1n-
cludes a first-class sleeping car. In normal service no
sleepers are run on “‘The Coronation Scot,” but the car 1s
included to demonstrate how first-class travellers by
night are catered for in this country.
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miles of vineyards planted in the black lava
soil that 1s so wonderfully fertile. Higher up
we came to one of the main petrified streams
of lava, great rugged black blocks piled up
on top of each other without a trace of
vegetation anywhere. At one place we pulled
up to watch miners quarrving the lava,
which 1 the lower strata has been so
compressed that it can be hewn out hke
N blocks of granite.

On each side of this main stream the hills
were  beautifully wooded with sweet
chestnuts, oaks not yet in leaf, and a species
of gigantic broom. Just before we reached
the snowline I noticed that quite a number
of httle modern wvillas had been recently
built, obviously week-end resorts for the
wealthier townsfolk 1in Catania. Stopping
the car to take some photographs of the
wide plains that stretch into the interior of
the 1sland, | remember remarking on the
warmth—it seems so much hotter than in
the wvalley. Yet there was not a green
leal to be seen anywhere, while 3,000 ft.
below almond trees were in full blossom and
the fields were starred with thousands ot
wild flowers. At the time this struck me
as rather curious.

The road wound higher and higher in a
series of long hairpin bends, and at last
patches of snow began to appear in the
shady hollows. Soon our car was cutfing
through banks of snow three {t. deep on
each side, and everv moment it seemed to
become hotter and hotter in the blinding
sunshine! The road ended quite abruptly
within about a
thousand feet of the
summit, and vou
could park vyour car
comfortably and pay
a visit to the ""ktna

A Spring Holiday in Sicily

By L. Hugh Newman

A gaily painted Sicilian
cart. It is the fashion in
Sicily to cover the
panels of the woodwork

with scenes chosen from
Italian operas,

ICILY looks a long way from lLondon on

the map, but actually you can get there
in two days, if yvou do not mind travelling
all night. Personally I cannot sleep on
trains, and so I took the journey in easy
stages, spending a mght 1in Parns, Turin,
and Rome. In this way one can travel third
class without any discomfort, and with the
b0 per cent. oft the fares that the Italian
State Railways allow British tourists, the
whole return journey can be done for well
under £10, which is rather extraordinary
when compared with the cost of travel
m kngland.,

I was glatl I decided to cross Europe by
day as there was so much to see through the
carriage window. The first glimpse 1 had of
Sicily was at sunset, at the end of the third
day's journey. After flashing by orange
groves most ol the day I could not help
thinking that the sinking sun vanishing
behind the grey Sicihan hills looked just like
a4 giant orange! We were mn the land of
volcanos, and Stromboli stood smoking like
a dark blue cone rising out of a sea bluer
than any Riviera picture post card 1 have
ever seen. It was dark when we reached
Villa San Giovanni, the harbour station on
the “"toe " of Italy. Sicily was now diamond
studded with thousands of lights from
Messina. As the ferry boat crossed the
Straits the full moon over the mainland
macle a silver pathway across the narrow
stretch of water. I was up on the top deck,
and the air was as soft and warm as it is in
England in  June, though this was in
the first week of IFebruary.

When I landed I found that I was to
make the last part of my journey in one of
the new "'rapide’” streamlined Italian motor
trains. The engine started up and filled the
carnage with fumes of crude oil; and then it

minutes or so | clung to my seat, wondering
when we should jump the rails. Soon we
were going along at a tremendous speed—
on one side white villas flashing by in the
moonlight, on the other glimpses of rocks
washed by the sea. The noise was dreadful,
ten times worse than the noisiest under-
eground train in London: the smell of burned
oll was overpowering. I learned later that 1

- was unlucky, as the trains only shake like

this when they are nearly empty—with a
full load they are beautifully smooth
running. At last the tram slowed down, and
| heard the guard call out Taormina.

lTaormina 15 a town with a personality all
of 1ts own, unlike some of the other coast
towns hike Catama, Palermo and Svyracuse,
which are much bigger and more cos-
mopaolitan. It clings to the side of Mount
lauro over 600 ft. above the lonmian Sea
and facing south-east is a perfect little
pocket sun trap. But I think the chief
reason why I picked on Taormina was
because of the magnificent view of Mount
[itna vou get [rom here. This enormous
snow-capped volcano completely dominates
the landscape, and wherever vou go in
Taormina you see the glistening snowfields
in the background against the vivid blue
[talian sky.

Whenever I see a mountain 1 feel that I
want to have a closer look at it, and it was
not long betore 1 had decided to get to know
lxtna better. It was a good 40 miles from
laormina, though 1t looked so close: and 1
had heard that a motor road had recently
been built running night up to the snowline,
so 1 decided to go by car.

At first the road ran all the way along the
coast through numerous little villages; and
then, as we approached Catania, one of the
largest seaport towns in Sicily, we began to

Cafe” 1f yvou wished. There were crowds of
young people ski-ing, mostly Italian and
serman yvouths; and some of the hardier
ones even wore bathing dresses. 1 wished 1
had brounght my skis from England, for then
I could have written home to say that
within three or four hours of bathing in the
warm loman sea | had skied on Mount I£tna
at about 9,000 ft. above sea level, two
entirely different sports in one morning.

II'-||_ { qll._..

R

spurted forward like no other train I have
ever travelled mm. For the next twenty

chmb the south side of Etna, [ust outside

the suburbs of Catania we passed through A Sicilian and his son with strange musical instruments.
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The ruined Greco-Roman theatre at Taormina with Eina in the background.

I had my lunch sitting on a block of lava
that was sticking up above the snow. The
view was magnificent. The interior of the
Island was all blue and misty, with a river
winding along far away like a silver cord.
At this enormous height the sea did not
look blue at all, but more like a sheet of
burnished metal reflecting the sun; and of
course the horizon was lost in the heat haze.
I think this is the only time 1 have really
felt that I was standing on top of the world.

I made several further motor tours
during mvy stay in Sicily. One of the most
interesting was to the north-west corner ot
the Island to see the wonderful temple at
Segesta that still stands in lonely splendour,
almost untouched by time, after thousands
of vears. It i1s said to be the most 1m-
pressive example of Greek architecture in
existence to-day, and 15 supposed to have
been built in the fifth century B.C. |
counted the mmmense columns and there
were 36 of them, while the temple itsell
was over 200 {t. long. How they were
constructed is as much a mystery as the
building of the pyramids in Egypt. 1 saw
also some of the rumned Greek theatres that
are often hewn out of the rock on a hillside.

[ found the best wav to get a ghmpse ol
the real Sicilian peasant life was not to
travel by car, but to take a sandwich lunch
and go out for the dav on foot tramping the
hills and wvalleys. All the httle winding
pathwavys down into the warm valleys are 50
steep and rough that no cart can possibly
negotiate them. Instead yvou meet numerous
donkeys all heavily loaded either with
baskets of freshly picked oranges and
lemons, or with long narrow barrels of {fresh
water, and sometimes enormous bundles of
green fodder that almost hide the animals
from view. Women pass in single file carry-
ing baskets of laundry on their head, and 1
was amazed to see with what ease they
balanced their burdens. Some of them even

knitted as they walked down the stony

pathway.

On one of my excursions 1 came upon a
fast-runming mountain sStream at the
bottom of a valley and found several
women doing their weekly wash, standing
bare footed in the 1cy water and scrubbing
the clothes on a stone. Afterwards they
draped them on the bushes near by to dry

and bleach in the sun. I gave one woman a
coin to pose for a photograph, and un-
fortunately a crowd of ragged little children
spotted me. Up they came and started
tumbling about 1n the dust, standing on
their heads and turning somersaults just
like circus clowns, and 1t cost me a good
many lira before 1 could get nd of them.
And then a funny old man came up to me
and pointed to the little village on top of the
hill and then at his donkey, saying: " Lovely
donkey, to-morrow show you Castel Mola.”
He seemed so surprised when I made it
clear that I preferred to walk.

On the other side of the mountamn stream
there was an orange grove. Part ol this
stream had been led in artificial channels to
water the trees. A small herd of speckled
roats and a black pig were grazing in the
orchard. Two girls were picking the frut,
and they handed me a twig with three

oranges attached to it. Unfortunately these
did not taste as nice as they looked, as they
were very sour. Later I found out they were
not really eating oranges at all; the pulp
1s squeezed out and only the skins are
exported for candied peel.

I continued my walk over the next hill
and passed through olive orchards and by
trees full of lemons and tangerines. The
fresh scent of the frmit and the Howers
growing nunder the trees must have attracted
all the butterflies in the district, as 1 saw
swallow-tails, lovely orange and vyellow
cleopatra, pretty brown commas, and
lots of humming bird hawks.

The small white and pink houses all had
their terraced gardens well stocked with
fennel and garlic and beds of globe arti-
chokes. Higher up I came to the vineyards,
where I was surprised to see a pair of milking
cows harnessed to a very primitive wooden
plough. On the ledges that were too narrow
for the plough men were hacking up the soil
round the little crooked vine stumps that
had not yet started sprouting after the
hard pruning.

[ spent my evenings after dinner walking
up and down the main street 1n laormina,
watching the people in the cafes. Often the
quaint Sicilian music drew me nside, and |
watched the young people dancing their
national dance the Tarantella.

Not far from Taormina is the hittle village
called Castel Mola. It is perched on the very
top of a steep and rugged hill, and 1s a land-
mark for miles. I went up there by bus from
Taormina one day, and though the actual
distance is only about a mile and a half 1t
took us quite half an hour. It was steep
uphill all the way, and the road wound
round and round in spirals and hairpin
bends so many times that we motored about
six miles instead of the mile-and-a-half of
the footpath. In some places the road has
been built on enormous arches spanning the
gorges, and at times 1t made me feel quite
giddy to look out of the window. Eventually
we arrived at the village piazza, which 1s on
the edge of a 200 ft. precipice. From here
again the view was wonderful. In Taormina
[ felt I was pretty high up, but here I was
actually looking down on it, and the house
tops looked very far below me.

Prickly pear cactus, looking like giant Mickey Mouse ears, grows everywhere.




210 THE MECCANO MAGAZINE

How They Help Locomotives To Pull Their Loads

By Harold T. Freed

I}C her famous ode to little things, Julia Fletcher Carney has said: on the Norfolk Southern Railroad, appropriately named Sand Pit,
from a supply estimated at a milhon tons, carload after carload of

fine white sand 1s obtained for the Norfolk and Western and other

+ rallways. Sand also 1s supplied from pits located along the Big

“Little drops of water,
[attle gramns of sand,
Make the miehtyv ocean

- ' Hdnc’lv River at Fort Gav.
And the pleasant land, ;
g Before the Norfolk and Western accepted sand from either source
She could have written, as appropriately, that they help make for 1ts engines, 1t subjected samples of the material to rigid tests.
locomotives pull their loads! Water and sand together have about Much of the value of sand to a locomotive depends upon whether it

will flow easily and quickly to the rails when needed, so the railway
demands that it be finely-grained and relatively fre¢ from loam or
other foreign substances. Sand with too much loam has been found
to cake in the sand house and to become as hard as a clay saucer. To
ensure the delivery of the proper grade of sand, the Norfolk and
Western makes periodic tests of the material in its laboratories. One
of these tests consists of packing a moist sample in a evhndrical
mould and baking the sand thoroughly drv. Following the removal
of the mould the sand, to be acceptable, must crumble without
lumps by the apphcation of shght pressure.

Since 1t 1s impracticable for the concerns who supply the sand to
furnish 1t perfectly dry, the railway assumes the responsibility of
eliminating the moisture content and of screening 1t before 1t 1s
deposited 1 the locomotive t;unl;l box., The sand 1s ‘-1!11[}]3'!3{1 1)
open-top high capacity wagons or “gondolas’ and hopper vehicles. 1
patd a visit to the Shaffers Crossing coal wharf a little while ago to
observe how the sand 15 handled; and while there | ventured mto the
compartment of the coal wharf where the material 1s dried and
sifted. A minute or two in that oven-like place was enough for me!

The Norlolk and Western uses various devices to dry and clean
the sand before transferring it to the locomotives. At some terminals
the dryingis done by a l'it‘j."ft‘ stove: at others the moisture 1s removed
bv a network of steam pipes through which the sand drops when dry
on to a cleaning screen. Usually after the drving and cleaning, the
eritty substance is elevated by air pressure to a I:nn in the top of the

Filling one of the sand-boxes from the sand chute. coal wharf, whence 1 trickles, by gravity, through a pipe to
the locomotive sand-box.
as much to do with propelling a raillway engine as any two things, In the early davs of railways the engines had no sand-boxes.
even as much as coal and grease. Without the water, the wheels Men spread sand on the rails by hand to keep the wheels of the
would be motionless, without the sand thev would often spin iron horse  from shpping. Later a wooden box was attached to the
around 1neffectually on T]H‘ rails. front end of the locomotive for the purpose of carrying a supply ot
My vouthtful interest in hittle grains of sand was revived by a sand along with the traimn. FFinally, however, came the introduction
recent chat with an 4:-I'f'hh1i of the Transportation Department of of the rounded container mounted upon the top of the engine
the Norfolk and Western Railway, who keeps a record of the sand with pipes leading to the rails and 1t 1s the perfection of this system
used by the various engine terminals. “‘Did you know,’" he asked, of using sand that we know at present,
“that Norfolk and W estern engines required more than 30,000 tons
of sand in 1937—or more than 80 tons a day?” | was amhzed at

these hgures, Frankly, I would have guessed that the total amount
would be nearer 80 1b. than 80 tons!

I'riction 18 one of those things which 15 welcomed and even
sought after in some phases of railwav work, but despised and
avoruded m others. Long ago 1t was discovered that a few grains of
sand between the driving wheels of an engine and rails would enable
the rails to offer resistance to the motion of the wheels, permitting
the latter to push themselves forward much as a man walks.

It 15 of vast importance to ensure sufficient traction between the
rails and the wheels of a locomotive since the surface to be sanded 1s
relatively small. Mechanical experts have calculated that while the
total peripheral area of a locomotive driving wheel 70 inches 1in
diameter, excluding the flange, 1s approximately 800 sq. in., the
area ot the wheel 1n contact with the rail at any one time 1s only
about one-third of one square inch, or approximately the size of vour
thumb nail. It is in this small area, multiplied by perhaps six, eight
or twelve driving wheels, that the entire tractive eftort of the
locomotive 15 concentrated: and unless the rails resist the motion of
the wheels at these small but vital points the power of the engine
may be dissipated, or when the brakes are applied the wheels will
shde. Therefore railway locomotives are equipped with one or more
dewvices so that with the touch of his hand the driver can deposit sand
under the driving wheels, usually when starting, stopping or slowing
down the train. At these times the need for friction 1s greatest.

Between Cape Henry and Lynnhaven Inlet, near the Atlantic
Ocean, are famous sand dunes, some 35 feet lngh. At a little station

How sand is deposited on the rail.



The modern sanding devices 1n use on
Norfolk and Western locomotives are the
direct outgrowth of inventions by three
Norfolk and Western men, John G. Graham,
W. H. White, and M. J. Fowler. The present
devices, however, are greatly improved de-
velopments of the original inventions. A
vital improvement which is incorporated 1n
some Norfolk and Western locomotive sand-.
boxes is the “‘sand spreader,” which from a
touch of the driver’s hand on a valve haddle
in the cab, moves the sand out ol the cone
shape in the centre of the sand-box over the

outlets where it will be available for the [[FSSEEEREEE NS =

next operation.

It is all done by compressed air moving
through a system of valves, traps and pipes.
If you will look at the upper illustration on
this page you will see that the principal parts
of the locomotive sanding system are first the
sand-box, located on top of the boiler cloth-
ing or jacket; then come the pipes leading
from the sand-box to the sand trap or
sander, This is an L-shaped connection in the
pipes carrying the compressed air from the
locomotive air pump to the sand trap; and
finally there are the pipes carrying the sand
to the rail.

The operation of the system, I learned, 1s
as follows: When the driver moves a valve
handle in the cab a blast of air s forced into
the pipe leading from the sand trap to the
rails to clean out anv sand which may have become lodged in this
pipe. This blast is only momentary and is called the “cleaning
blast.” By a further movement of the handle this blast is followed by
a continuous current of air into the sand trap, propelling the sand as
it accumulates by gravity in the trap out and down into the pipe
leading to the rails. The latter pipes are so curved on the lower
ends that they place the deposit of sand directly at the point
where the locomotive wheels are in contact with the rails.

The number of sand-boxes, traps and pipes carned by the
different locomotives operated on the Norfolk and Western varies
with the number of driving wheels and also with the type ol
locomotive. Engines of the Mallet articulated type, for instance,
carry two sand-boxes, twelve sand traps and as many pipes;
while the four-wheel passenger locomotives carry only one sand-box
and two sanders.

The reason for the larger number of sanders on the freight
locomotives is the prevailing heavier loads hauled by these engines,
the slower speeds at which they operate and the consequently
ereater need for traction. In other words, when a locomotive
operates at near its capacity power, as a freight engine frequently
does, it i1s vitally necessary that each revolution of the drivers
result in a contribution to the total tractive effort. There must be
no wasted motion, and to prevent that possibility, the sand 1s
made readily available to the various driving wheels.

Another thing; I have often wondered why American locomotive
designers put sand-boxes on top of the engine;, so while 1 was
inspecting the boxes at close range with General Foreman C. M.
Pettrey, of Shaffers Crossing Shop, 1 inquired about it.

“They were put there because it’s the best possible place for
them,” he replied. ““You must keep 1n mind,” he added, "that
the sand, to be of any use, must be kept dry. In its position on
top of the engines, the sand-box absorbs some of the heat from
the boiler, and any moisture which the sand may have accumau-
lated is driven out. In addition to this, the position of the sand-box
provides good elevation so that the force of gravity may operate
to the maximum extent in the system of pipes which conduct
the sand to the rails.”

“Why,” T asked, “do the boxes have that peculiar shape?"

“The shape of the box has much to do with the flow of the
sand. If the container were square, for mstance, all of the sand
would never leave it. The present design permits the sand to
fall readily into the opening that carries it to the sand trap. Lhen
there is another fact that vou probably don’t know. On most of
our larger locomotives the boxes have two compartments with
a division in the top parallel with the engine. This 15 to prevent
the sand from packing on top and thus becoming unavailable
for service.” You will notice alsa that the depth of the box varies
with the contour of the engine. This has been done to provide
the proper clearance.”

(This article is veproduced by courtesy of The Editor of the ""Norfolk
and Western Magazine.”” The author, Havold T. Freed, is one of
the Assistant Editors of that journal.)
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The sand distribution system on a Norfolk and Western locomotive.

The foregoing article is of special interest to DBritish readers as
showing the difference between American and British practice.

In the first place, in British practice separate sand-boxes for each
wheel to be sanded are placed either above or below the footplate ol
the engine. Sometimes when sand-boxes above the [ootplate are
used they are.combined with one of the driving wheel splashers.
There have been instances of DBritish locomotives carrying their
sand-boxes on top of the boiler, notably the first 2-6 s to run 1n
Britain, which uj:r;.maﬁ:d in 1879 on the former Great Eastern
Railwayv. Their general design incidentally imcluded a number
of American features,

Although air is sometimes used as the medium for power sanding,
steam 1s a favourite for the operation of auxiharies on bBritish
locomotives. Steam sanding apparatus was first developed on
the former Midland. Railway many vyears ago, actually after
experiments had been made with compressed air. OUne advantage
of steam sanding is that, in addition to forcing the sand right under
the wheels, it clears the rails of any grease that may be on them.

Manv locomotives, particularly the older type, have nothing
better than gravity sanding to rely on. In this system the sand 1s
simply allowed to fall through pipes on to the rails when a valve 1s
mechanically opened from the cab. It is a satisfactory system up to
a point, but there is always the possibility of a strong side wind re-
moving the sand from the rails before it has had time to be of any use.

A refinement in connection with locomotive sanding that has been
provided on certain 1..M.S. engines i1s a special arrangement which,
bv means of a jet of water, removes the sand from the rails after the
passage of the driving wheels. This prevents the sand from iter-
fering with track circuits, and no doubt to some extent it reduces the
resistance to the passage of the wheels of the train.—EDITOR.

The driver moving the sanding lever in the cab.



The Start of The Racing Season

With the coming of May the motor
racing season gets properly into its stride
and fmm now until the end of October is to
be a continuous programme of interesting
events both in this country and on the
Continent. Among the outstanding events
arranged for this month are the Inter-
national T rophy Race, which will take place
at Brooklands on 6th, and the Tripoh Grand
Prix, which will be run at Tripoli on 7th.
The former 1s one of the most important
events held at Brooklands, and this year
motor racing enthusiasts are awaiting it
with even more interest than usual, for it is
expected that among the entrants will be
one of four new L. IX.A. cars that are now
being completed at the maker's works.
llLast year the Trophy was won by P.
McClure in a Riley, with an average speed
for the distance of 204 miles of 84.36 m. p.h.
IX. Mavs and N, . Wilson, both of whom
drove L.IKK.A.'s were second and third
respectively.

Another event for decision this month 1s
the Antwerp Grand Prix on the 21st, and
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this will be fn][mw-:i on the 27th by the first
of this year’s Shelsley Walsh Hill' Climbs.
The record for this famous Hill was regained
last September by Raymond Mavys in his
2-litre 5. IR.A., his time for the climb being
37.80 5::-.{:1:-111'1:;,

While 1t 15 unhkely that 1939 will see
so many attempts to set up new speed
records of various kinds as were made last
yvear there 1s to be at least one challenger for
the world’s land speed record at present
held by Captain G. E. T. Eyston with a
speed of 357.5 m. p.h. This will be Mr. John
Cobb, who if all goes well will make his
attempt on the Bonneville Salt Flats, in the
United States, in August. He will use the
“Railton” that did so well in his attempts
last September, and the giant car s already
being overhauled and prepared for the task
that lies before 1t. The great Napiler engines
by which 1t 1s propelled have been removed
irom the chassis and tests have been made
with a view to obtaining even greater power
frr:-m them.

Captain Eyston will not take has car
“"Thunderbolt” to America again this vear
as he 1s busy planning a new car that he

hopes to have ready for action 1 1940, Na
details of 1t are vet available, but 1t 1s
beheved that 1t will be lhighter than
“Thunderbolt” and probably will have six
wheels, like its famous and successiul
predecessor,

The British Empire Trophy Race

The first important road race of the
season, the British Empire Trophy of 200
miles, was won by a voung ex-kEtonian,
A. P. Rolt, in an E.R.A. Seven other
LKA s were included among the 19
starters, and Rolt's was not only the
fastest but also one of the few machines
that managed to complete the course
without trouble. The car had been "“tuned”
for the race by F. W. Dixon, and its
success was as much a testimony to IDixon’'s
skill as to Rolt's good driving. Rolt led by
100 yds. at the end of the first lap, and he
increased his lead stes wdily ‘as the race went
on, finally winning by two laps and 42 sec.
from Hadlev, who drove the Austin 1in
which Charles Dodson won the event last
vear. This vear Dodson drove a Maserati,
and put up an excellent performance, but
he ran mto trouble near the end of the race.
The cylinder head of his car had cracked
during practice and had been hastily
welded together, It held until near the end,
but then failled altogether, and Dodson
had to retire.

Novel Traffic Lights

One of the most interesting types of
traffic hghts so far introduced 15 installed
at the Hague, Holland. The signal consists
of a large circular disc on which are fitted
12 vacuum tube lamps, six of which are
red wlhile the other six are green,

When all six red rings are lighted traffic
1s stationary. As time passes, one ring after
another 1s automatically extinguished, and
when the last disappears the green tubes
flash on and trafhc moves. The six green
rings then successively disappear and
the cvcle 1s repeated.

The special advantage of this system
over the red, amber, green lights used in
this country 1s that 1t allows traffic and
pedestrians to judge the time during which
a particular signal will operate. Motorists
held up by the red hights see 1mmediately
when to prepare to move, and the pedestrian
sees how much time remains tor him to
cross the junction. There 15 only one
Hlnminated area instead of three, and there
1s no amber light to be abused by either
pedestrnians or vehicles,. A somewhat
An impressive view of well-controlled motor traffic

leaving Aintree racecourse, Liverpool, after the Grand
National. Photograph, T. C. L. Hutchinson, Liverpool.
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similar system of lights was recently
demonstrated 1n  Massachusetts, 1n the
United States, In this case the signal con-
sists of 15 white and one red bulb arranged
In a circle.

A "‘Soap-Box'’ Derby at.Donington

small cars made by Boy Scouts will take
part in a novel "Soap-Box" Derby to be
held at Donington in June. The cars can be
constructed to resemble any known racing
cars, but to ensure that they may all have
about the same speed, they must conform
to certain specified rules and the cost of the
material used must not exceed 50 shillings.
lcverything except the wheels, tyres,
bearings, axles, steering wheels and steering
column must be made by the competitors
themselves, and no welding or soldering
will be permitted in the construction, lhe
wheels must not exceed 12 1n, 1in diameter.
Each car must be bult entirely by the
prospective driver himself, but he may
receive advice from others regarding the
design, and there will be separgte classes
arranged 1n accordance with the ages
of the competitors.

This Year's ‘‘Road Star’’ Rules

The system to be used this year 1n
allotting marks to British racing drivers
competing for the two stars awarded by the
British Racing Drivers’ Assoclation shows
little change from that adopted last year. In
formula races 15 points will be awarded to
the winner, 12 to the second dnver, and
nine to the third. The fourth and ffth
drivers will recetve six and five pomnts each
respectively, and all others who fimish the
course will recerve four pomnts. 1t has also
been decided that in future a drniver must
cover 83 per cent. of the total race distance
in order to qualify as a finisher. The pro-
portion formerly required was 80 per cent,

Motoring from New Zealand to London

A Mr. David Strang recently arrived 1n
[London from Auckland, New Zealand, after
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New Wheel Straking Device

The two upper illustrations on this page
show an interesting wheel strake device
knownas the Opperman " Quckgrip,” which
has been designed for use with tractors
equipped with pneumatic tyres. The
purpose ol the strakes 1s to enable the
wheels to grip the ground firmly when the
tractor 1s working on soft and muddy
surfaces, and one of 1ts special features is
that its use does not appreciably increase
the overall width of the wheel.

The device consists of 10 curved arms or
strakes pivoted around a cast metal ring
fitted to the wheel. When not in service the
strakes are folded imwards, as shown 1n the
illustration at the top of the page, and when
required for use they are swung outward so
as to encircle the tyre, as shown in the
smaller illustration. They are then locked
securely in position. No tools are required to
bring the strakes into action and the

The Opperman ‘‘Quickgrip’’ wheel strake device in the
“out of service'' position. When in use the strakes
encircle the tyre as shown in the illustration on the right.

Photographs by courtesy of W. J. Revnolds{Motors) Lid.,
Dagenham.

once more and motored through Persia, the
Syrian desert and Turkey on his way
to hurope,

A striking feature of the journev was the
performance of the car’'s tyres. Mr. Strang
finished with the same ltour Dunlop Tyres
and a spare with which he started, and only
five punctures were experienced in the whole
21,000 miles of the trip. All of these were
sustained 1n India. One was caused by a
6 1n. nail dropped from a bullock cart and
occurred 1 jungle country, where it was
necessary to maintain a constant watch
lor leopards suspected to be lurking in
the surrounding undergrowth.

Eight Million Miles of Service

During 1938 the road staft of the R.A.C.
covered approximately eight million miles

im patrolling the roads of lingland, Scotland,

Wales and Northern lreland. Most of this

operation can be carried ont in about three
minutes. Thus a tractor that has been in
use on the land can almost immediately be
converted for travelling on the road or on
any other surface on which the strakes
would be undesirable.

Racing at Brooklands

The main event of the Brooklands
Faster Meetingy was the 23-miles scratch
race tor the Brooklands road champronship,
imm which 11 of the fastest road-racing cars
in Britain competed. A, C. Dobson, in Mr.

completing a journey by motor car of over

work was carried out on motor
combimmations, but a number

cyele
of small

The full
Caracciola, the German racing driver, set up several new

streamlined 3-litre Mercedes-Benz, in which

21.000 miles, most of which was over
deserts, mountain tracks, bogs and some of
the worst roads in the world. The journey
was accomplished 1in a Humber Snipe. On
the way he rescued a party ol lost motorists

class records at Dessau recently. His average speeds for
the standing and flying mile were 123.49 m.p.h. and

248.13 m.p.h. respectively. Photograph by courtesy of
Daimler-Benz A.G., Stuttgart.

cars were also used.
The average mileage travelled in a year
by each of the motor cvcle combinations is

18,000, Generally after covering 30,000 Humphrey Cook’s two-litre E.R.A., took

in Australia, and encountered a rogue miles a complete engine overhaul 1s found the lead nght oft, and held 1t until the end,
elephant and a parnah dog m Ceylon. necessary, and after 45,000 miles an entire winning easily at an average speed of 73.27

He crossed India from 1ts southern ex-
tremity to the Himalavan country, and
then was well on his way across Afghanistan

mechanical, electrical and paintwork over-
haul 15 given. Usually each combination
travels about 100,000 miles before being

m.p.h. Dobson incidentally broke the
Class K record for the circuit by 4-4/5 sec.,
lapping in 1 min. 48 sec. at an average speed

when he was turned back 1,300 .aniles withdrawn finally from service. of 75.57 m.p.h. for one lap.
because of widespread cholera. At one The cars cover an average annual mileage An exciting mcident occurred during the

of about 30,000, and their useful life is
approximately the same as that of the
motor cycle combinations.

place where drinking water was very scarce
he was charged a pound for a gallon of the
fluid. Later he set off through Afghanistan

third lap, when smoke was seen to pour
from an Alta, driven by A. H. Beadle.
The mishap was due to a broken o1l pipe.
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The 74-Gun Ship “Implacable”

Sail Trainin_g_i_' for Modern Youth in Portsmouth Harbour

By Arthur Lamsley

NE of the most interesting vessels to be seen 1n
Portsmouth Harbouris the 74-gun ship “Implacable,”
the last of the prizes of Trafalgar times, which swings at
anchor there and is still on duty. Although her fighting
days are long over, she is doing tinique service in oftering
a home afloat for cadets who wish "to learn the lore of
the sea and be trained in sail.

From June till September the:"“Implacable” gives
accommodation to about 200 voung men and boys for
their period of training of from two weeks to two months,
according to circumstances and the time that each can
reasonably afford. When the old ship 1s fully restored to
her original self, as
the ““Vactoryv” has
been, there will be
room for about 300
cadets, and many ot
them will be able to
come during the
winter months as
well.

Boys of about 12
yvears of age and up-
ward can become
cadets, and there 1s
no age limit 1if one 1s
willing to accept the
discipline of the ship.
University students
will find here some-
thing new in the way
of holidays, perhaps
the cheapest and
most romantic holi- ., .

addition to the train- . | |
ing and living in one of the finest wooden ships ever built,

another interest presents itself, for within a 25-mile
radius they can study a miniature history of England at
its ancient capital, Winchester, and one of its very
earliest ports, Southampton. Living and training in
this old ship costs only £1 per week.

The committee responsible for the upkeep and
organisation of the “Implacable,” and incidentally for the
assembling of the much-needed funds from a ship-loving
public for her restoration and preservation, have as their
President Sir Owen Seaman. Colonel Harold Wyllie, son
of the famous marine artist who in 1908 with Mr. G.
Wheatly Cobb saved the ship for the nation, 1s the
Superintendent.

A new cadet learns when ‘he joins the “Implacable”
that for the first time he is a ' member of a ship’'s company,
and as such he takes a pride in his ship, 1s loyal to
her, respects her property, and performs his duties
smartly and cheerfully. Although. he is on holiday,
he enters willingly into theé 'spirit of discipline, for a
well-disciplined ship is a happy ship, and obeying rules
is part of the essential training in seamanship and sail.

ght in the Bay of Biscay in which the “Duguay Trouin,'’ later the “‘Implacable,'” was captured. The

* i N essel is the left-hand one in the French line of four ships. This illustration is from a print in the possession g
d ay il ]:nt' land. IH h of the Parker Gallery, 2, Albermarle Street, London, by whose courtesy it is reproduced.

On duty absolute silence 1s observed; instructions
cannot be given in noise or confusion. Much of the
discipline enforced is only that which one would have
to observe in the skippering or crewing of any type of
sailing craft. The cadet’s day 1s from 6.30 a.m. till
“TLights out” at 9.45 p.m., during which time he goes
through the full daily life of a shap. The hours are a httle
shorter on Sundays, when cadets rise at 7 a.m.

On joining the ship a cadet has his place allotted to lim
exactly as if he were a member of the crew, which
indeed he is for the period of his holiday training. He has
to be self-reliant as far as possible, and 1s helped 1n
his various personal
duties only through
inspection everyday.
He 1s encouraged to
be ship-shape betore
breakiast at 8 a.m.,
for it 1s most unlikely
that he will have the
time to get straight

afterwards. From
Oam. toll a.m. he

works at mstruction,
and then bathes and
1s taught swimming
and life-saving. In
the aiternoon, irom
1.30 pom. till 8 p.m.
he takes part in the
many romantic ex-
peditions organised
by the Superintend-
ent, such as visiting
battleship and
Admiralty establish-
ments, calling at places of interest on shore, and going
through the entire Dockyard with its many sights,
including that Mecca of all ship-lovers, the old ** Victory.”
During the yvacht-racing season in these waters the chance
often occurs of watching very fine sport, and perhaps, for
the older cadets, there 1s opportunity for a race as

a member of a crew.
Colonel Harold Wyllie and his committee have drafted

a most practical set of rules tor those who use the
ship’s boats. The orders are based on the motto: “You
can always tell a ship by her boats.” Advice and in-
junctions are given concerning every possible kind of
emergency in either sailing or rowing. While all me-
chanically-driven craft normally give way to sail or
rowing boats, there are times in shallow or narrow waters
when a very slight alteration of the helm of a fair-
sized ship would put her ashore. In this case the cadet
is taught to use his own initiative, and at all times to be
a gentleman and give way to the larger sister ship.

Training is given also in how to work wind, tide,
and fog, and instruction in the right way to deal with
the situation with the least discomfort to the crew
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in the event of running on to mud banks, as mught

happen in the upper reaches of Portsmouth Harbour

in fogey weather. Even the fact that seagulls rest on

the water head to wind in a fog 1s not overlooked lor
the guidance of the cadets, and minute 1nstructions are

given on towing a boat with perfect satety to1ts,oecupants.

For ‘practical training in sail the cadets use the

“Maid of Kent,” a
cutter that has won
many a race In a
rough sea, while
those wishing to race
small craft learn to
handle the sailing
dinghy  “Venture,"
designed by the late
W. L. Wyllie and a
winner of the Cooper-

Rawson Cup 1n
Southampton Water.
The origin of the
first of these sailing
vessels 1s interesting.
Mark Foy of Sydney
challenged  British
vachtsmen to
a match with his
famous Sydney flyer
“Irvex,” and the late
W. L. Wyllie had the “Maid of Kent” built to Linton-
Hope's design, accepted the Australian's challenge,
and in a series of races won splendidly. Yachtsmen
also take cadets aboard their craft and give them
practical work.

Quite apart from the education and 1nvaluable
training in general seamanship that the cadet gets
aboard the Implacable”
from the excellent 1n-
structors, all ex-Naval
War veterans, 1t 1s a
wonderful inspiration to
live for a few weeks |
in such a romantic ship
and 1mbibe some of
the cherished
atmosphere of her many
years of sea service.
She was launched at
Rochefort in 1800, and
under the name
“Duguay Trown form-
ed part of Napoleon's
navy. Iive years later
she fought at Trafalgar, »|ZFs
where she formed part

ficht that lasted for nearly three hours before a fourth
British vessel came into action, when in little more
than an hour the French ships surrendered. Two ol
them, the ““Formudable” and the “Mont Blanc,” had
only their foremasts standing by that time. All were
added to the British Navy, and it was then that the
“Duguay Trowin” received the name of “Implacable.”
' A remarkable feature
of the heht was the
prominent part
taken by the British
frigates, an unusual
course for the lhight
vessels of this class.
Two of them made
a spirited attack on
the “Scipron,” the
rear French ship,
thus enabling
Strachan to overtake
the enemy, and
eventually this
French wvessel was
given the finishing
stroke by the
frigates.

The “Implacable,”

The ‘“‘Implacable’ in Portsmouth Harbour, where she is now moored and used for providing training in under hﬁ-r ﬂrjgin 1]
sail for boys and young men. |

name of “"Duguay
Trowin,” distinguished herself considerably in this
hardly-fought battle, which 1n a sense completed the
work of Nelson at Trafalgar. She was the leading ship in
the French line at the beginning of the battle, and there-
fore was farthest from the pursuers. She luffed: up
gallantly in order to rake with her fire the “Caesar,”
the leading British ship, but the captain of that vessel saw
the danger and avoided
it by luthng also. Then
the ""Dwuguay Trowin’
went about, either on
purpose or by accident,
and actually sailed down
between the British and
F'rench lines, receiving
a ternibly destructive
fire from the "“"Caesar”
and other British vessels
as she did so, par-
ticularly f{rom the
“Hero,” the second 1n
the DBritish lme. The
rest ot the Irench ves-
sels were ordered by
Admiral Dumanoir to
tack 1n succession to

19

Ot the Vdll, imdader  *“I'ween decks'' in the ‘‘Implacable,”” the living quarters of the cadets undergoing training in this follow the 7 J'H;{.ff-:‘-i!-_‘k-'

Admiral Dumanoir,
which sailed down the line in a vain attempt to restore
the battle after Nelson had broken the IFrench lhne.

She escaped from the great fhght with four other

vessels under Dumanoir, and as their entrance to the
Mediterranean Sea was barred by a British squadron
they turned northward in the hope of reaching a French
port 1n the Bay of Biscay.

In the Bay the French were seen and chased by a

British squadron under Sir Richard Strachan. The
English commander had only three of his five ships ol
the line with him when he came up with the enemy,
but he attacked fiercely and there was a desperate

famous 74-gun ship of Trafalgar days.

I'rourn,” but the effort
was in vain. In the action the British lost 135 men and
the number killed on the I'rench side was 730.

In her day the “Implacable’” was a really beautiful
ship, and her lines are almost perfect. When being
towed from Falmouth to Portsmouth Harbour she
averaged nine knots coming up Channel, and so wonder-
fully designed and balanced is she that, in spite of
drawing 26 ft. of water, there were no speed waves
and no towed waves. As Colonel Wyllie remarked,
she is perfectly streamlined. Seamen of all ages will
experience a quickening of the spirit when stepping
aboard this “old wooden wall.”
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Little Scheidegg, 6,770 ft. above sea level, the starting
P:int of the Jungfrau Railway. The Welterhorn, which

over 12,000 1ft. high towers in the background.
Photograph by courtesy of the Swiss Federal Railways.

The Jungfrau Railway

By R. V. Hewitt

O.” a sunny August day in 1893 Adolf
Guver-Zeller, a Zurich engineer, gazed
upon a scene of incomparable beauty in the
Bernese Oberland, Switzerland. As he
admired the splendour of his Alpine
surroundings he conceived a plan that ranks
as one of the boldest in the history of
rallway engimneering, for he thought of the
Jungiran Railway, the highest in Europe,
which tunnels for almost the whole of its
length beneath two Alpme peaks and took
fourteen years to buld.

Guyer-Zeller was spending his holiday at
Miirren, a famous Alpine resort, and he had
climbed the Schilthorn with his daughter.
As he descended his gaze returned again and
again to the mighty Jungfrau, Queen of the
Alps, the symmetry and pure whiteness of
whose peak 15 one of the most memorable
sights in the world. His eve caught the
smoke rising from a train on the recently-
opened Wengernalp Railwav, and as he
watched the train slowly ascending to the
Little Scheidegg he thought: “Irom the
Laittle Scheidegg a railway could be run to
the Jungirau.” That same night, full of
enthusiasm for the project, the Zurich
engineer returned to Miirren and drafted
out a rough plan for his dream railway.
That first scheme remained the basic plan
for the Jungfrau Railway when 1t was
constructed.

Others before Guyer-Zeller had con-
sidered the practicabihity of constructing a
raillway to the summit of the Jungfrau,
which 15 13,670 ft. above sea level. Guyer-
Zeller proposed to begin the building of his
rallway at the Little Scheidegg. This is the
watershed of the White Liitschine and the
Black Liitschine, two tumbling mountain
torrents, and stands at an altitude of
6,772 ft., above the tree-line. LLush meadows,
transformed 1n spring into carpets of
flowers, lead down to the valleys far below.
In the valley to the east lies the village of
Grindelwald, well known to English visitors;
and on the western side 1s the steep

Lauterbrunnen Valley, home of innumer-
able springs, cascades, and cataracts. The
Wengernalp Railway, which was opened in
June 1893, links Grindelwald and Lauter-
brunnen, running over the Little Scheidegg
by way of Wengen and the Wengernalp.
The glaciers and snow slopes stretch down
from the great peaks towards the Little
Scheidegg, which was thus the natural
starting-point for the Jungfrau Railway,
connected as 1t was with the outside world.

Guyer-Zeller's plan was that the railway
should traverse the mountain pastures to
the kEiger Glacier and then should tunnel
beneath the Eiger and the Mdnch, two
peaks 13,038 ft. and 13,467 ft. high
respectively, to the Jungfraujoch, 11,340 ft.
1'his meant that a tunnel five miles in length
had to be blasted through solid rock to an
altitude of about two miles above sea level.
That tunnel is higher than anv other
in the world. '

I'he first part of the railway presented
tew difficulties to the engineers of a country
possessing -countless mountain railwavs.
which are often alarmingly steep and
tortuous. The line is carried along the
summit of a ridge, across Alpine pasture
grounds, with magnificent views of the
Eiger, Monch, and Jungfrau above, with
Miirren and the deep Lauterbrunnen Valley
to the right, and the Wetterhorn, the
‘aulhorn group, and Grindelwald to the
left. It was necessary to construct a short
tunnel 285 ft. long in one place, but for the
remainder of the way to the Eiger Glacier
otation the ascent was easy, with few
complications. The distance from the Little
Scheidegg 1s 11 miles, and the line ascends
almost 1,000 ft. in that distance.

lhe pretty little Eiger Glacier Station is
overshadowed by the wvast bulk of the
glacier, which is farther away than it at
first appears. The great tunnel begins 656 ft.
beyond. Nature came to the assistance of
the engineers in their Herculean task for, by

a happy combination of circumstances, the

rock was found to be very suitable for
tunnelling. It 1s a mountain limestone, so
hard that 1t was unnecessary to strengthen
the walls of the tunnel with bricks or
masonry; but to the usual difficulties and
problems facing engineers in driving tunnels
was added the strain imposed on the
workmen by sustained work at the great
altitude. Ventilation also was a problem,
especially towards the farther end of
the tunnel.

As far as Eismeer Station, which 15 a
little over 31 miles from the Little Scheidegg,
the tunnelling was accomplished success-
fully with electric rock drills. The last
section of the railway to Jungiraujoch
passes through harder rock, and there
Ingersoll pneumatic drills were used.

The tunnelis lit by electricity throughout
its entire length, and the stations bear large
Hluminated signs. For most passengers the
techhum of the journey through the tunnel is
reheved by a welcome sleepiness, so that
the time seems to pass rapidly between
each station.

1he train arrives at Eigerwand, the first
station on the railwav hewn out of the
rock, 17 min. after leaving the glacier
station. Eigerwand 1s at an altitude of
9,405 ft. and was opened for traffic on 18th
June 1903, Three huge windows, 18 f{t.
wide and about 10 ft. high, have been cut
into the side of the cliff face on the north
side, and through the thick glass passengers,
who are always given time to alight, are
confronted with a panorama so vast and
awe-inspiring that 1t 1s almost incredible
to those unacquainted with the mountain
scene. The view includes the mountain
ranges of Central and Northern Switzerland,
extending, when the wvisibility is good, as
far as the Jura Mountains, the Black
Forest in Germany, and the Vosges Moun-
tamns in France. These windows lead off
from the platform in the tunnel. The
station 1tsélf 1s reached from the railway
by means of a lateral heading 26} ft. long
and 18 ft. wide. 1t 1s hewn {rom the rock,
and the roof 1s supported by pillars of sohd
rock that measure from nearly 10 ft. to
over 16 ft. in circumference.

One mile from Eigerwand is the next
station, Eismeer. lLeaving Eigerwand the
line curves into the interior of the Eiger,
passing from the south-east side to the
northslope of the mountain. The line curves
at a radius of 656.2 ft. between Eigerwand
and Eismeer, which 1s reached in 10
minutes. Here again a short heading leads
to the station itself, which was opened on
1oth July 1905, two vears after Eigerwand,
and 1s a wonderful tribute to the skill of the
engineers who carried out the blasting work.
A panelled restaurant hewn from the rock,
with fanciful inscriptions, was their tour de
force. From the windows are views of the
wildest, most romantic Alpine scenery.
Many of the greatest peaks of the Bernese
Oberland can be seen as onlv the moun-
tameer 1s prvileged to see them, rising
above crevassed glaciers, 20 of which can
be seen from the Eismeer windows.

We now come to the last section of the
line which, for close on two miles after
leaving Eismeer Station, has a much more
gentle gradient than the lower part. The
maximum gradient i1s about 1 in 16, and the
use of cog rails is not necessary, so that this
15 known as the adhesion section of the line.
I'he average speed on it is about 11 m.p.h.
Passing in a straight line immediately
beneath the summit of the Monch, the
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track ascends more steeply towards the end,
where the maximum gradient reaches 1 in 4,
and a return to the rack-and-pimnion type
of track 1s necessary.

This portion of the line caused the
engineers the greatest anxiety. The rock
here is gneiss, which is similar in character-
istics to gramte, and 1s much harder than
mountain limestone., The work of ex-
cavation between Eismeer and Jungfrau-
joch, a distance of 2} miles, occupied 43
vears, although it was continued day and
night, One of the }‘Jl‘[}hlﬂl'ﬂ*- facing the
engineers was the time taken in transporting
the excavated rock from the working, To
expedite this removal and to assist the
ventilation they decided to construct a
lateral adit, about two miles beyond Kismeer
Station, on the south-west side of the
Monch, at an altitude of 10,955 {t. In later
vears the opening was turned to useful
purpose by the installation of a powerful
searchlight, of 96 million candle-power, the
beam of which on clear summer nights can
be seen far bevond DBerne, about 4()
miles distant.

Jungiraujoch Station, 53 miles from the
Laittle Scheidegg, 1s different in construction
from the other tunnel stations. The tunnel
broadens out for the double line and the
platforms, as 1t does at kEismeer, but the
station buildings are not hewn out of the
rock. Instead they are incorporated in the
Berghaus, which 1s built on a precipitous
ledge on the mountain side. The Berghaus s
the highest hotel in Europe. It 1s built 1n
typical Alpine style, with chalet-like roof,
and contains spacious walting rooms and
restaurants. When viewed from the snow
plateau of the Jungiraujoch 1t seems to
grow out of the cliff, and 1ts construction
was a remarkable feat of engineering,
particularly when 1t 1s remembered that
all the materials to build 1t had to be
transported over 11,000 ft. from the
valleys below.

Passengers leaving the train and entering
the Berghaus come first to the booking
office, adjomming which 15 a post oihce
equipped with full telephone and telegraph
services. There 1s a particular thnll in
bearing the

sending a letter or card

Clearing the Jungfrau Railway after a snowstorm.

Photograph by courtesy of E. Heiniger, Zurich.

Jungfraujoch post mark to indicate that
they are sent from the upper terminus of
EKurope’s highest railway.

Jungiraujoch 1s a favourite base for
climbing. Before the railway was built
mountaineers had two days of wearisome
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in the depths of the season the snowiall 1s so
heavy that the first floor of station and
houses i1s entirely buried. Passages have to
be cut through the snow before the occu-
pants can go out of doors, and 1t 1s no mean
task keeping those passages open.

A train on the Jungfrau Railway on its way to the Eiger Glacier, with the Jungirau and Jungiraujoch in the background.
Photograph by courlesy of W. Gabi, Wenjen.

climbing with full kit before they were
within striking distance of the high peaks.
Now thev board the train at the Liattle
Schewdege, and 1in a little over an hour have
the choice of five peaks over 13,000 {t. high.
So near are the Jungirau and Monch that
each can be climbed in about three hours.

The one disadvantage of this method of
attack i1s that the railway does not give
sufficient time for acclimatization. The
climber finds himself transported to a hugh
altitude 1n such a short tiyne that his body,
particularly his heart, does not become
accustomed to the new conditions. Any
violent exercise at such an altitude 1s very
tatigning, and even dangerous, to those
with weak hearts, until acchmatization
has taken place. Many ordinary travellers
find that the altitude atfects them adversely
at first, but they soon recover,

Ski-ing 1s another sport that can be
enjoved in the ideal conditions of Jungirau-
joch, even in the middle of summer. The
world s most famous ski-runners meet there
for the annual ski races in July, when there
are usually as many as 100 entries. The long
run down the Aletsch Glacier from Jungirau-
joch to Concordiaplatz is perfect, and
jumping competitions are held from the
Glacier jumping hill. Jungfraunjoch 1s also
ideally situated as a starting-point for
ski-ing tours.

The trains on the _[um_ghuu [Kallway run
throughout the vear, and during the winter

season ftares are reduced. In t’m: winter
months the service naturally is dependent
upon the snow conditions. The snowfall at
the altitude of the open section of the
ratlway 1s very heavy, and the clearing of
the line 1s the greatest task of those n
charge of the railway.

In winter the Eiger Glacier Station 1s
something hke a self-contained colony.
Stores and provisions of every kind are
taken up to the station in the autumn, and

Snow presents innumerable difficulties,
but those at the Eiger Glacier Station
prefer it to the treacherous "{ohn,” a warm
wind from the south. At times this blows
with such wviolence that i1t feels to the
colonists as 1f the hittle station will be torn
from its foundations.

Power for the raillway 1s derived from the
White and the Black Litschine. When the
rallway was hrst opened the power station
was at Lauterbrunnen, but thas has been
superseded by a larger station at Burglaue-
nen, and the original station 15 now
used as a reserve. lThe Lauterbrunnen
power station 1s on the White Lutschine,
and its output is 2,650 h.p. The modern
Burglanenen station i1s on the Black
I.itschine and generates 10,000 h.p. The
power line to the Jungfrau Railway con-
sists of a copper wire carried on pylons,
and the 7,000 volts of the primary current 1s
reduced to the trolley wire voltage of 650.

The locomotives of the |Jungiran railway
were among the first electric locomotives in
the world to be used on mountain railwavys.
There are 11 in all, seven equipped for
cog-wheel work only, and the other four for
operation on both cog and adhesion sec-
tions of the track. Each 1s fitted with two
150 h.p. motors, and the current is collected
from the overhead line by means ol two
contact bows. The rail current 1s cqllected
by the undercarriage of the locomotive.

A train usually consists of an engine and
three coaches, each with a seating capacity
of 40. On an average a train weighs 30 tons.
In addition to the locomotives, the rolling
stock of the line includes coaches, goods
wagons, a water tank and a snow plough.

Travel on the line is absolutely safe, for
an automatic brake 1S appled as soon as
a train exceeds the speed of 5.59 m.p.h. If
an interruption 1n the electric current
occurs, the locomotives can be driven
downhill independently.
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Empire Air Day

Special interest 1s attached to LEmpire
Air Day this vear, as 1939 marks the
“comung of age” of the Royal Air Force,
which came 1nto being on lIst April 1918.
The Air Ministry announce that Empire Air
Day will be held on Saturday 20th May at
78 aerodromes, the largest number ever

The Percival ““Mew Gull"" in which Mr. Alex. Henshaw flew to Capetown and back in the record
in February this year. Photograph by courtesy of ‘‘Flight."’

open to mspection by the public. Last vear
the total was 58. The aerodromes to be open
this vear will include 63 R.A.F. stations, 1]
civil aerodromes where men are beng
trained {for the Royal Air Force, Auxiliary
Air Force, and R.A.F. Volunteer Reserve,
and four purely civil aerodromes.

Empire Air Day 1s organised by the
ILALE. 1n conjunction with the Air League
of the British Empire, and is the only
occasion during the year on which the Air
IForce is at home to the public. It provides
an opportunity for wvisitors to acquaint
themselves with the various units of the
Metropolitan Aar Force, which 1s primarily
concerned with the air defence of Great
Britain, and with the activities of the
Flying Training Schools.

Lhe stations will normally be open from
2 p.m. until about 7 p.m. The programme at
each willinclude flying displays provided by
local units, supplemented in many cases by
demonstrations of aircraft from other
stations. The public will have the oppor-
tumty ol seemng the performance of the

v latest types of monoplane fighter and
bomber aircraft now in service. At most of
the stations there will be several types of
aircraft available for inspection by the
public, Admission for adults will be 1/
and for children 3d.
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New World Air Speed Record

A new world speed record for
landplanes was set up recently by
Flight Captain Dieterle, a German air
pilot, when he covered a 3 km. course
(1.86 miles) at the remarkable speed of
463.9 m.p.h. He flew a specially prepared
Heinkel monoplane. The new record 1s
84 m.p.h. faster than the previous one,
established on 11th November 1937 by
Herman Wurster, at Augsburg, with a
Messerschmitt Bf.113 monoplane. It 1s

also higher than the record landplane speed

of 394 m.p.h. over a course of 100 km.
(62.14 miles), achieved on 5th June 1938
by General Major Udet in a Heinkel
e 112U aeroplane. An interesting point
i1s that each aircraft was fitted with
a. Daimler-Benz engine.
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East Indian Government Buy Lockheed
Fighters

The Colonial Government of the
Netherlands East Indies have ordered 12 of
the new Lockheed 212" general purpose
military aircraft. This is the first order
received for this recently-introduced
machine. lThe "212" can be used as a
bomber, fighter and troop carrier, and for
blind-flying training. Those ordered for
the Itast Indies will be equipped as
military trainers.

ach aeroplane will have a fixed machine
gun in the nose of the fuselage and operated
by the pilot, and a flexibly mounted
gun in a rotating turret on top of the cabin.
Bombing equipment will be carried on the
underside of the wing, between the retract-
able landing wheels. The “212" is fitted
with two Pratt and Whitney engines, and
when loaded to a capacity of just over four-
tons 1t can climb to 10000 ft. 1n 11 min..
and can cruise non-stop for almost five
hours.

Record Flight of **Blenheim’™ Bomber

(On 14th March last the first Bristol
"Blenheim™ bomber to be dehvered
to South Africa flew from Capetown
to Pretoria mm 3 hrs. 22 min.,, a record
for a fhight between these two cities.

Bristol ‘‘Bulldog’’ Fighter for Science
Museum

The Bristol Aeroplane Company have
presented to the Science Museum, London,
a DBnstol "Bulldog™ single-seater fighter
partly stripped to show the all-metal

internal structure. It has been placed
alongside a 1916 Fokker fighter. The

“Bulldog' is one of the most famous fighter
aircraft ever produced in this country, and
for many years 1t was the standard machine
of 1ts type in the R.AF.
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The Breguel 462B-4, a modern French twin-engined fi

ghter and bomber. It is armed with three guns and carries a
of bombs inside the fuselage.
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Transatlantic Survey Flight by the
“Yankee Clipper”

Next month will be a notable one in civil
aviation as it will bring with it the be-
ginning of the first regular air mail and
passenger service between this country,
Eire, Canada, and the Umted States.
The service will be operated jointly
by Imperial Airwayvs and FPan
American Airwavs. The American
company have also signed an agree-
ment with Air IFrance lrans-
atlantique to operate a joint air mail
service between France and New
York by way of the Azores.

As a prelimmary to these new
services Pan American Airways re-
cently carried out a transatlantic
survey flight from Baltimore to
Foynes by way of the Azores,
Marseilles, and Southampton. The
“Yankee Chpper,” one of the com-
pany’s new Boeing 314 flying boats
was used and took off from DBalti-
more on 26th March. The 21 people
on board consisted of the crew and a

42 }-ton flying boats being produced for Pan
American Airwavs by the Boeing Aircraft
Company, of Seattle, U.S5.A. Normally it
can carry a crew of 12 and 72 passengers
by day and 40 by night. It has two decks
connected by a spiral staircase. The control
room, mail and freight compartments, and
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Fast Flight by Air France Machine

The Air France company’s Marcel Bloch
220 air liner that last year set up a com-
mercial record of 53 min. for a flight from
London to Paris has been in the news again.
While operating recently on the Paris—

yartv of technical experts amon [ .
k Y : ‘ & An Avro *‘Anson'' reconnaissance monoplane of the R.A.F. In time of war aircraft of this type would patrol our coasts in search of
hostile warships, and keep a lookout for enemy aircraft. Photograph by courtesy of A, V. Roe and Co. Lid., Manchester.

whom were representatives ol the
United States Civil Aeronautics
Authority.

The first call was at Horta, in the
Azores, reached after a 2,450 miles ocean
flight accomplished in 17} hrs. Three days
later the flying boat flew on to Lisbon,
covering the 1,100 miles in just over 7 hrs.,
and alighted on the estuary of the River
Tagus. On 2nd April she took off from
[Lisbon for Marseilles, but owing to
unfavourable weather conditions landed at

One of the Boeing 314 flying
of engines stopped. A companion liner has been ¢

BRiscarosse. near Bordeaux, and flew on to
Marseilles next day. From there the
flying boat crossed to Southampton,
accomplishing the 598 miles trip in just
under 5 hrs. The Imperial Airways flying
boat “Connemara,”’ one of the modified
“C" class aircraft that will take part in the
transatlantic service this summer, went out
to meet the wvisitor and escorted her to

Hythe. On 11th April the American flying

boat went on to Foynes, Eire. On the return

flight to Baltimore the stop at Marseilles

was omitted.

The “Yankee Clipper”’ was piloted by

Captain H. Gray, who piloted the FPan

American Airways flying boat “‘Chipper
ITI" in the 1937 transatlantic experimental

flights. It carried 4,230 gall. of petrol,
sufficient for a non-stop flight of 5,000 miles.

The “Yankee Clipper” is one of a fleet of

boats for Pan American Airways demonstrating
aged on the transatlantic survey flight described on this page.

Photograph by courtesy of the Boeing Aircraft Company, U.S,A,

crew’s (uarters, are on the upper deck
and the passenger accommodation 1s on
the lower one.

““Weather Ships’’ for Transoceanic Airways

The extensive preparations now being
made for operating airways across the
oceans include the fitting-out of special
meteorological ships, which will be anchored
at suitable points on the routes. These ships

that it can maintain flight with one pair

-+ s
will act as floating weather bureaux, and
will distribute their news by radio to shore
stations and to any ocean-flying aircraft
that may be in the air.

One vessel of this type, the specially-
equipped French steamer “Carimare,”
sailed from Le Havre late in March to take
up her position in the Atlantic, midway
between New York and the Azores. Before
her departure she was inspected by a party
of British experts, including Air Ministry
weather officials and Captains of Imperial
Airways North Atlantic Division. One
branch of the work of this ""weather ship™
will be sending up small pilotless balloons
to which auntomatic radio transmitters will
be attached. As each balloon ascends, its
transmitter will send down to the ship
signals concerning the barometric pressure

and other conditions of the upper air.

Lyons-Marseilles service it accomplished
one trip over this 400-miles air route 1n
2 hrs., including a 15-min. stop at Lyons,
and the average speed for the full journey
was 228 m.p.h., The machine had seven
passengers on board. The Marcel Bloch 220
15 a twin-engined 16-seater monoplane.

Eight British Air Services a Day to Paris

This summer will mark the completion of
200 years of flying on the London-FParis air
route. This service began in 1919 with one
[ flight daily between Hounslow and Le
- Bourget. This summer it will be operated
jointly by Imperial Airwayvs and British
' Airways, and there will be as many as eight
flights daily in each direction, allowing a
flight every two hours between 8 a.m., the
time of the first, and 10 p.m., that of the
last, “‘Frobisher' class air liners will be used.
This joint operation is only one feature of
the recent re-arrangement of DBritish air
services to Europe, under which British
Airwavs will considerably increase their
commercial mileage. The company are
planning to operate three new passenger,
freight, and mail services from Heston air-
port to the Continent. One will be a week-
day service to Brussels, which will be
worked with the Lockheed ""Electra air
liners withdrawn from the London-Paris
service to make way for the "I'robisher”
machines, A weekday service to Frankfurt
and Budapest and a weekly service to Berlin
and Warsaw will be operated with Lockheed
14s. The Bntish Airways service from
Heston to Hamburg, Copenhagen, and
Stockholm is being flown each weekday.

Flight Tests of NewjAlvis Engine

The new Alvis “Leonides” radial air-
cooled engine rtecently passed the Aar
Ministry Civil Type tests. These tests have
been followed by prolonged and successful
flight trials, for which purpose the engine
was fitted in a Bristol “Bulldog™ biplane
lent by the Air Ministry. During a flhight
from Portsmouth to Coventry, where Alvis
engines are made, the “Bulldog’ attained a
top speed of 185 m.p.h. and cruised at
150 m.p.h. The climb during the first minute
after take-off was about 1,500 ft. On arrival
at Coventry the pilot gave a short demon-
stration over the Alvis factory, and later he

reported that the engine had behaved very
satisfactorily during the fight. —  °
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A New High-Speed Motor Torpedo Boat

Fngines of more than 3,000 h.p.

HE two illustrations on this page show the 70-ft. motor torpedo
boat designed by Mr. Scott-Paine, and built by the British
Power Boat Co. Ltd. at Hythe. This is the largest and fastest ever
built in this country. She carries a heavier armament than any

previous vessel of this kind, and in spite of her size presents a
smaller target to the guns of a vessel attacking her. She 1s very
dithenlt to detect from land, sea or air, for her wake is remarkably
small at all speeds *
and one of her
engines can be |’
silenced to allow
her to creep up
unheard to her
mtended wvictim,
During trials in
the gales ot
November and
December 1938
she proved to have
remarkable  sea-
going  qualities,
and 1in demonstra-
tions she A p-
proached other
vessels near
enough to fire her
torpedoes at short
range without
being detected.
As the 1llustra-
tions show, the new motor torpedo boat has the severely streamlined
lorm of a racer, and when travelling at speed she literally skims
over the water. The hull is of the hard chine type common to most
of Mr. Scott-P’aine’s boats, and the bow projects well forward in
a smooth curve from the stem. At first glance the vessel might be
mistaken for a submarine, for her lines are as fine, and all super-
fluous deck equipment such as masts and aerials has been chispensed
with. The only projections are the streamlined deckhouse, three
gun turrets and two torpedo tubes. The lookout has an excellent
all-round view of the horizon from an enclosed cockpit provided
for him 1n the deck-
house just aft of the —
wheel position. e
A door at the after
end of the deckhouse
gives access to  the
engine room, which can
als0 be entered {rom
the deck. T here are the
three 1,000 h.p. Rolls-
Royce-Power-Merlin
marine units that drive
the boat, these being a
marine version of the
well-known aircraft
type fitted 1n some ol
the fastest British
military aeroplanes.

The maximum o utput The motor torpedo boat on trial last year, prior to the fitting of the armaments, The wheelhouse has since been
rebuilt in one long sweep.

1s about 1,100 h.p. at
3,000 r.p.m. Each engine has 12 cylinders arranged in V' for-
mation, in two banks of six, and their combined power gives the
boat a maximum speed of over 45 knots, although the actual
higure has not been disclosed. I'rom a speed of 10 knots the boat
can spurt to 40 knots in only 10 seconds, while slowing down again
to 10 knots takes about 3 seconds.

TI'he exhausts from the three engines are carried away inde-
pendently and there is a special silencer fitted to that from the
centre engine, so that the boat moves practically without noise
when the other engines are switched off. The wide range of speeds
combined with other features make the new M.T.B. one of the
most dangerous craft afloat, for using the centre engine with its
silencer 1n operation, the boat can make a surprise attack on its
objective under cover of darkness, unseen and unheard; the deadly

A new 70-ft. streamlined motor torpedo boat that can attain a speed of over 45 knots. The photographs on Lhis page are re-
produced by courtesy of The British Power Boat Co, Ltd., Hvthe,

torpedo launched, she can be out of range within a few seconds.
Another, feature of the new boat i1s her great range without re-
fuelling, which 1s greater than that of any other similar craft.
seven tons of fuel can be carrmed, and with this she can cover
1,000 nautical miles at a cruising speed of 18 knots.

The main attack armament is of course the torpedo equip<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>