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Every Meccano boy loves Fretwork because he handles real tools and cuts out in
wood, articles of use in his own home. He has hundreds of things to choose
Srom, and any Hobbies Outfit provides all the necessary tools. A stari can be
made al once and money easilv earned after very litile practice. It is simple and
Jascinating—vou can make anything from a jig-saw picture lo a piece of furniture
with very little cost.  But you must get a Hobbies Outfit to be sure of satisfaction.

HOBBIES BRITISH

FRETWORK OUTFITS
FROM 2/6 TO 50/-

Free Designs are given every week with
the journal Hobbies which your newsagent
can supply—price 2d. every Wednesday.
Heaps of helpful hints are also given you
on various pastimes. You'll be in-
terested in a copy and should place an
order fo1 one to be delivered regularly.

To any Meccano boy we will willingly send a
FREE specimen copy of Hobbies and fully illustrated
lists of Outfits and Tools. Send a postcard to-day
—_——— to the address belou

Hobbies Ltd. (°") Dereham, Norfolk |

Branches in London, Manchester, Glasgow, Leeds,
Birmingham, Sheffield, Southampton and Brighton,
and agents everywhere. Write for nearest.

amd, meth—

Here's a lovely Launch for you—one of which you can be proud and the
other boys envious. She has a real engine which generates a nice turn
of speed and keeps the boat going for 20 or 25 minutes with one filling.
You can't get such splendid value anywhere else—and it is British
made, remember !

« 7%  MISS AMERICA—
A Wonder Launch for any Boy

\ The hull is 31 inches long and 4} inches beam and is finished

in three colours enamel. The engine is of correct design,
the boiler is fitted with a safety valve and the firebox is
% totally enclosed. The new pattern non-spilling lamp

! raises a big head of steam in a very short while and drives
J
]

the boat for over 20 minutes at one filling. The Launch Post 9d. extra.
is sent in a strong box with lamp, filler and full instructions.

Drop a Postcard to-day for Free Illustrated Leaflet.
HOBBIES LTD. (M Amria) DEREHAM, NORFOLK

Branches and Agents everywhere.
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With the Editor

The Current Issue

As previously mentioned—and as our cover denotes—this issue
of the "M M. is a special Railway Centenary number and deals
throughout, as far as possible, with railway matters, Although
the number of our pages has been increased so as to include more
articles than usual, there are still several interesting articles that
necessarily have had to be omitted. Among these are ‘* Steam
Locos without Fires,” and “The Story of Bradshaw’s Railway
Guide.” These articles will appear as soon as space permitsin the
near future—possibly in next month’s issue. Some of our regular
features have also been crowded out, including the * Story of
Metals : Aluminium,” the third instalment of Mr. Coles-Finch's
interesting article ** How to Make an Aquarium,” and the XIXth
instalment of the series of Electricity articles, * Lord Kelvin
and Cable Working.” The “ Stamp Tour Round the World "
has given place to a special article on railways as depicted on
stamps, but the ‘“ tour ' series—which seems very popular—will be
continued next month, when we shall deal with West Asia. ** The
Conquest of the Air ™ series will also be resumed next month with
an article on a new all-metal Flying-Boat.

An Incredible Train Load

In a recent address at the Institute of Mechanical Engineers,
Newcastle-on-Tyne, Sir Vincent Raven, the Chief Engineer of the
L.N.E.R., stated that ' every day the railways carry into London
alone 600,000 tons of meat, 500,000 tons of fish, 13,000,000 tons
of farm produce, and 280,000,000 gallons of milk."”

I should be the last person in the world to suggest that this
eminent engineer had made a miscalculation, but it certainly
seems as though some mistake had been made—perhaps by the
reporters who took notes of Sir Vincent’s speech, or by the printers
who set up the type.

I know that my readers are particularly interested in investi-
gating all statements of fact, and each month, on this account
alone, I have to be very careful to see that every fact appearing
in this magazine is accurate! Should there be a printer's error
in the number of a certain loecomotive, or should a particular
class of locomotive be given two more wheels than the number
to which it is entitled, I very soon get ““ hauled over the coals "
by my sharp-eyed readers, who proceed to deluge me with letters
and postcards and sometimes telephone messages and personal
visits as well | I do not object to this in the least—in fact, the
contrary is the case, and I rather delight in occasionally introducing
little and relatively unimportant errors with a view to seeing
whether my readers are intelligently following what is written in
these pages !

I feel sure, therefore, that the majority will be interested—
as I was—in trying to account for Sir Vincent Raven’s figures.
To start with, it surely must be quite impossible even for all the
railways running into London to carry in 24 hours this tremendous
quantity of foodstufts. KEwven if this were possible, the people of
London could never consume all these products in one day—they
would have to have prodigious appetites to do it ! If it is assumed
that there are seven million people in London—not allowing even
for the fact that, say, one half of this number are children—how
on earth could they drink 280 million gallons of milk each day ?
That is equal to 40 gallons each, and most individuals would find it
difficult to drink only one gallon of milk a day—if only on the
grounds of expense !

Then again, 1 do not think that such a huge quantity as 280

million gallons of milk ever existed at one and the same time.
If anyone has sufficient interest and time to do so, he could
probably find out the number of cows in the country and work out
how much milk they yielded daily. At a rough guess 1 doubt
whether more than 20 million gallons are produced in the United
Kingdom in 24 hours. That is less than one tenth the quantity
that Sir Vincent Raven has told us the railways carry into London
every day.

The matter need not be carried further, but it would be interest-
ing to ascertain the explanation of the extraordinary statement.
If any of my readers are able to throw light on the matter I shall
be glad to hear from them.

Thank You!

I feel that I must express my thanks to the many hundreds of
my readers who have written in appreciation of the continued
improvement in the “M.M.”  Although I always reply to every
letter received from my readers, the large amount of correspondence
on hand, and the fact that half my staff are on holiday, may
prevent me from replying for a few weeks to those who have
written recently. I hope they will accept this assurance that
their letters have been read with interest and that their helpful
suggestions for further improvements in the “M.M."” are received
with appreciation. As I have previously explained, being an
Editor is no light task—it is so difficult to please everybody ! 1
am always glad to have helpful suggestions from my readers,
either commenting on published articles or making suggestions for
new subjects to be dealt with in future numbers.

I think we may claim that every succeeding issue of the “'M.M."
has been an improvement on the previous issue and it will be my
endeavour to maintain this record. In this connection I may
mention that there are some very interesting articles in store.
There is a constantly increasing demand for the "M.M.,” and as
we print only as many copies as will fill the orders on our books,
it is with a view to avoiding disappointment that I advise all
readers who have not done so to place at once a regular order with
their Meccano dealer or newsagent. There is a Meccano dealer
in every town, and if you have any difficulty in obtaining the
“M.M." from your dealer write to me and I will send you a
list of Meccano dealers who stock the Magazine. If you prefer to
order the Magazine through your newsagent, and if he cannot
obtain it through his wholesaler, ask him to write to me and I will
arrange that he receives supplies direct. Those who are not able
to obtain the “Meccano Magazine' either from a Meccano dealer
or newsagent may have it posted to them direct from this office,
2/~ for six issues and 4/ for twelve issues, post free.

The Hornby Book of Trains

I hope all my readers will order their ** Hornby Book of Trains ™
within the next week or two. This publication was announced last
month and tens of thousands of copies have already been ordered.
In view of the cost of production the edition must be limited, and
as the demand is already very great my readers are urged to
place their orders at once for despatch as soon as the book is ready.

The announcement regarding the publication of this book is
made in good time in order to give all readers of the ** M.M.” an
opportunity of placing their orders now, and avoiding disappoint-
ment should they not be able to obtain a copy when the book is
actually ready for distribution. Unless ordered now, delivery
of this fine book cannot be guarantced. Further particulars
will be found on page 453.
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ICHARD TREVITHICK was born
R on 13th April 1771 in the parish
of Illogan in Cornwall. He was
descended from a wvery ancient Cornish
family and his father was a mine manager
and mining engineer, Shortly after
Richard’s birth the family removed to
Penponds near Camborne, where later
the boy attended his first and only
school. He seems to have been a some-
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leading engineer in Cornish mining. In
that year also he married.

First Mechanical Production

Trevithick’s earliest practical mechanical
production was an improved form of
pumping engine designed for use in deep
mines. The invention of this type of

what dull scholar and his master des-
cribed him as being disobedient, ob-
stinate and very inattentive | He would
spend hours drawing lines and figures
on his slate when he should have been
doing lessons and his education never
extended beyond reading, writing and
arithmetic.

An incident that oeccurred during
Trevithick's boyhood showed that, in
spite of his master's poor report, the
boy had a keen brain and a perception
beyond his years. Trouble arose among
certain mine agents in regard to some
underground levels, and Trevithick
offered to put the matter right. At first
his offer was not taken seriously, but
after a while he was allowed to make
an attempt. His instinctive ability
enabled him to understand at once the
crude surveying instruments of that day
and to realise how untrustworthy the
indications of the magnetic needle were
when near iron tools or machinery.
He quickly solved the problem and_ laid
down a course that was followed with
complete success.

Trevithick's Great Strength
Trevithick inherited the great strength

for which his family was famous. He

=
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STEAM ENGINES

come into more general use if it had not
been for the restrictions imposed by the
Watt patents.

High-Pressure Engines

For many years various Cornish en-
gineers had been trying to produce
stationary engines that would not be
infringements of Watt's patent regarding
the condensing engine. Trevithick soon
decided to dispense with condensation
and to compensate for the resulting loss
by using steam at high pressure. He
constructed a number of high-pressure
engines that came into considerable
favour locally for pumping and other
purposes.

It is rather remarkable that Watt,
although he had experimented with
high-pressure steam in 1761 and had
included its use in a patent of 1769,
consistently opposed its introduction
and restricted himself to pressures of
not more than 11b. or 21b. above the
atmosphere, owing to the risk of ex-
plosion. At a later period Boulton and
Watt actually tried to get an Act of
Parliament passed to prevent the con-
struction of any more engines on the
high-pressure principle. It is fortunate
for the progress of the steam engine that
these efforts failed,

A Model Loco

From his early days Trevithick had
contemplated the production of a loco-
motive engine and during the years
1797-1800 he made a number of in-
teresting and ingenious working models.

One of these models, illustrated on

was 6ft. 2in. in height and his feats
of wrestling and weight-lifting were
unequalled in the district. One day the
local athletes, in the course of a trial of
strength, attempted to lift from the ground
a cast iron pump weighing some 7 or 8
cwt. When Trevithick's turn came he
lifted the pump on to his shoulder and
carried it off. Another of his feats was
to write his name on a beam 6 ft. above
the floor with a 56 Ib. weight suspended
from his thumb, his arm being extended
at full length. His feats of strength
indeed became almost legendary. On
one occasion he threw a sledge hammer
weighing about 14 1b. over the chimney
of the mine engine house, and it was
commonly said that the hammer never
came down again !

At the age of 18 he began to assist his
father as mine manager, and on his father’s
death in 1797 he succeeded him as the

Richard Trevithick

engine was probably due to William Bull,
but. Trevithick improved it in many
important respects

In construction it differed greatly from
the engines of Boulton and Watt, notably
in the absence of the heavy beam and
parallel motion, The engine house sur-
rounded the pump shaft, over which the
steam cylinder was placed, supported on
strong beams, the piston rod going direct
to the pump rods. The usual balance-
bob attached to the pump rods gave
motion to the air-pump bucket and to the
plug-rod for working the wvalves. Con-
"densation of the steam took place in the
exhaust pipe, in which the injection-valve
was fixed. The wvalves were worked by
tappets and toothed segments.

This engine was simple, durable and
economical, and probably would have

the next page, may be seen to-day in

the South Kensington Museum. In

this model high-pressure steam was
employed as in his stationary engines.
The engine has a vertical double-acting
cylinder, 1.55 in. in diameter by 3.6in.
stroke, sunk in the boiler. The piston-rod
terminates in a guiding crosshead, pro-
vided with connecting rods reaching down
to crank-pins in the two driving wheels,
which are 4in. in diameter.

There is a spur wheel on this crank
shaft driving a pinion on the shaft of a
flywheel which it rotates at three times its
speed. The steam distribution to the
cylinder is controlled by a four-way
cock driven by a tappet motion from the
crosshead.

The boiler is cylindrical with a removable
end, and contains a large oval flue, closed
at the further end and fitted with a cast
iron block which, after being heated in an
external fire and replaced, supplies the

Y Y
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heat for generating steam. There is
also a small safety valve.
Passenger-Carrying Locos
_ The success of his
induced Trevithick to
build a steam carriage

various models

when the damper is shut the steam makes
its appearance at the top of the chimney
but when opened none can be seen. It
makes the draught much stronger by
going up the chimney ; no flame appears.”

his own expense, in the confident belief
that it would prove a sufficient demon-
stration of the power of the steam engine
and that it would attract public attention
and approval. In this Trevithick was

disappointed. The

capable of carrying
passengers, and this
he successfully tried
on the road at Cam-
borne in 1801. This
steam carriage i3 be-
lieved to have weighed
1} tons and to have
attained a speed of
from 4 to 9 miles per
hour. The working
of this road loco was

S0 encouraging that
in 1802 Trevithick and
a relative, Andrew
Vivian, patented
various inventions con-
cerning  the - high-
pressure engine and
its application to loco-
motion.

In 1803 Trevithick
produced a passenger-
carrying loco  that
proved VEery success-
ful.  After trials at
Camborne it was taken

weight of the loco
was too great for the
road, and as the
owners were not pre-
pared to incur the
heavy cost of the re-
construction that
would have  been
necessary, it was de-
cided to take the loco
off the road and use
it for other purposes.
Accordingly it was
dismounted from its
wheels and used for
some time with great
success{as a pumping
engine.

Loco ordered for
Wylam Colliery

Although the Pen-
y-Darran trials had
made little impres-
sion in South Wales,
they had not passed
unnoticed by the

to London, where it
accomplished some
successful journeys through the streets.
This loco proved beyond doubt that the
steam carriage could be made a really
practical means of passenger-carrying,
but by this time Trevithick had become
disheartened on account of the large
amount of money he had spent without
any return. He had learnt from the
trials, however, that a rough road pro-
vided by no means an ideal surface for
a steam vehicle, and his thoughts then
began to turn in the direction of the
railway and the smooth iron track.

By 1804 he had completed his loco-
motive engine to work on a railway at
Pen-y-Darran in South Wales. This loco
had a cylindrical flue boiler and a single
steam cylinder, set vertically into the
steam-space of the boiler and driving the
outside cranks on the rear axle
of the loco by very long connecting
rods attached to its crosshead.
No attempt was made to condense
the exhaust steam, which was dis-
charged into the smoke pipe.

The engine in working order
weighed about 5 tons and proved
capable of hauling five wagons con-
taining 10 tons of coal and 70
passengers a distance of 9 miles at
the rate of nearly 5 miles per hour.

A few days later the loco was tried
successfully with 25 tons of iron.

The Steam Blast

A letter written by Trevithick
on 20th February 1804 contains an
interesting description of the trials
of this loco, and in regard to the
controversy as to the real inventor
of the steam-blast these words are
of considerable interest :—'“The steam
that is discharged from the engine
is turned up the chimney about 3 ft.
above the fire. The fire burns much
better when the steam goes up the
chimney than when the engine is
idle.” In another letter Trevithick
wrote :— The steam is delivered
into the chimney above the damper ;

Trevithick’s Pen-y-Darran loco, the first steam loco to run on a railway

If any one man can be regarded as the
inventor of the locomotive it is Trevithick,
and the passages just quoted give strong
support to the contention that he was
also the inventor of the steam blast, which
was used later by George Stephenson with
such great effect. These two letters of
Trevithick seem to dispose effectually of
the argument that he turned the steam
up the chimney merely to get rid of it,
and without any idea
of improving the
draught.

This historic
experiment - on
the Pen-y-Dar-
ran wagon-way
was made by
Trevithick at

A e

Model of Trevithick’s Road Engine, now in
South Kensington Museum

North of England.
Christopher Blackett,
the owner of Wylam
Colliery, was so impressed by these trials
that he gave Trevithick an order for a
loco. The inventor sent drawings and
patterns to a Gateshead iron and brass
founder, John Whinfield, and commissioned
him to manufacture the loco.

The engine was built between October
1804 and May 1805. It was similar in
general outline to the Pen-y-Darran loco
but was superior in many respects. It
had a wrought iron boiler with return flue
and a horizontal cylinder fixed in the
boiler at the opposite end to the firebox
and chimney, with a flywheel to
secure a rotary motion in the crank
at the end of each stroke. Its four
wheels were coupled together by
spur-gear and it had a regulating blast-
PIpE. .

The total weight of the loco was
4} tons and it was designed to haul
a load of 10} tons over wooden rails
at the rate of four miles an hour.
A temporary track was laid down in
the works for the purpose of testing
the loco, which ran forward and
backward quite successfully. For
some reason or other the loco was
never delivered however, and it
remained in the foundry as a station-
ary engine.

Circular Railroad in London

In 1808 Trevithick built a circular
railroad in London on what is now
Euston Square, and set to work a
steam loco which he named * Catch-
Me-Who-Can.” This loco weighed
about ten tons and travelled at the
rate of some twelve miles an hour.
1t was exhibited to the public at the
rate of 1/- per head, including a
ride for those who were sufficiently
adventurous. After running suc-
cessfully for some weeks the loco was
thrown from the track by the sudden
breaking of a rail, and as the shillings
had not been coming in fast enough
to pay expenses the scheme was then

(Comtinued on page 486)
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Latest and Largest “Garratt” Loco

The Recent Developments in the Articulated Type
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The New 2-8-0 : 0-8-2 “Garratt’’ Articulated Loco

MONG the many special types of locomotives
developed in recent years to meet unusual or
abnormal requirements, one of the most im-

portant and at the same time most interesting is the
“ Garratt 7 articulated.

The primary purpose of articulated locos in general is
to provide for safe and easy negotiation of difficult
curves. The " Garraft” loco possesses this valuable
feature to the full, but its main object is to provide a
range of power that cannot be attained with locos of
the conventional type. Another point of importance
is that * Garratt "’ locos are * double-enders " in reality
as well as in appearance, for they run equally well in
either direction and thus make long turntables un-
necessary.

The " Garratt "' consists of two separate engine units
connected by a frame carrying the boiler. These units
are placed one at each end of the boiler frame so that
the latter is left quite free for the accommodation of
the boiler. The result of this arrangement is that
the size of the boiler is limited only by the loading
gauge, as the fuel and water are carried on the engine
frames. There are no axles beneath the firebox, so that
this can be made of any depth and volume within
reason, with correspondingly good steaming qualities
and fuel economy.

Development Since 1909

Coal and water are carried in a bunker surmounting
the engine unit at the footplate end of the loco, while
the front unit carries only a water tank. The two
water tanks are connected by a levelling pipe carried
along the outside of the frame. This pipe, together
with the main steam pipes from the boiler to the engine
units, is fitted with a special swivel-jointed connection,
an essential feature when the loco is passing round a
curve.

The first * Garratt ” was designed and built in 1909
by Messrs. Beyer, Peacock & Company Ltd., for service
on the Tasmanian Government Railways, which have
a gauge of 2ft. This pioneer loco was necessarily of
small size and was of the 0-4—4-0 type with compound

cylinders and a total weight in working order of 33}
tons.

The Tasmanian loco having proved extremely satis-
factory for hauling heavy loads on a line abounding in
sharp curves, it was followed by larger locos of the
same type for other colonial railways. In many cases
the problem of designing a loco with a very restricted
axle-load and wheel-base was solved by the introduction
of the “ Garratt,” and the necessity for installing at
great expense a heavier type of permanent way was
obviated. At the present time representatives of this
peculiar class of locos are to be found in nearly every
country, but with the exception of one moderate-sized
loco supplied in 1923 for service in and around a private
works in South Wales there was none in this country
until quite recently.

The Largest ‘‘ Garratt '’ in the World

We announced in our columns last year (October)
that a locomotive on the “ Garratt ™ principle was on
order for the London and North Eastern Railway. The
loco was being built at the Gorton (Manchester) works
of Messrs. Beyer, Peacock and Co. Ltd. and a great
effort was made to complete the loco in time for it to
take part in the Railway Centenary celebrations at
Darlington. This object was achieved, although the
loco had to appear in a roughly-painted condition.
This fact, however, rather added to its impressiveness
and there was no more striking or popular loco present.

No. 2395 is the largest ** Garratt ' type loco yet built.
It consists virtually of two 2-8-0 locos each with three
cylinders of 18%in. diameter by 26in. stroke, the
steam for which is generated by a boiler 7 ft. in diameter
and considerably larger than any boiler previously
fitted to a British loco. The great size of this boiler,
which invelves the almost total extinction of the funnel,
is made possible by its low mounting and its clearance
from the motion of the engine units.

The boiler works at a pressure of 180 1b. per square
inch and has a total heating surface of 3,578 square feet.

The engine units are interchangeable in every way
with the standard 2-8-0 mineral locos built at Doncaster
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with coupled wheels 4 ft. 8 in. in diameter and leading “ Garratt ”’ design runs, even at comparatively high
pony-truck wheels 2ft. 8in. in diameter. It thus speeds and where sharp curves abound, 1s very notable,
possesses six cylinders and is the first loco of this type and further interesting developments in the passenger
to have more than four. The front engine unit, that locomotive direction should be likely.
is the one at the smoke-box end of the loco, carries After the loco was delivered by her builders to the
a water tank of 2,800 gallons’ capacity, which is arched L.N.E.R. Locomotive Headquarters at Doncaster a

to provide access to the one inside cylinder and valve
motion. The rear unit carries a second tank of 2,200
gallons’ capacity and has space for seven tons of coal.
The boiler and the footplate occupy the central
section of the loco and under the boiler, in a special

The Most Powerful *‘ Garratt '’ Loco in the World

box where it is easy of access, is carried the steam | trial trip was made to Retford and back, when a speed of
reversing gear. The steam brake is applicable to 35 miles per hour was attained. Of course, the new loco
all coupled wheels and the hand screw brake to the was worked under very easy steam on this occasion.
coupled wheels at the firebox end only. Through the courtesy of the builders, Messrs. Beyer,
\-‘agt};‘:m l%izkelhanfl(] ;]113;]):‘{1;1[::";21](13_ I TN \II:IHIIH\FIIWiIUHIIIIIIIIHFIIIIIIIIHHIIIIIII!HIIIHHIHWIIIIIH% f:)cal?(?;ﬁ)dﬁcfot“{] tcéh()‘t‘(:’gr?:}‘)thsctblti}
ing apparatus to front and rear of = supplement the description of this
each group of coupled wheels. The = fine loco.

Principal Dimensions of L.N.E.R. No. 2395

. F Gauge of Rails ... 4" 8"
full loaded weight of the loco is Cylinders (Six, four outside, two ;s
178 tons = inside) diameter and :trnh{& 184" % 26" Oflgm Of the Name
s Wheels ;ouphd diameter v -t' g" The “ Garratt” dibigﬂ owes, s
> g K Sarre " 5. its
‘ Garratts '’ for Heavy Mineral Tractive >i)fu'(t;e (859 "boiler pflskl_lrt_] 72,940 1bs & s i
. 180 Ibs. name to its originator the late Mr.
Traffic ey ool 1 bonll .
i ) o ame l,y;r'(,u,ﬁ,dL at Easke o H. W. Garratt, who served his
Between Wath and Penistone, Pirebos, Length  outside b time as an apprentice in the Bow

on the original Great Central sec-
tion of the L.N.E.R., there is an
exceptionally  difficult stretch of
7 miles, two of which have a gradient

works of the old North London
Railway. He went to South
America to take up an appoint-
ment on the Central Argentine

)
Superheater, Robinson l\m
Tubes. Large number and Uuls l.h'un:,t(,r
wo Small o,
Superheater e ¥
Heating Surface Tubes 26445 sq. {t.

of 1 in 40. Heavy coal trains Fietox 2899 o m Rail d af a5
have to be operated over this ) 2868-0 L, ,, {9‘1“?*}_’ an d_lel“df s~ became
branch, 1,000-ton trains being Superheater 710-0 ., . (inside) locomotive superintendent of the

Total 35780, Cuban Central and the Lagos

normally hauled by two locos in

front and two or even three banking ’ \G‘rlml area - 563 sq. (t. Government Railways successively.

5 17° 10§ N N

in rear. The latter are now to be :. ,,'m Zl‘lgclh engine unit ... 2g 63" Subsequently he took charge of

replaced by the new ‘‘ Garratt,’ Wihter “pmff’f“ e e the locomotives of the Lima Rail-
Fuel an ... 7 tons of coal

and great economy in working is
anticipated.
The steadiness at which a loco of

way in Peru, but his health broke
= down and he died abroad on 25th
S A TR h‘.cpten’nbf-r 1913,

Weight Full . 178 tons,
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Railway Exhibition at Darlington

Up to the evening of 13th July, 50,000
persons had passed through the turnstiles
at the historical Railway Exhibition,
Darlington. The record attendance of
8,279 was reached on Sunday 12th July.
These figures are exclusive of the attend-
ance at the opening day, the visit of the
delegates to the International Railway
Congress, and of other specially invited
parties.

* # * *

The Swansea Corporation are considering
the installation of a ** never-stop " railway,
similar to that in use at the British Empire
Exhibition.

* * * *®
American 3-cylinder Freight Locomotive

The Missouri Pacific Railroad Company
have recently added a 3-cylinder * Mikado™
loco to their freight-handling equipment,
This loco has been built largely with a
view to obtaining experimental data as to
the relative efficiency of 2-cylinder and
3-cylinder types. It is unique in so far
as the United States are concerned, the
invariable practice having been to build
only 2-cylinder locos of simple type.

The boiler is conical and works at a
pressure of 200 lb. per sq. in. The three
cylinders are not cast in one part, but
consist of two separate castings, one com-
prising the inside and right-hand outside
cylinders, and the other the remaining
left outside cylinder. The valves of all
three cylinders are actuated by the usual
Walschaerts gear.

The tender is of great size, its capacity
being 14 tons of coal and 10,000 gallons
of water, while a special trainman’s
cabin is fitted to the top of the tank.

* *® * *
Improved Metropolitan Service

The Metropolitan Railway have com-
menced an altered train service that
embodies many improvements. Trains
are being extended farther into the coun-
try, others are being retimed and streng-
thened, and a general quickening of the
service has also taken place.

* * * ®
New Russian Railway

A new line has been opened between
Valdai and Krestsy in the government of
Novgorod. This line is a section of the
new railway from Leningrad to Orel,
which will be of great economic importance,
not only to the province, but also to the
whole of the north-west region of Russia.

Electrifying the Arlberg Tunnel

Electric traction was inangurated in
May, through the Arlberg Tunnel, and
later as far as Bludery on the West side.
Single-phase current is used, and the goods
locomotives of this line, of 2-6-6-2 type,
were built in Switzerland.

S e

Railway Mileage in Asia
Asia Minor, Syria and Arabia (incl, Cyprus) 3,829
British East Indies 40,490

Cevlon ... —r 732
China ... . o v 6,838
Cochin China, Cambodia, Anam Tonkin 1,490
Japan (incl. Chosen and Formosa) ... 12,284
Malay States (Borneo, Celebes, ete.) 1,163
Dutch East Indie 1,882
Persia ... 351
Pondicherry 59
Portuguese Indies 54
Philippines 810
Russia (Asiatic) ... 6,556
Siam ... i 1,423

Total 77,961 =

S R i

New Pullman Services

A new L.N.E.R. Pullman train is now
running from King's Cross to Edinburgh.
The service, which is an extension of the
present Harrogate Pullman leaving King's
Cross at 11.15 a.m. and reaching Harrogate
at 3.15 pm. and Newcastle at 5 p.m. is
now to be called the London-Harrogate-
Edinburgh Pullman.

The new train will leave King's Cross at
11.15 a.m. as before and will arrive at
Edinburgh at 7.50 p.m. It will offer
Pullman facilities, mostly to third-class
passengers, having two first-class cars
and six third-class.

In Ireland the advantage of running
third-class Pullman cars on the important
expresses has also been realised, and the
Great Southern Railways have entered
into contract with the Pullman Company
in this connection.

* * ® *

A New Station Clock

A large clock of novel design has been
fitted at Waterloo Station, London
(Southern Railway). In place of the
ordinary dial the clock has two large panels
bearing the hour and minute figures.
These figures change at the end of each
minute and hour respectively. The minute
figure shows * 50 ** at one second past 49
minutes past the hour, so that travellers
should scon learn that to the railway
official one second after the minute is the
next minute.

Electrifying the Southern Railway

The longest electric run on any railway
in the United Kingdom was inaugurated
on 9th July. This day marked the opening
for through electric traction of the two
routes from Waterloo to Guildford and
Dorking North, representing 67 miles of
track which have been fitted up for electric
traction at a total cost of £833,000. The
new regular service came into operation
on the following Sunday. Guildford will
now have electric trains at 20 minute
intervals throughout the day, with three
extra trains during the morning and
evening rush hours.

The first electric train has recently
passed through Penge Tunnel (old S.E.
& C.R.) which is a mile-and-a-quarter in
length. When the new service is fully in
operation 150 trains will pass through the
tunnel daily.

* *® * *
Locomotive Contracts

The Bengal-Nagpur Railway (India)
have ordered from Sir W. G. Armstrong
Whitworth & Co. Ltd. (Scotswood-on-
Tyne), 31 heavy 2-8-0 type locos.

Messrs. Beyer, Peacock & Co. Litd.
Manchester, have received orders for two
tank locos for a timber railway in Australia,
and one tank loco for the Isle of Man
Railways.

The Crown Agents for the Colonies have
awarded to Messrs. Beyer, Peacock & Co.
Ltd. a contract for three locomotives of
the “ Garratt '’ articulated type, weighing
76 tons, designed for the 2 ft. 6 in. gauge
for service on the Sierra Leone Govern-
ment railways.

Confracts for 50 locos for the Egyptian
State Railways have been allotted as
follows :—35 to the North British Loco-
motive Company (Glasgow) at £6,254
each, and 15 to a German group of firms
at a slightly less cost per loco.

* * * *

Rook Applies Vacuum Brake

Sometimes expresses are stopped by
mos t unusual causes and it is a puzzle for
the officials to discover the reason. Some
time ago a Great Western Express from
Paddington to Worcester came to a stand-
still through the brakes being suddenly
applied. On examination it was found
that a rook had flown against the front of
the loco, striking the pipe and causing it to
become separated from the plug, which
admitted air to the brake pipes throughout
the length of the train.
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L.M.S. Loco Notes

The loco building programme of the
company for 1925 is published below,
although much of the new stock will not
be in service until next year :—

4-4-0 Midland type superheater com-
pounds, similar to Nos. 1065-1084 now
running, except that left-hand driving is
to be incorporated. Of these, 20 (Nos.
1115-1134 inclusive) are
being built at Horwich,
30 at Derby, 25 by
Vulcan Foundry, Newton-
le-Willows, and 25 by
the North British Loco-
motive Co., Glasgow.

2-6-0 (Mogul) mixed
traffic locomotives, with
5 ft. 6 in. driving wheels
and 21in. by 26in.
outside cylinders. This
class will be of an
entirely new (L.M.S.)
design and 100 are on
order, of which 30 will
be built at Horwich.

4-6-0 Caledonian type
superheated express
locos. Twenty of this
type are to be built at
St. Rollox (Glasgow).
They will be identical
with Nos. 14650-5 now
running, with two out-
side cylinders 20 in. by
26in. and 6ft. 1in.
coupled wheels.

0-6-0 Midland type
class 4 goods locos, simi-
lar to former locos of
class 4 but fitted with
shortened chimneys and domes for service
anywhere on the former Caledonian

Railway. By the end of 1925 the following .

180 are expected to be in traffic :—70
building at Crewe ; 30 building at Derby ;
30 building at St. Rollox and 50 by private
firms. Of these Nos. 4027-40 (inclusive)
4107, 4108, and 4177-80 (inclusive) are now
in traffic.

New tank locos figuring in the 1925
programme are as follows :—0-6-0 T
shunting locos, 50 (all in service) ; 4-4-2 T
passenger locos for the Tilbury line, 5;
0-4-4 T Caledonian type for Cathcart
suburban services, Glasgow, 10.

The total number of new locos already
built or on order for the present year thus
reaches 405, and in addition, five 2-8-0
type (Midland design) locos have been
ordered from Messrs. R. Stephenson & Co,,
Darlington, for the Somerset and Dorset
Joint Railway. They will be similar to
existing locos of this type.

Some curious efiects have been observed
as a result of the practice of keeping a
loco’s tender in service when the loco
itself is off duty for repairs. The new
Midland-red livery has not yet been adopted
for all the passenger classes of the former
London and North Western system, and
black-painted locos are frequently to be
seen attached to Midland-red tenders.
Toadd to the confusion, the newly-painted
tenders bear a number in large gilt letters
on their side panels, while the locos
temporarily using them retain their old
L.N.E.R. numbers and, in many cases,
their nameplates. It would be interesting
to know which of the two numbers is
officially accepted in such cases, and
whether the shed staffs have any difficulty
in restoring to a newly-repaired loco its
original tender!

A 4-6-0 Express Loco of the Swis

Locomotives of the former LN.W.R.
section are being fitted with Belpaire
fireboxes and “ Ross " pop safety valves
in accordance with the standard decided
upon. The cab roofs also are being cut
down to enable working on the Midland
and Caledonian systems. Various classes

of goods locos, including the old ** 18 inch **
0-6-0's are being thus rebuilt, together

with express locos of the various 4-4-0
and 4-6-0 types.

* * * %*
A Single-Phase Electric Express Loco

After experiments with various types of
electric locos the German State Railways
have accepted as the standard a single-
motor design of the 4-6-4 type. This
wheel arrangement, which has so success-
fully been adopted for steam tank locos
in this country, adds considerably to the
easy running of the loco in either direction.

The new electric loco, which is capable
of hauling express trains up to 660 tons,
weighs 1164 tons in working order and has
driving wheels 5ft. 3 in. in diameter.
Its total length is 51 ft. 8 in. and extreme
width 10ft. 2in.  Current is collected
from overhead cables by two bows
mounted on pantagraph frames. The
loco is totally enclosed and presents a neat
appearance.

* * * =
New Railway for Mont Blanc

A new aerial ‘‘ funicular "' railway is
being built up the side of Mont Blanc,
and although not the first of its kind, as
there are several in Switzerland, the new
line is the first in French territory.

Cars with accommodation for 18
passengers are to be carried by a system
of four cables raised above the ground
on girder columns mounted upon rein-
forced concrete. The cars run on a
pulley upon one of these cables, another
cable helps to steady them, a third

* provides the emergency brake, while the
fourth is the tractor, this being operated
by a 100 h.p. electric motor. A station
called La Para, 1,790 metres up from the
start, has already been built, and by next
year the second station, to be known as
The Glaciers, will be open to the public.

s Federal Railways

A Shunting Loco for Persia

An interesting shunting loco of 0-4-0 T
type has recently undergone successful
trials at the Burton-on-Trent works of its
makers, the Drewry Car Co. Ltd. This
loco is of the internal-combustion type, and
has been supplied for special service at
the depots in Persia of the Anglo-Persian
Oil Co. Ltd.  The new loco has a wheel-
base of 3 ft. 6 in. and is
built for the 3 ft. gauge.
It weighs 7 tons in
working order, and has
four cylinders, § in. bore
and 6in. stroke, using
petrol as fuel and devel-
oping 45/50 B.ILP. Ig-
nition is by high-tension
magneto, and the cooling
arrangements include a
rotary pump taken by

the engine, circulating
the water through a
-large tank, and radiators
with fans. A special

mechanical lubricator is
fitted.

Power is transmitted
by bevel reverse, spur
wheels, and direct to the
driving wheels by
coupling-rods. The
change gear is by a
compound clutch oper-
ated by one lever. The
loco has two speeds in
each direction of 3 and
6 M.P.H. The main
frame is of § in. steel
plate, stayed by cross-
stays and angles, with
buffer beams at each end 1 in. thick. The
wheels are 2ft. 3in. in diameter, and a
screw hand brake operates on all four of
them. The cab is lined with teak and on
account of the hot climate has a double
roof. The water and fuel tanks have
capacities for 100 gallons and 40 gallons
respectively.

Special precautions have been taken in
designing this loco to make it fire-proof
and safe for working in the oil depots. The
exhaust pipe is finned, and is carried right
up on to the roof of the cab where it ends
in a large silencer. The air inlet to the
carburetter is connected to an air vessel
having a non-return valve in the head, in
order to prevent any possibility of fire
or explosion due to a blow-back from the
carburetter. The ends of the H. T. leads
to the sparking plugs are threaded through
light spiral springs attached to a vulcanite
board, so that in the event of the sparking
plug terminals becoming loose, the leads
would fly up to the board and so avoid
coming into contact with any part of the
engine and thus causing sparks,

* * #* *
New Sleeping Cars

A contract for building 25 new sleeping-
cars for service on long-distance Conti-
nental expresses has been divided between
two English firms. The Birmingham
Carriage & Wagon Co. Ltd., will build 15,
the remaining 10 being allotted to the
Metropolitan Carriage, Wagon & Finance
Co., also of Birmingham. All the vehicles
are to be delivered in a complete state
before the end of 1925 by means of the
Harwich-Zeebrugge train ferry. An order
for 31 dining car saloons “for the Inter-
national Sleeping Car and European
Express Trains Company is already in
course of delivery from the Birmingham
Carriage & Wagon Co. Ltd.
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WHE;\' the construction of the Stockton and Darlington
Railway was approaching completion, George Stephenson,
accompanied by his son Robert and by John Dixon
(afterwards a famous railway engineer), made a journey of inspec-
tion and dined at Stockton. The railway naturally was the one
subject of discussion and towards the close of the dinner Stephenson
said impressively to the two lads: “ T will tell you that I think
yvou will live to see the day, though I may not live so long, when
railways will come to
supersede almost all
other methods of con-
veyance in this coun-
try-when mail coaches
will go by railway
and railroads will be-
come the great high-
way for the King and
all his subjects.” From
these words it is evi-
dent that even at that
early period Stephen-
son foresaw the ulti-
mate triumph of the
steam loco and the
resulting enormons
growth of railways.

George Stephenson's
Foresight

Another  instance
showing that Stephen-
son from the first anticipated the general extension of railways
throughout England, is provided by his remark when consulted
about the gauge of the Canterbury and Whitstable Railway and
the Leicester and Swannington Railway. Stephenson's reply
was emphatic : " Make them all the same width. Though they
may be a long way apart now, depend upon it they will be joined
together some day.”

Even the far-seeing Stephenson could not have dreamed of
the enormous development that railways have reached to-day.
The civilised nations of the world have covered their countries
with a network of thousands upon thousands of miles of rails

Earliest Rails
were carried on stone
sleepers

and the total is still
growing,

First Metal Rails

Rails are apparently

the least interesting part
of a railway. They simply
lic on the ground, mile
after mile of them, and
as we speed over their
smooth surface in an ex-
press train we are apt to
forget that they exist.
Yet each of these rails
was at one time a piece
of iron ore somewhere in
the ground, which has
only reached its present
form after passing through
a"series of most interest-
ing processes.

The earliest metal rails
were made of cast iron,
and although they were
a great improvement npon
wooden rails, they were

unsatisfactory in many
ways. Before long they =
were  superseded by L =——

wrought or malleable iron

A Bessemer Converter Pouring its Molten Contents into Giant Ladle

rails. In 1816 George Stephenson, in conjunction with a Mr,
Losh, took out a patent for cast iron rails and therefore it was
to his interest that the use of these rails should continue, Stephen-
son knew the superiority of wrought iron, however, and when
the directors of the Stockton and Darlington Railway asked his
advice as to the kind of rails that should be laid down he replied
frankly : ** Well, gentlemen, to tell you the truth, although it
would put £500 in my pocket to specify my own patent rails, 1
cannot do so after the experience I have had. If vou take
my advice you will not lay down a single cast iron rail.”

From this time onward the wrought iron rail came
into general wuse and remained for a  considerable
period.  Ultimately steel rails were introduced and

these are now universally employed.
The Blast Furnace

The iron ore that is destined to be
made into steel rails is taken
from the mine to the blast

furnace to be smelted.

A blast furnace con-

sists of a circular shaft

lined with firebrick
capable of standing an
enormous amount of
heat. A blast of hot
air is conveyed to the
interior of the furnace
by  nozzles, called

“tuyeres," connected

with a blast pipe

running  round the
furnace. At the bottom of the furnace are two openings, the
upper one for withdrawal of the slag and the lower for drawing off
the molten metal.

The top of the furnace is closed by a conical stopper that may
be lowered to allow material to be shot into the furnace. There
is also an opening near the top of the furnace to lead off the hot
gases produced. .

Coke is used as the fuel and to the iron ore is added a certain
amount of limestone, which acts as a " flux " and mixes readilyv
with the unwanted materials in the ore. k

When the furnace has
been in action for a
sufficient time the molten
iron is drawn off, and is
either run into special
vessels to be made into
.'sl'tuc-l inuuodiutcly or run
into a collection of sand
moulds known as a *“ pig
bed ™ in which it solidifies
and is afterwards broken
up into “ pigs " weighing
about 1 cwt. each.

Phetr courtesy ** Northern Echo ™

Making Bessemer Steel

The subsequent con-
version into steel of the
iron thus produced may
be effected by the Besse-
mer process or by the
Open Hearth process.

In the former process
the pig iron from the
sand moulds is melted
in a cupola furnace—
except where the molten

iron comes direct from



the blast furnace—and then is poured
into a “converter.)” The converter,
which is well shown in the accompanying
photograph, consists of a vessel suspended
s0 that it is free to swing either horizontally
or vertically, the swing being controlled
by hydraulic mechan-
ism. The vessel has
an outer casing of
malleable iron plates
and an inner lining
of ganister, which is a
compact and Thard
variety of sandstone.
At the bottom of the
converter several
tuyveres carry an air
blast into the interior
of the wessel in a
similar manner to the
tuveres in the Dblast

furnace.
When the converter
has received its

charge of molten iron
the Dblast is turned
onand passes through
the mass of metal
with a loud roaring
sound. A fierce . flame,
at first pale but rapid-
Iy growing Dbrighter,
issues from  the neck
of the converter, and
showers of sparks
stream out, accom-
panied by fragments
of molten slag. Pres-
ently the flame begins =
to drop and becomes -
quieter, showing that A Cogging Mill
the last of the carbon giectrically-driven Cogg-
has  burned  away. ing Mill for rolling steel
Exactly at the correct ?ﬁ,‘:ézgpﬁ% f‘!“’;‘“’;:;
moment the blast is hour

shut off, a small

amount of molten “ spiegeleisen’ or* mirror
iron "' (a form of pig iron containing known
quantities of carbon and manganese)
is added, and the whole mass of molten
metal is then poured into a huge bucket
or ladle.

The Ingots in the Soaking Pits

The ladle containing the molten metal
is carried on a truck and brought in turn
over a number of “ingot moulds” about
6 ft. in height and 16 in. square at the top
and broadening out graduoally towards
the bottom. The moulds are open at
both top and bottom and stand on an iron
plate. As the ladle comes over each mould
a hole in the bottom is opened and the
metal pours out until the mould is filled.
The moulds are then allowed to stand
until their contents, known as ingots,
have formed a solid shell outside although
they are still liquid inside.

Each mould is then “stripped” from its
ingot by means of an overhead travelling
.rane with chains and hooks. 1f the
ingots are to be used immediately they are
lowered into a chamber known as a
“soaking pit.”” This chamber is lined
with firebrick and fitted with a lid, its
purpose being to bring the ingot to a uni-
form temperature throughout. The ingot
gives off heat to the firebrick until the
whole chamber and the ingot itself are
at the same temperature.

Open Hearth Steel

In the open hearth process the furnace
is heated by a process of regeneration.
Hot gas produced by burning coal with a
limited supply of air is passed through a
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chamber of chequered brickwork. This
chamber is previously heated, and in
passing through it the temperature of the
already hot gas is further raised. Air is

passed through a similar chamber and
raised to a very high temperature, and on

it entered the mill. At thisstage alsoit takes
a new name and is known as a " bloom."’
From the cogging mill- the bloom is
passed to a similar mill known as the
“roughing mill,” in which it passes through
a further series of grooves. The grooves
in the ronghing mill,
however, are speci-
ally shaped so as to

the hot
air and
the hot gas
being brought
together in
the furnace combus-
tion takes place at once.
The gases resulting from
this combustion are drawn
out of the furnace at a
very high temperature and
passed  through  chambers
similar to those through which
the gas and air passed pre-
viously. The combustion gases
part with their heat to the brick-
work and then, by means of valves,
the whole process is reversed—the
air and the unburned gas passing
through the chamber heated by the
gases produced by combustion and the
latter gases passing through the chambers
that have become cooled by giving up
their heat in the first place to the air and
active gas. This reversal is continued at
regular intervals, and results in a gradual
increase in the furnace temperature up to
the required point.

The charge of pig iron and other materials
is placed on the hearth of this furnace
and heating continued until the carbon
is reduced. Samples of the molten metal
are drawn off at intervals and tested,
and when the conditions are right the
metal is run off into ingot moulds as in
the case of the Bessemer process. After
about half-an-hour the moulds are stripped
off and the ingots are placed in gas-fired,
or coal-fired -reheating furnaces, which
serve the same purpose as the soaking
pits uséd in the Bessemer process.

The Rolling Mills

Whichever process has been adopted,
the ingot, while still intensely hot, is lifted
from the soaking or reheating furnace as
the case may be and passed through what
is called a "cogging mill."” This consists
of two massive steel rolls of large diameter
placed horizontally one above the other
and each having at intervals grooves of
various sizes. The rolls act in a similar
manner to the household wringing
machine. They seize the ingot and draw
it in between them just as the rolls of a
wringer draw in a cloth.

First of all the ingot passes through
the largest groove and is squeezed slightly
narrower and flatter, while at the same
time it becomes longer. = After this it is
passed in succession through the remaining
grooves until, on leaving the smallest one, it
1s a great deal longer and thinner than when

Messrs. Davy Bros. Lid.

begin to form the
bloom into a rail,
and on leaving this
machine a rail has
been produced, but
of a very rough shape.
Finally  the  rail
passes through more
grooves in a “* finish-
ing mill,” and from
the last groove it
emerges a perfectly-
formed rail, which
only needs to be
straightened and cut
to length.

The rails for British railways are pro-
duced in this manner and are of what is
known as ‘' bull-head " type. They are
40 ft. or more in length and they weigh
from 90 Ibs. to over 100 lbs. per vard.

Chairs and Fish-Plates

We come now to the final step. The rails
are held in position on the track by cast
iron sockets called “chairs' into which they
are tightly wedged by blocks of wood known
as the "“keys.” The chairs are fastened
by stout bolts to the “sleepers,” which
are cross-pieces of timber treated with
creosote or other preservative to enable
them to resist the weather. These sleepers
are laid about 30 in. apart upon a bed of
ballast about 1ft. deep. The ballast
is packed tightly under and around the
sleepers to prevent lateral movement and
it consists of gravel or slag or other
material that will allow water to drain
away readily.

The rails are connected end to end by
means of “fish-plates” weighing 33 1b.
per pair, bolted through the rails: A
small space, generally from } in. to }in,,
is left between the ends of the rails to
allow for expansion and contraction, due
to changes in temperature.

Plicts cowrkesy

Origin of the name ‘‘ Plate-layers "’

The men who lay down railway lines and
attach them to the sleepers are known as
“ platelayers,” and it is interesting to
know that this name has come down to us
from the earliest days of railways.

The iron rail may be said to have de-
veloped to meet the requirements of the
English coal industry, particularly in the
north-eastern  counties. In  the early
days coal was transported to its place of
shipment on horseback, in sacks or other-
wise. Later, wagons came into use and to
make running easier a ‘' tramway " of
flagstones was provided. Wooden rails
were later introduced but it was found that
they quickly wore away and so thin plates
were nailed to them to protect them.
Still later, cast iron rails were introduced
to avoid trouble with the rotting of the
wooden rails. A cast iron road of this kind
was called a ' plateway "' on account of
the plate-like form in which the rails were
cast, and from that time to the present
day, the men employed on the permanent
way have been called * platelayers.”
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of trials of the largest working model locomotive yet
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- Model Loco Trials at Eskdale

[]

% Interesting New ‘““Pacific” Scale Model, “Green Goddess”

E] by Henry Greenly, A.L.Loco.E.

g (Author of ** Model Railways” efc.)

]

5 O A

OLLOWING the recent exchange of locomotives load test was a stone train of 34 tons gross. This would

represent in a full-size loco a train weight of 918 tons,
which is 50 per cent. more than the heaviest load ever
put behind the prototype of the engine. Altogether,

owner, designer

on the 15in.
gauge line that
runs between
Ravenglass and
Eskdale in the
Cumberland
mountains. The
new locomotive
is a “ Pacific”
type model, the
external de-
sign of which
is similar to the
LN.E.R. 4-6-2
type  Flying
Scotsman ”’ ex-
hibited at
Wembley, and
to that tried on

o R
-

the Great

Photo courtesy)

ing the The Largest Working Model Locomotive, with its Designer, Mr. H. Greenly

Riviera' express. The model is one-third full size and is
It is one of two locos designed
by the writer, for Captain J. E. P. Howey, the well-
known racing motorist, and was built at the works of
Messrs. Davey, Paxman & Co. Ltd., Colchester.

nearly 25 ft. in length.

The main idea in -adopting so
large a scale has been to obtain
perfect “ cab comfort.” The loco
1s large enough to carry two men
seated below the cab roof. Speed
was considered as well as hauling
power, and extreme care was exer-
cised to eliminate all out-of-balance
periods.

The Eskdale track abounds in
steep gradients and sharp curves
and therefore a high average speed
is not possible. Notwithstanding
this, 35 miles per hour was attained
over one part of the line without
any extreme effort on the part of
the loco. When a suitable railway
is available a speed of 40 miles an
hour is confidently expected. The

LT TR T AT T T RT3
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and builder are
very well satis-
fied with the
results obtained

during the
trials.

The loco has
two outside
cylinders of
5}in. bore by
84in.  stroke
with 3in. piston
valves. The

motion — that
is the connect-
ing rods, coup-
ling rods and
other moving
parts—is made

diameter.
L T
Principal Dimensions of ‘* Green Goddess '’
Length 247 9
Width 3
Height to top of chitnney 47"
Height of boiler centre ... 3 13

Boiler barrel . 17 10§ diameter

Firebox 2" 81" long by
2 6" wide
Heating Surface
Tubes 14,500 =q. in.
Firebox 2,800 =q. in.
Superheater - 1,580 sq. in.
Total 18,880 sq. in.
Grate area ... 687 sq. in.
Boiler pressure ... : 180 1b.
Tractive effort .. 1,470 1b. at 160 1b.
pressure
Adhesive weight ... 6,600 1b.

5 tons 5 cwt.

2 tons 10 cwt.

7 tons 15 cwt.

150 gals. water

and 5 cwt. coke
and coal

‘Total weight of loco

Total weight of tender *
Total weight in working order
Tender capacity ...

B A R GTTHHTTT
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[Miss Mary Fair, Eskdale} of high-grade
nickel steel,
every  means
being taken to

make these details as light as possible. The balance is there-
fore excellent and not the slightest vibration was observed
at topspeed. The coupled wheels are 25} in. in diameter,
the bogie trailing and tender wheels being 12in. in
All the wheels are of cast steel, the coupled

wheels having separate tyres.

The valve gear is the complete
Walschaerts type, the primary
motion being taken from a return
crank on the driving crank pin.
The reversing lever in the cab can
be operated by a direct push and
pull with a screw “ vernier” ad-
justment, and at the trials it was
found practicable to haul a heavy
train with the gear linked up to
give a valve cut-off of 35 per cent.
of the stroke.

The tender runs on two boxes
with equalised axle-boxes and duplex
springs. In order to allow the
enginemen to sit as low as possible,
a well is sunk in the front part of the
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floor of the tender to accommodate their feet and legs

below footplate level.

The brake arrangement is unique, both the vacuum

and the Westinghouse air

“ Northern Chief,”

embodied in the * River Esk,” ** Green Goddess” and
is equivalent to using the American
loading gauge, or more strictly speaking that employed by

our South African railway

pressure brakes being fitted
to the engine and tender.

The cab fittings include
two water-gauges, vacuum
brake gauge, steam pressure
gauge, two Westinghouse air
brake gauges and a steam-
chest pressure gauge that
indicates to the driver how
much steam he is letting
into the cylinders. The
whole of the operating gear
in the cab is in front of the
driver.

The loco is painted the
standard ** Great Northern
green, with black and white
lining, the cylinder casing and
footplate  edgings being
painted a deep red with
yellow lining.

The loco is named the
“ Green Goddess,”” and its
appearance on the Eskdale
Railway created a great
amount of interest among
the holiday visitors using
the line.

The “ Green Goddess™ will
traverse curves of 120 ft.

radius, and if a similar model
were used on the Eskdale
line trains of 250 passengers
could be operated * regularly.

The ordering of the ‘' Green
Goddess’ and her sister loco
“ Northern Chief” was the direct
result of a visit of the late Count
Louis Zborowski and Captain
J. E. P. Howey—both well-known
Brooklands motor racers—to Esk-
dale in the summer of 1924. The
visit was made for the special
purpose of inspecting the then
new Eskdale Railway 2-8-2 type
loco, “ River Esk,”" built at Col-
chester, and comparing it with
the pre-war model quarter-size
locos running on the same line.
There was no doubt whatever
about the superiority of the larger
one-third size loco in power and
comfortable driving, and in the
general workmanlike style in
which it handled traffic.

On a small railway like the 15 in.
gauge Ravenglass-Eskdale line,
the limitations of loading gauge
are not present as is the case on
a full-size railway. There are
no tunnels or bridges to clear,
and the use of a scale of 4in.
instead of 3in. to the {foot,

Photo courtesy)

Possibly the results
of the trials may induce the management of the Eskdale
Railway to adopt locos of the same type.

Phota]

The Driver's View from the Cab and Window
of the *“ Green Goddess "’

In these engines the cab is big enough for the seated
engineman to look through the window ahead

[Miss ar_t' ;'-'u:r, Eskdaie.
The Cab of the Model ‘ Pacific’ Loco

sent perhaps the nearest approach to the “

[H, Greenly

engineers. In South Africa
the standard gauge is 3 ft.
61n., but many of the locos
are quite as big and powerful
as, if not more so than, the
average loco used on the
4ft. 8%in. gauge in this
cuuntr},

The larger scale of course
produces a bigger and heavier
engine—8 tons as against
3 tons—but this tends to
make the loco steadier in
running as well as capable
of hauling a full load with
greater ease. Cab comfort,
which has been mentioned
already, is also a very im-
portant item in all these
three new 15in. gauge locos.
The more spacious cab and
the fitting of a well in the
tender for the feet allow the
engineman to sit down and
look through the cab windows
in proper style. In the older
models the driver was perched
up above the cab and was
annoyed both by the smoke
and by the steam from the
safety wvalve.

The * Green Goddess” and
the  Northern Chief” repre-
real thing

that has ever been attempted in model locomotive
engineering.

It should be added that, owing to the

death of Count Zborowski, Capt.
Howey now owns both these locos.

The Eskdale Railway

The Eskdale Railway, upon
which the trials of the * Green
Goddess ' took place, was formerly
the Ravenglass and Eskdale Rail-
way, opened on 24th May 1875.
The line failed to pay its way,
traffic came to an end, and for a
considerable time it remained
abandoned and derelict. On 24th
July 1911, the present company
was mcorporated and the line was
re-laid on the 15-inch gauge and re-
opened on 20th August 1915.

To-day the Eskdale Railway not
only carries a steady stream of
passengers, but also hauls coal,
food and other stores to the
villages through which the line
passes, besides conveying His
Majesty’'s mails. In short, in
spite of its small size this line is
thoroughly capable of earning s
own living and it has attained the
dignity of having the times of its
trains recorded in ‘‘ Bradshaw.”
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NE hot July evening I leaned over the parapet of the bridge that spans
the Olive Mount cutting.* Down below in the cuttinglay the four sets
ofrailsalong which thunder many main-line expresses. Sunshineseldom

reaches the bottom of the cutting, and the sides rear themselves black and
slimy to a height of nearly 100 ft. from the permanent way. In one part
the rails are joined by a branch line, which issues out of a gaping black
tunnel cut in the side of the rock. At this point stands a lonely signal box.

As I stood and watched I saw a cloud of billowing smoke in the distance,
and with a hollow roar an express drawn by a huge 4-6-0 ' Sir Gilbert
Claughton'-type locomotive thundered throngh the cutting, looking almost
like a toy from the great height above. As I saw it vanish round a curve
and wondered how the great Stephenson could possibly have cut this path
through the solid rock, the scene scemed to change and another took its place.

I was standing in the country. Here and there were cottages and farms,
and a white and dusty road took the place of the stone bridge on which 1
stood. A group of men, each clad in white trousers and dark-coloured coats,
stood at the side of the road.  Round their throats they wore white scarves,
and on their heads tall, queer-shaped top-hats. They carried surveying
instruments, and one of their number, who seemed to be the leader, was
looking at a map and pointing to various places. Another was making
notes on large sheets of paper, while others took observations with the
instruments. I dreamily realised that the tall man was Stephenson, and
that he and his party were mapping out the route that his Liverpool to

Manchester railway was to follow.

‘A group of men . . . looking at a map and pointing to various places "’

Even as I looked the vision gradually faded, and I became aware of

* This is the famous cutting near Liverpool made by George Stephenson.

“,,..the first train on the Liverpool to Manchester Railway ™

another rising before me. This time it was a scene of great activity on the
land where the surveying party had been. Gangs of men were hauling
huge blocks of red sandstone on to trucks and leading them away with
the help of horses. Down in what was to be the cutting, crowds of men
were swinging their pick-axes and using shovels and crowbars. Trains
of wagons were being loaded and drawn along temporary rails by horses
and ropes, Hoarse shouts, the sound of falling stone, and the clank of
the trucks as they bumped bufier to buffer, filled the air. Hundreds of
people were clustered on the stone bridge with high parapets that pre-
ceded the present-day stone and iron bridge. Crowds of people lined the
banks, watching the men straining and working below.

This scene faded away in its turn and a third tcok its place. It was the
opening day of the railway. Hundreds of people lined the banks, and all
were eagerly looking down into the finished cutting. The sandstone
showed clean and red, and the iron rails below looked thin and spidery
from the great height above. The bridge was thronged with spectators and
near by stood numbers of coaches and carts. Ladies and gentlemen rode up
and down the dusty road on frisky horses, and the sound of creaking carriage
wheels mingled with the neighing of horses. Again the banks of the cutting
were packed with an excited throng of spectators. Everybody was laughing
and talking, but a hush fell on the crowd when at last the firing of guns and
the sound of distant cheering was heard. Louder and louder grew the cheers,
as they heralded the progress through the Olive Mount Cutting of the first
train on the Liverpool to Manchester Railway, The crowd became frantic
with excitement, and the people swayed forward and craned over the steep
sides of the cutting to view the wonderful train.

The locomotive resembled nothing so much as a round iron barrel
mounted on four small cast-iron wheels. It was surmounted by a long chim-
ney, which was nearly red hot, and an intricate assortment of iron bars
acted as piston-rods. The cylinders and pistons were on the side of the
boiler and connected to the rear pair of wheels. On a little platform behind
stood the engineer and his assistant, dressed in white trousers and what
looked like a frock coat and a top hat. Steam issued from the numerous
joints and the weird contrivance ambled along at about eight miles per hour.

The tender consisted of a kind of wagon surmounted by a water barrel,
on four creaking iron wheels. The carriages were like cattle-trucks and
were fitted with striped awnings. The guard, perched in a little box on the
top of the last carriage, waved a greeting as the train rounded the curve.

I was awakened {rom my reverie by the scream of a shrill whistle in my
ears, and I came back from the realm of fancy to see a long empty ' goods '
rumble past and disappear into the tunnel. 1t was growing dusk and a light
summer wind moaned through the depths of the cutting. The signal lamps
were lighted and gleamed blood-red on the metals, marking the path of the
steel monsters that steam by the lonely signal box in Olive Mount Cutting.
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the Great Western Railway Company’s summer
service, the 2.30 p.m. train from Cheltenham is
scheduled to make the fastest non-stop run in the
British Isles. The train performs the journey from
Swindon to Paddington, a distance of 77} miles, in 75
minutes. On the first journey from Swindon, by a remark-
able piece of good timing, the booked duration of the
journey was reduced by three minutes, so that an
average speed of ove~ 641 miles an hour was attained.

Reaches 83 Miles an Hour

The booked times and actual
performance of the train are
given in the panel on this page

IN

Distance from
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‘ Booked times,

[G.W.R.

“ Saint Bartholomew "’

| Driver Philip Hopkins had the train under perfect
control the whole time. He has been in the service
of the Company for 38 years. Fireman F. Bailey
was kept fairly busy with the shovel to maintain the
requisite amount of steam for such fast running.

““Qcean " Specials

The above is by no means the only fast train on

the G.W.R which rightly enjoys a reputation for

| speedy running. Recently, for instance, 160 signal
boxes between Plymouth and
Paddington were linked up in
a chain 227 miles in length
sending each other the code

Actual running.

and we feel sure these will prove Feddington;. —
of interest to the large number | A
of our readers who so closely ‘
follow locomotive practice and £ M. C.1 pm.
performance. 4 I’(‘tj i;)‘}"iijd;’"
The loco that draws this 78] Readin g =
famous train is ““ Saini Bar- = 24 15 Maidenhead| —
tholomew,"” 4-6-0. With a load 18 36! Slough

9-6 | Southall . ‘ -

of nine coaches, weighing 250 Paddington; 5-0
— ‘ f (I

tons, the train ran into Swindon
station from Cheltenham at
3.40 p.m. Departing from Swin-
don at 3.45 p.m. left the 77} miles to be run in 75 min.
This was accomplished, however, in 72 min., and at
some points of the journey a speed of 83 m.p.h. was
reached.

Seventy miles from London the train dropped into
its stride. At Didcot, 53} miles from home, the train
was 4-min. late, owing to a permanent way restriction.
At Reading, however, 36 miles from London, the
train was 1 min. to the good. Paddington was reached
at 4.57 p.m.

The engine was in charge of Mr. G. H. Flewellen,
the chief locomotive inspector of the Great Western
Railway, who travelled on the footplate with the driver.

ST TR O AR R O S I!%

“Line clear for Plym B.”
Then the special train con-
veying the new American Am-

Pass ‘ Dep. | Arr. | Pass | Dep.

Pim. ) PTIL [ PO (PG T bassador thundered along on
e i s A 3-43 = its way to London. Its load
4.95 | — | — |4-04 | — of 350 tons was drawn at a
4-35) — | — |4-33) — speed of 60 miles an hour by
4-404 — | <= (4.38] the G.W.R. giant * Shooting

4-49 —_— —- |4-47 — S{ar.”
@i et ol e s It is interesting to learn
that to facilitate signalling

all the ocean specials leaving
Plymouth are coded as “ Plyms,” the letters A, B, C,
etc. being added according to the weight and route of
the train. _
| “Plym A" is the fastest schedule and is timed to do
the non-stop run of 227 miles in 4 hours 4 minutes.

“Plym B’ worked under a schedule of 4 hours
10 minutes, but knocked 10 minutes off her
handicap and so beat the fastest schedule by 4
minutes.

On a subsequent occasion passengers who landed
[ from the “ Mawreiania’ did the 227 miles’ train
| journey in 243 minutes, or seven minutes under schedule,
\ in spite of three minutes delay by signals.
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Future of the Steam Engine

In dealing with the future of coal and
steam as motive agents, Dr. |. S. Haldane,
F.R.S,, recently pointed to the time when
the steam engine will displace the internal
combustion engine in many of its present
uses. This will occur, he stated, even
in the case of motor vehicles and aero-
planes. Being a cheaper source of heat,
coal will largely displace oil as a fuel for
heat engines, and will find many new
uses as a primary source of power, partic-
ularly when electrical distribution of this
power is further developed.

Dr. Haldane drew attention to the
present uncertain position as to the use of
coal and steam engines for ship propulsion
and remarked that it had recently been
declared that steam engines were to be more
or less superseded, reasons being advanced
for concluding that the efficiency of the
internal combustion engine, or at any
rate the Diesel engine, must necessarily
be greater than that of a steam engine.
In Dr. Haldane's opinion, however, ' steam
will beat internal combustion hollow, if
lighter and smaller engines and boilers
were designed, and this would occur in
the almost immediate future.”

Dr. Haldane added that in expressing
his views he had taken his courage in his
hands and thrown academic teaching
to the winds. He thought engineers had
been prevented from seeing clearly the
maximum efficiency of a heat engine,
where that efficiency was being needlessly
lost, and how the steam engine could be
modified to suit varying circumstances
without loss or with the minimum loss in
efficiency.

In conclusion, be said the subject was
one on which depended the future of the
great British industries, and particularly
the immediate future of the South Wales
steam coal and shipping industries,

* * ® *

Electrophone Superseded by Wireless

For many years the music, songs, and
words of the majority of plays produced
in London theatres have been brought
to the homes of subscribers on the tele-
phone service by the Electrophone. The
service will come to an end at the close of
the present month, however, as the electro-
phone has been " killed” by wireless.
A large number of the subscribers have in
the past year or two given up the
* hearings ' in favour of wireless, and as
the revenue has in consequence largely
decreased, the Postmaster-General has
decided to withdraw the licence granted
to the Electrophone Company, and has
given notice that the service is to be ter-
minated.

A Pioneer of Electric Lighting

The death took place recently in
Glasgow of Mr, William Arnot, one of the
pioneers of electrical lighting in Glasgow.
When the post of Electrical Engineer was
instituted in Glasgow in 1890, Mr. Arnot
applied and received the appointment.
He was responsible for the installation of
the system of street lighting, and on the
growth of the demand for the new form of
tllumination he advised the laying down
of power stations at St. Andrew’s Cross
and at Port-Dundas.

* e * *

Big Electric Contracts
The Mersey Power Company are in-
stalling additional plant at their Cheshire
power station at Runcorn, in order to
cope with extensive demands for electricity
for industrial purposes.
In this connection the following orders

have been placed, involving the expenditure .

of over £200,000 :—one 12,500 k.w. turbo-
generator (Messrs. C. A. Parsons and Co.
Ltd.), four 45,0001b. boilers (Messrs.
Babeock and Wilcox Ltd.), and engine
room and boiler-house buildings and
condensing plant (Messrs. G. and J.
Weir Ltd.)
#* * * *
New White Star Liner

Messrs. Harland & Wolil, at their Belfast
yard have commenced on a large new
passenger and cargo vessel for the White
Star Line. The new vessel is to be of the
“ Regina’ class, only about 1,500 tons
larger in her register—viz., about 18,000.
She will be of the same length, 575.3 feet,
but her beam will be slightly larger. Her
speed will be the same as that of the
‘“ Regina,” about 16 knots at sea. She
is to be a steel triple-screw steamer and
will be built to accommodate a large
number of passengers and carry a con-
siderable volume of cargo. She will carry
two classes of passengers, and is intended
for the North Atlantic service—whether
U.S.A. or Canada, or both, is not vyet
decided. Her passenger accommodation
will be of an improved description and
embody new features, No date has yet
been fixed for the launch.

* * * *®

** Aguitania’s "' Record Speed

During a voyage from New York to
Southampton the Cunard Liner * A4gqui-
tania "' beat her previous eastbound
steaming performances, covering a distance
of 575 miles and 579 miles on two suc-
cessive days.

The average speed for the whole crossing
was only a fifteenth of a knot less than her
record, which would have been Dbeaten
comfortably had not some hours’ fog
delayed her.

Burst Flywheel Havoc

Five minutes after the engineer had
started the engine supplying the power
for the North End Cotton Mill, Stalybridge,
the flywheel burst, wrecking the engine-
room. The engineer had a narrow escape
from serious injury and the damage caused
a complete stoppage of the mill, throwing
about 200 employees out of work. One
large fragment, weighing about 20 cwt.,
shot upwards through the roof into the
room above and numerous large pieces
were hurled through the outer wall of the
engine-room into the canal.

* * * *

Bridge Improvements

The Ministry of Transport have sanc-
tioned a grant of £13,000 towards the cost
of improving Clopton Bridge, the grant to
be made from funds set aside for the
improvement of road bridges. It is
understood that the actual scheme ap-
proved by the Ministry will cost £20,000.

Outwell Bridge, situated where the
Birmingham-Yarmouth road joins the
Outwell-Littleport road at Outwell Church,
Norfolk, is to be closed for six months for
the purpose of reconstruction, a temporary
bridge being erected for the use of vehicles
with axle loads not exceeding five tons.

* * * *
Government Floating Dock's Voyage to
Malta

As mentioned in last month’s * M.M.”
the Government Floating Dock recently
arrived at Malta after being towed from
the Medway. The Dock originally be-
longed to Germany, and was one of those
surrendered to Great Britain after the war,
having previously been stationed at Kiel.
The dock is 720 ft. in length and 180 ft,
in breadth but a new section (at present
being built at Chatham at a cost of
£400,000) will increase its length, whilst
the lifting capacity will be increased from
40,000 tons to 65,000 tons. When it is
completed, therefore, the dock will exceed
in size the huge Southampton floating
dock and deprive it of its title of the largest
floating dock in the world.

From the Medway to Malta is a distance
of approximately 2,300 miles, and the
dock was towed at an average speed of 3}
knots. The weather during the journey
was fairly good but a long Atlantic swell
and strong cross wind was encountered
crossing the Bay of Biscay.

Although floating docks have been
towed considerably longer distances than
this—such as the 14,000 ton dock towed
from Rotterdam to Sourabaya, a distance
of 8,500 miles—no floating dock approach-
ing the Malta one in size has ever made
such a long journey.
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G.W.R. Contracts

It is officially announced by the G. W,
Railway that contracts have been placed
with Messrs. John Brown & Sons Ltd,,
of Clydebank, for the installation of geared

Big Road Transport Feat

Messrs. Norman Box Ltd., of Rusholme
Road, Ardwick Green, Manchester, recently
transported a 25,000 k.w. generator stator
by road from the works of the Metropoli-

Russia's New Ships

Within the next five “yearsT Russia
proposes to build 207 wvessels, totalling
697,000 tons. In addition contracts will
be placed abroad for the building of seven

turbines on the S.8. *“ St. David" and tan-Vickers Electrical Co. Ltd., Trafford other ships. Both the Germania and
“ St Palrick” and with Messrs. H. Park, Manchester, to the new power station Deutsche yards and the British yards hope
Covington & Sons Ltd,, to participate in these con-
Railway Wharf, Battersea, i i g gammmmnmnng — tracts. The German yards

for dredging at Chelsea
and Brentford Docks and
Chelsea Creek.

* * * Ak

Waterloo Bridge

=

would be content with a
cash payment of 10 per
cent., the balance to be paid
out of the profits of Russian
shipping in a series of

New Preston High Power
Station

The new Ribble Power
Station at Preston has been
officially opened by Sir
John Snell, Chairman of
the Electricity Commission-
ers. The first steps to
secure municipal control
over the Preston electricity
supply were made in 1922,
when the corporation pur-
chased the undertaking of
the National Electric Supply
Company, which had
supplied the town with
electricity since 1891. Plans
were immediately put into
execution for the erection
of a big power station of
the latest design at Pen-
wortham, about a mile and
a half from the centre of the town. The site
covers 33 acres and provides ample space for
future extensions.

The main turbo-generating plant consists
of two sets, each with a normal rating of
12,500 kilowatts at .9 power factor,
delivering 3-phase current at 50 cycles,
6,600 volts. The sets run at a speed of
3,000 revolutions per minute, and the
guaranteed steam consumption at 10,000
kilowatts output is 9.6 lbs. per kilowatt
hour. Provision has been made for a
third set and a possible fourth set. Al-
though the normal flow of water alongside
the site is sufficient for the first section
of the station, by constructing a weir
across the river it will be possible to im-
pound sufficient water for condensing
purposes for a plant of 150,000 kilowatts
capacity.

It is intended that the new station shall
eventually supply not only Preston, but
coast and inland towns over a considerable
area. The scheme provides for the laying
of an underground transmission line of
10,000 kilowatts from Blackburnto Preston,
which is expected to be in operation before
the end of the year. Negotiations have
also been taking place between the Preston
Corporation and the Lancashire Electric
Power Company for bulk supplies for
Leyland and Walton-le-Dale, and with
the coast town authorities for supplies
commencing at 5,000 kilowatts and in-
creasing to 10,000 kilowatts to be given
from Preston by the winter of 1626-27
to Blackpool, Lytham, St. Annes, and
Fleetwood. , * " "

Middlesex Agxterial Road

The Middlesex County Council recently
approved the construction of an arterial
road about seven miles in length from
Sudbury Spur to Watford. The total cost
is estimated at approximately £360,000,
and of this amount a considerable portion
will be contributed by the Ministry of
Transport.

LT T T TR TR

to a defect.

S. Shearing of London.

Above is shown the new span raised on two
girders midway between the two bridges, and
below s the span in position ready to be lowered,
as seen from the parapet of the old Bridge.

Next month we hope to publish an account
and full particulars of this great engineering feat.

It has already been mentioned on this page in a previous Issue of the ** M.M.,”" that
the Waterloo Bridge across the Thames has had to be temporarily repaired owing
A new span was recently placed in position and the two accompanying
photographs, showing this work in progress, have been submitted by one of our readers,
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of the Liverpool Corporation at Lister
Drive, a distance of 40 miles. The stator
weighed 90 tons, 13 cwt. and was loaded
on a specially built eight-wheeled truck
of a tare weight of 16 tons. The road,
therefore, had to bear a total load of 106
tons, 13 cwt. The stator was conveyed by
three rubber tyred Fowlerroad locomotives
in 15 hours actual running time.

instalments spread over ten
to fifteen years. It is
expected the English com-
panies will unite to meet
this competition, but poli-
tical reasons are expected
to play a part in the giving
out of the contracts.
* % % »*

Australian Navy

Considerable satisfaction
is felt in the ship-building
industries at the announce-
ment that the contracts for
new cruisers and sub-
marines, amounting to near-
ly £3,500,000, have been
placed with British ship-
builders.

The two cruisers will be
built at Clydebank by
Messrs. John Brown & Co. Ltd., and each
will be of 10,000 tons. These wvessels
are to be similar to those of the “ County ™
class under construction for the Royal
Navy. The main armament for one of the
vessels is to be supplied by Messrs. Vickers
Ltd., and for the other by Sir W. G.
Armstrong Whitworth & Co. Ltd. Con-
tracts for gun mountings have already
been placed with each of these firms, at
a cost of approximately £350,000, and
further requirements will shortly be order-
ed. The contracts for armour plating have
been placed with Messrs. William Beard-
more & Co. Ltd., of Glasgow, Messrs.
Cammell Laird & Co. Ltd., of Sheffield,
and Messrs. David Colville & Sons Ltd.,
of Motherwell. The new cruisers will
be the largest in the southern seas, as the
four at present belonging to the Royal
Australian Navy are of only 5,800 tons
each.

The two submarines forming part of
the present programme have been ordered
from Messrs. Vickers Ltd., of Barrow-
in-Furness,

* * * L

New Hull Bridge

A new North Bridge, which is estimated
to cost £275,000, is to be built at Hull.

* #* * *

Repairs to Canal Swing Bridge

Owing to the base upon which it turns
having shown signs of wear, the 1,200
tons steel swing bridge over the canal
at Stockton Heath is to be closed to traffic
for six weeks, commencing in September.
The bridge connects the Warrington-
Northwich main road leading to the heart
of Cheshire and thence to the midlands,
and has been in constant use since the
opening of the Ship Canal in 1894. A
ferry service is to be instituted for the
use of passengers who normally use the
bridge.
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The Railways of the World

According to a summary made by
authorities in New York, of the world’s
740,000 miles of railways, 260,000 are
found in the United States. In Europe,
220,000 ; 77,000 in Asia ; 60,000 in South
America ; 30,000 in Africa and 26,000 in
Australia.

The praoportion
of miles of railway
p ¢ r thousand
square miles area
is 89 miles in the
United States; 57
in Europe; 8 in
Seuth  America ;
8 in Australia ;
4 in Asia and 2}
in Africa.

A great part of
the prosperity of
the United States
has arisen from
the activities of
the eight trans-
continental lines
that connect the
Pacific Coast with
that of the Atlan-
tic. By means of
the junctions in
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These should be l usual rates,

crosses it from ocean to ocean. This is
the Transiberian railway, which connects
the waters of the Baltic through Petrograd,
with those of the Pacific, at Vladivostok—
a port which is frozen up for six months.
A branch line extends towards the south,
across Manchuria to Port Arthur, which
is always free from ice.

In the Southern part of Eurasia there is

or shetches for use as illustrations.
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This drawing of L.N.E.R. 4-6-2 Loco No. 4472 by N. Edgar (age 16) of Blaydon-on-Tyne,

Articles that are published will be paid for at our
Statements contained in articles submitied for this page are accepted
as being sent in good faith, bud the Editor takes no responsibility for their accuracy.

the round-house of the L.M.S. (Midland
Section) Locomotive Shed at Belle Vue,
Manchester. Sheis a six-coupled tank loco,
L. & Y. type, wheel classification 0-6-0 T,
with outside cylinders. She bears the
number 499, and was built by the L. & Y.

Railway at THorwich in 1897,
The mystery of the unusual title of this
loco is now revealed. Originally - the
owners of No. 499

were the Lanca-
shire and York-
shire Railway
before absorp-

tion in the London
Midland and Scot-
tish, and in its old
L. &Y. livery the
loco hadthe name
of the company
painted on the
side tanks in full.
At a later date
some humorist had
blacked out all the
letters  in  the
double name until
the legend ran
** Cash or Hire !

Regarding
names, the writer
was travelling on

the Mississipi was awarded First Prize, Class A (Tie), in our Second Drawing Contest. the L. & N. W.
Valley freights = Section  of the
may be taken to S e e T T L.M.S. a short
any of the Atlan- i ) time ago, and just
tic or Mexican Gulf ports. another important transcontinental system ‘ before running into London Road (Man-

Canada has two distinct transcontinental
lines, and Mexico two also :—the Tehuante-
pec line, and the Veracruz to Mexico
line, this latter afterwards continuing to
the Pacific.

Nicaragua has its line, as also has Cos‘tq-
Riea, connecting the waters of the Pacific
with those of the Caribean Sea, and the
Panama railway, which runs parallel to
the Canal. ) ]

Strangely enough, South America, with
such fertile territory, has only one line,
which extends from WValparaiso, on the
Pacific, to the Argentine system. 'l‘h?q
is centralized in Buenos Aires, and 1s
often paralized for weeks on end on account
of winter snowstorms.

Africa, with an area 509, greater than
South America, does not yet possess any
transcontinental lines. The joining-up
of the German South-west African lines,
with the railway svstems across British
South Africa and the Transvaal, makes
transport by railway possible over the
southern portion of that continent, from
the Atlantic to the Indian Ocean. )

Another undertaking, in one-time
German Africa, is being brought to a head.
This is the railway from Dar-es-Salam,
on the Indian Ocean, to Lake Tanganyika.
Another line of interest will be the railway
which will connect Beira (Portuguese East
Africa) with Lake Nyasa, crossing the
River Zambesi )

Eurape possesses only one line that

under projection, and it is nearer to
completion than is generally known. This
continnous system will take advantage
of the great European systems, which
centre on Constantinople, and from there
will connect with Bagdad, from where
passengers will proceed by steamer to
Karachi, the western terminus of the
railway system of India, From this place
they will cross India to Kin-Long, on the
south-west coast of China, from which
point another line as far as Chung-King,
at which spot the River Yang-tse-Kiang
commences to be navigable, is projected.

The construction of 150 miles of railway
will see the completion of direct communi-
cation, in ten or twelve days, by rail and
water from London to Shanghai.

H. Ervis, (Leeds).

A Loco Mystery Solved

At some time or other many Meccano
boys have taken, or now take, the names
and numbers of railway locomotives,
and doubtless in doing so have seen some
peculiar names. But what would they
think if they saw a London, Midland and
Scottish loco named * Cash or Hire " ?
PProbably they would rub their eyes and
look again! However, this particular
loco was seen recently by the writer in

chester) station he saw three 4-4-0 type
L. & N. W. locos coupled together and
running parallel with his train. They
were all of the George V. class and bore
the names, " Wild Dwck,” * Pheasant "
and " Parfridge "—a curious coincidence.

A, Deax (Manchester).

Adopting the Midland Style

In travelling on various sections of the
London Midland and Scottish Railway I
have been struck by the number of new
locos of the familiar Midland type as
previously built at Derby. A recent run
from Crewe to Carlisle was made behind a
4-4-0 compound built at Derby, and in-
stead of one of the famous Caledonian
locos taking charge at the Citadel Station,
another Midland 4-4-0 compound continued
the run to Glasgow. Large numbers of
this class are being built, some of them in
Scotland, and they are exactly like the
original Derby engines except for having
shortened chimneys and being driven from
the left-hand side of the footplate like the
North-Westerns.

The large numbers of admirers of the
handsome crimson-painted locos are much
pleased at this tendency to keep * Mid-
land " very much to the fore in * London
Midland and Scottish.”

W. Rorerts (Carlisle).
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