





In the world today there are 1 i o three-
guarters of a million mi' s of rauwa: . blanket-
ing the continer . ilistorically, railroads,
although only +,0 <ars old, have opened up
continents  °* . trade routes and in general
provided nal and intercontinental trans-
portatic . services on a scale never before
imagined. Today more than seventy percent of
the world’s freight is carried by rail.

Atlas of the World’s Railmays covers the entire
spectrum of rail travel today. It is arranged in
alphabetical order by country by continent.
Accompanied by maps obtained from the carto-
graphers, George Philip & Son Limited,
London and enriched by more than 600 photo-
graphs, Brian Hollingsworth and his colleagues
escort the reader through the countries of the
world, along narrow-gauge, metre-gauge and
standard-gauge tracks, over bridges and via-
ducts, through tunnels, across deserts and up
the sides of mountains. The history and modern
workings of urban rapid transit systems,
national and international railroad systems are
described in vivid detail complete with relevant
statistics: gauges, lengths and heights of bridges
and tunnels, passengers and freight carried,
rolling stock, locomotive power, percentage
clectrified and so on. A detailed table of
contents precedes each section; countries which
appear in more than one continent or are
known by more than one name are fully cross-
referenced. A derailed and complete index
concludes the book. Atlas of the World's
Ruilways not only is an accurate and up-to-date
source book but is a pleasure to read, a truly
popular reference work.
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It 1s the intention of this book to present to the
reader, country by country, an account of the
world’s railways. In addition to covering his-
torieal and technical aspeets, an attempt has
been made to bring serious instruetion into
relief by considering aesthetic, pleasurable and
even idiosyncratic attributes - almost raising
railways to an art form, without forgetting their
folklore.

Except when they are the principal line of
one particular country or arc of cxceptional
international interest, railways of less than 100
miles or with less than 25 locomotives have had
to be omitted. ‘Exceptional interest’ in this
context means those which have carned the
title ‘first’ or ‘only’ in some particular way,
‘Public’ or ‘Common Carrier’ railways receive
a more generous interpretation of this rule than
do private or industrial ones.

The geographical seetions are preceded by a
general descripion of the development and
historical effect of railways in the world. In the
same way the aceount of cach country’s rail-
ways begins with a short history. There follows
an account of what the system s like today,
emphasizing differenees from the rest of the
world rather than stating similarities. Special
mention is made ol features which were de-
veloped in a particular country which have

—PREFACE——

become standard praetice worldwide, Where a
country contains a number of railway systems,
the account begins with a general deseription
of its railways and their effect on its history.

Two points remain: first, traditional Im-
perial weights and measures are used; seeond,
where a railway system spans two countries or
continents, its entry is placed according to the
location of its headquarters.

One characteristic common to railways the
world over 1s a love ol stausucs, both meaning-
ful and meamingless. Railway reference books
and annual reports are full of them. Great care
is needed in interpretation — there is, for ex-
ample, a noticeable corrclation between the
decrease of steam traction on British Railways
and the decline in it profitabihity — but, alas for
steam lovers, it does not mean that moderniza-
tion was a great mistake. The few stanstics
which appear in this book are given more with
the idea of showing the kind of raillway being
described rather than making a contribution to
the store of absolute truth.

For example, a railway will, with utter con-
fidence, declare on an Atlas of World Railways®
questionaire, that it has, say, 138,624 wagons;
but on Judgement Day 1t would have to admit
it does not really know exactly how many. Some
are being built, others are being scrapped, some

have been reported scrapped but are sull
around, others have been scrapped or destroyed
but not reported. Thereis usually an interesting
group which has one number on one side and
another number on the other side, even on the
best regulated lines! It might in fact be more
sensible to give the figure as 139,000 - meaning,
between 138,500 and 139,499 - and this is what
has been done in this book. The same applics
to other statistics; even the length of route or
track 1s uneertain. Does a railway line cease to
be included in statistics when it goes out ol use
or when - possibly years later  the rails are
pulled up?

Anyone wishing to play around with figures
and obtain a mass of fascinating information
regarding railways, is referred to two excellent
annually published works of referenee:

The Raddway Directory and Year Book, pub-
lished by 1PC Transport Press, Dorset House,
Stamford St, London Sk gl.U,

Jane's World Ratlways and Rapid  Transiu

Systems, published by Jane's Yearbooks, Paul-
ton House, 8 Shepherdess Walk, London
N1 7LW.



Mhove o Early radlroadme in America: The Sanmta Fe

cxprress halts at Virgmia Ciry w1885, headed by
Fargmma & Truckee g=4=-0 No rr Rene,

I.[Ii[tl]"\ \ul\.'

The maps were supplied by George Philip
Printers Limited from their Modern Schoal
ftdas. The railways drawn on them are as up
to date as possible but in the areas which are
covercd densely with railways, the main lines
only are shown.
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There is a plaque on the wall of the original
railway station at Stockton, County Durham,
England, which reads modestly as follows:
‘Here in 1825 the Stockton and Darlington
Railway Company booked the first passenger
thus marking an epoch in the history of man-
kind." While the claim as stated is not pedan-
tically correct —regular steam passenger trains
did not come for another five vears - the truth
remains that the coming of steam railways did
have an immense effect on the way people lived.

This 15 not surprising when one considers
that both the cost and the speed of transport
were improved at one stroke by a factor of at
least four. On the credit side, ne longer would
most inland people stay all their lives in the
place where they were born; no longer need
they live within horse-and-cart range of the
land on which their food was grown. On the

—INTRODUCTION—

debit side, governments found a fatal ability
to move armies from plice to place n days
rather than weeks, detraining the troops rea-
sonably fresh and ready for battle, rather than
weary

footsore and lrom continuous forced
marches. But William of Normandy
have got ashore at Hastings in 1000 1f King
Harold’s army had moved by train from his
victory over the Scandanavians in Yorkshire a

would

few days earlier?

The political and economic power generated
by the new railways meant that they were used
for the unification and development of nations.
In this way the world found itself the richer,
but many green and pleasant lands were spoiled
by dark satanic mills in the process.

thave : The first public ratlway to use regular steam

traction was the lne from Stockton to Darlington

The Origins and Development of
Railways

Sometime in the dawn of cvilization some
unsung hero must have, tor the first tme, lad
strips of wood — stll called rails when used in
on the ground to allow his horse to pull

And if the wheels of his cart

fences
a heavier load.
were fixed outside the shalts, whose spacing
was in turn determined by the width of the
animal’s buttocks, then the distince between
these wooden ~.rrip.~. would .l|]i'fl'li\'i|'i].l|l.' to the
width between the rails of most of the world’s
railwavs today,

After a diversion into ‘plateways’ using cast-
iron flanged plates, there came wroughi-iron
rails and fnally steel rails. At the same tim
the living horse had to give way to the iror

By the early 18o00s railwayvs and plat
were quite common in mining ar



steam power was also commonly in use for

driving pumping machinery. The marriage of

the two and hence the first steam locomotive is
attributed to Richard Trevithick, a mine cap-
tain from Cornwall, England. Trevithick's
locomotive, built in 1804 at Pen-v-darran in
South Wales asa wager, was tried out on a local
mine tramway. While it seems to have worked
quite well, the cast=iron plates which formed
the track were not strong cnough.

William Hedley's Puffing Bally of 1813 whieh
ran ona tramway at Wylam near Neweastle-on-

Tyne was one of the carliest suceessful uses of

steam tracuion, Puffing Billy was good enough
to continue in use untl 1859, well into the
photographic age.

The first use of steam on a public railway was
CGicorge Stephenson’s Locomution on the Stock-
ton and Darlington in 1825, but the term
‘public’ then had a hiteral meaning; it meant
that anyone eould run his train on the railway
by paying the appropriate toll, A high propor-
tion of S&D rraffic, including all regular
passcnger workings, was hauled by horses
supplied and operated by independent con-
tractors, just as if the railway was a canal. So
we come to the first public railway - in the
modern and more restricted sense the Liver-
pool and Manchester of 1829,

The Liverpool and Manchester Ralway had
every clement of a modern raillway. lts trains
were propelled by mechanical means and ran
on metal wheels guided by flanges running
inside pairs of rails set 4ft 8%in apart. All trains
ran to a timetable, were operated by the com-
pany, stopping only at its own stations, manned
by its own staff. Perhaps the most significant
way in which this ratlway fell short of a modern
one was its speed. The 38 miles between the
two cities were booked o be covered in two
hours and six minutes, an average of cightecn
mph.

Only fourteen years later, however, we find

Daniel Gooch, locomotive superintendent of

the Great Western Railway, personally driving
(Queen Victoria’s husband, Prince Albert, home
from Bristol to [.ondon after launching Brunel’s
new steamship, the Great Bricaim. The 118
miles were covered in two hours and four
minutes, an average speed which would sull
be out of reach on many railways cven today.

By 1850 many hundreds of miles of railway
had been opencd in most of the countries of the
civibized world and, indeed, the speed of ex-
tension during the next thirty years ook the
form of railway mania. In 1869 the continent
of America had been spanned, in 190z with
the opening of the Trans-Siberian railway
came Asia’s turn. Australia had to wait unul
1917, while Cecil Rhodes™ dream of an African
Cape-to-Cairo line has yet to be fulfilled. By
World War I in most parts of the world the
network was complete.

We may note, however, that a young man,
Henry Ford, in the carly 1goos had the idea of
making motorcars not as playthings for the
wealthy, but as cheap transport for such as you
and 1. By the time Ford Model “T7 production
ended in 1927, after fifteen million vehicles had
been made (plus untold numbers of other
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makes), raillways were finding their customers
coming to them by choice rather than necessity.
The same applied to traders and shippers as
well as those without cars; they had the alterna-
tive of trucks and motor buses.

The effect on the main lines was very marked,
bur that on branch and local railways was
catastrophic. A few small countries abandoned
railways completely, while in others, great
reductions in mileage were made. In France,
for example, 15,000 miles of local interest
railways were abandoned and in the USA the
slaughter of inter-urban local lines amounted
to a similar figure over this period.

The shortage of oil during World War 11
signalled a reprieve; the development of air-
craft during that conflict led (by the 19605) to
the jet airhner. The speed of the big 1ets more
than compensated for the superior comfort
and roominess of long-distance trains.

Thus, between road and air compettion the
railways suffercd greatly; indeed, after just
over a century of existence their very survival
as providers of general transportation was in
doubt. The situation was compounded in mzny
countries by continuing and inflexible systems
of regulation dating from monopoly days. .

However, today it has become clear that, for
a whole series of reasons, the world s entering
a new railway age. Ten years ago, this would
have been speculation, but it is now Armly
rooted in eertainty.

Firstly, the exhaustion of the world’s oil

supplics is an cvent which s likely to be of

concern to people living now; therefore any
means ol transport which docs not depend on
oil ~ or uses less oil than others — is one which
should be fostered.

Secondly, it is recognized that the cconomics
of hauling things in long trains, which flanged
steel wheels guided by steel rails permit, make
a railway by far the cheapest form of land
transport, provided that the trains are long
enough and/or frequent cnough to pay for the
fixed costs of what is, after all, a very special-
ized form of highway.

Thirdly, technology is once again on the side
of the railway, with such notions as crewless
freight trains or aircrafi-speed passenger trains
becoming practical possibilities.

Fourthly, growing concern for the environ-
ment is encouraging for railways, bearing in
mind that one extra freight train on the railway
means fifty juggernaut trucks off the roads.

Thus, 150 years after the first inter-city line,
the future of raillways can be viewed with

considerable optimism. Only a tiny fraction of

the world’s countries are without railways;
and several of these have indicated their inten-
tion of becoming members of the railway club.

The Development of Motive Power and
Rolling Stock

Steam

Stcam power dominated traction on the world’s
railways for the first 120 years of their existence,
that is until the 1950s. In some places of course,
it still does. Indeed serious new construction
continued at least unul 1978, when this was
written, The final product, the March Forward

or Q)" class 2-10-2, built by and for the
Chinese National Railways, was typical of the
tradition of steam construction in the world.
Accordingly, it is illuminating to compare the
March Forward with the Rocker of the Liver-
pool and Manchester Railway, which took o
the road 147 years carlier. [t is no surprise that
what impresses one is the similarities not the
differences, at any rate in fundamentals. The
path of evolution from Rocker to March
Formard 1s remarkable as much for the small
number of forward steps as for the large
number taken sideways or on braneh lines.

Rocket alrcady had a fire-tube boiler with
multiple tubes, water space round a firebox
and a firc which was drawn up by exhaust
steam blasted up the chimney. The more steam
was used, the more the fire was drawn. There
were two cylinders linked to driving wheels by
connecting rods, all outside the frames in full
view.

Major progress came straight away with
some of Rocker’s immediate suceessors of 1830,
Phoemx had a smokebox and with Nezthim-
brian the previously separate water space round
the firchox was integrated with that of the rest
of the boiler, cxactly as in March Forward,

The Invicta, built the same year for the
Canterbury and Whitstable Railway in Eng-
land, had the cylinders which, although still
inclined, were placed at the front end and, in
addition, her four wheels were coupled.

With the Planet, built later in 1830 for the
L&M, Stephenson (and most Briush loco-
motives) left the main line of evolution for a
branch. The cylinders were placed inaccessibly
under the smokebox, the drive being provided
by an expensive double crank in the driving
axle. This branch line was a long one, loco-
motives of this layout being supplicd - some
by Robert Stephenson and Company -~ 120
years later to an order placed by the Western
Region of British Railways. It will be appre-
ciated that not only had the cranks and connec-
ting rods 10 be accommodated between the
framcs but also two sets of gear to actuate the
valves.

The cylinders temporarily reached their
final horizontal outside forward position with
the 2-2-0 locomotive Fauvhall built for the
Irish Dublin & Kingstown Railway in 1834
by a Liverpool engineer called Forrester, They
remained i Ircland permanently and were
adopted in the USA from 1835 on. Bogies first
appearcd under William Hedley’s Puffing Billy
of 1813; during the time (1815 1831) it was
altered from a four-wheeler o an eight-
wheeler. This double-power-bogie arrange-
ment is today - with diesel or electrie drive -~ by
far the commonest in the world.

The idea of pivoted wheels for guidance
originatcd in the USA. The grecat Mathias
Baldwin of Philadelphia produced a bogic g-2-0
design as carly as 1834, but bogies and pony
trucks with side movement did not develop
until the 1860s. On the other hand the bogic
tender of our Chinese 2-10-2 Is an arrangement
which appeared in the USA early in the 1830s,
as being suitable for America’s lightly laid
tracks.
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Top: This contempurary primt shows the vpemng of
anwther very early rallmay, the Canterbury and
Wihtstable, 3 May 1830. The locomutive Invicta has
heen preserved.

Above: The cansemay conneciing the hine from
Hamburg, Germany to the islund of Sylt crosses the
upen sea. This compasite pretwre (i the furm ol a
popular posicard ) 1s rather more dramanic than the

actual case.

Fugene Walschearts Belgiunm i 1854
devised the valve gear that bears his name, but
it saw hittle use for many years. Early in this
century, however, itcame suddenly o faslion
and in the end became virtvally umiversal for
the Tast torty years of steam construction. The
gear that bears Stephenson’s honoured name
can be arranged to give excellent steam distri-
bution, but n 15 awkward to plice it in an
aceessible position outside the wheels, whereas
Walschearts’ fits in very convenmently and
remains n full view.,

Brilliant engineers unfortunately can con-
cenve complicated designs but a Frenchman
called Henri Giffard in 1851 produced his
injector -~ a simple and static arrangement off
comes — whereby steam s used to squirt water
dhrectly into the boiler. In this way the expense
ol troublesome feed pumps became a thing of
the past. Actually in making his mvention,
Gilfard had steam aireraft in mind but this
carly spin-off from the space age has been of
great benehit to the cause of steam.

Flat or ‘shide’ valves were normal in the
1800s, but around the turn of the century they
began 1o give way 1o the less friction-bound
piston type.

Complexity and the steam locomaotive never
agreed. Mor example, the compound principle
was tried over a period

short in Britain, lon



An American tram runs alongstde the Mississippr

River in Minnesota.

in France — whereby a second set of cylinders
was provided which would take in the steam
exhausted from the first ones and extract
additional work from it. The process had
achieved big savings when applied to steam
engines in factories and ships. But, for two
reasons, compounding never (not even in
France) became universal practice: firstly, the
gain in efficiency was reduced when, as in a
railroad, the demand for power constantly
varied ; secondly, the extra machinery needed
extra maintenance and the savings were not
enough to justify this. Similar remarks applied
to other multiple-cylindered locomotives which
did not use the compound principle.

Wilhelm Schmidt of Germany in 18¢1 fitted
a locomotive with what was called a super-
heater. By the laws of physics water boils at a
temperature precisely dependent on the pres-
sure; hence, since efhiciency is improved by
working at a higher temperature and increasing
the pressure leads to problems in making the
boiler strong enough, Schmidt thought that
further heating the steam after it had left the
boiler might do the trick. His simple arrange-
ment of tubular elements inside enlarged fire-
tubes worked well and superheating became a
universal feature from the early years of the
century onwards.

Early in the new century, therefore, the



steam locomotive reached its final form. It
remained to improve the materials and the
details. As an example of what could be done,
one could cite an improved axlebox bearing
introduced in the 19305 on a British Railway

the London, Midland & Scottish — by a loco-
motive engineer from rival Great Western,
Failures due to overheated axleboxes on the
seventy principal ‘Royal Scot’ express loco-
motives fell from eighty per vear to seven in
consequence. Such an instance illustrates the
kind of improvements in repair and main-
tenance costs that could be and were achieved
by careful study of every detail. In this way
enormous reductions were constantly being

muade in the cost of running the conventional
Stephenson steam locomotive, In stark con-
trast was the failure, in spite of many attempts
by the most skilful designers and engineers,
improve the basic Stephensonian principles.
One thing does remain to be said about steam
and that s to refer to the passionate and almost
unbehievable love that it evokes in men beyond
any bounds of logic or reason, In all the coun-
tries which have dispensed with steam, iron
horses have been preserved for pleasure pur-
poses, to the tune of several thousand in toral,
many of them in working order. The effort put

into this is some measure of the strength of

feeling for one of mankind's most beneficial
and attractive creations.

Dhesel

As a competitor of steam, the diescl engine was
a late-comer; the principle dates back toa type
of heat engine devised by a certain Herr Doktor
Dhiesel of Berlin, Germany in 18¢3. Like other
internal combustion engines, it is capped by a
fundamental weakness and it is this: unless the
engine is turning, no force is produccd. In
traction of course, a big force is needed when
stationary; this basic unsuitability has not,
however, prevented diesel-driven locomotives
from dominating the railway scenc today.

Four solutions of gradually mcreasing com-
plexity have been considered and experimented
with: it is strange that while in steam-loco-
monve engineering the simplest of alternative
solutions has usually prevailed, with diesel the
most complex has been the winner. The first
answer to this problem of coupling a spinning
shaft to a stationary wheel is the familiar moror-
car clutch and gearbox - a mechanical solution
in fact. T'his works very well for low powers, up
to say 200 horsepower, but in spite of some
brave attempts, no higher,

One idea which scemed promising was 1o use
a diesel engine to compress air. The compressed
air in its turn could be used to drive the loco-
motive — in one 1932 German experiment an
actual steam locomotive was used. However,
the excess heat produced in the process proved
in the end to be both rroublesome and wasteful,

The coupling of the engine to the wheels
hydraulically has had modest suceess and many
dicsel-hydraulic locomotives run on the world’s
railways. Most originate either dircetly or
indirectly from Germany.

Nevertheless, today the standard locomotive
of the world 1s the dicsel-electric which is, in
fact, an clectric locomotive which carries its
own power station. We note an early successtul
application of the principle to some low-power
Swedish railcars in 1913 and cxperiments,
some of which became successes, in many
countrics during the 1g920s, but most of the
credit of turning a dubious and complex box
of tricks into a world-beater must go to General
Motors of the United States of America during
the 1930s. The complication of the solution
may be gauged from the fact that diesels cost
three times as much and some had (as a measure
of their complexities) sixteen times as many
cyvlinders as steam locomotives of equivalent
performance, but the advantages prevailed.

The advantages of dicsel locomotives over
steam sprung much less from direct savings
when modern diescls were compared with
madern steam power, these were often negli-
gible - than from indircct oncs. Dicsels are
push-button power - no lighting up, hours
before they are needed. They are also building-
block power, capable of being made up to any
power required by adding units, without need-
ing extra crews., I'he servicing time is also much
less and there is a small bonus in smoke
abatement. All these things added up to a good
case and furthermore, even railway magnates
are vulnerable to the ‘keeping-up-with-the-
Jones’ syndrome.

Electric
For most railway traflic, however, dieselization
is not a long-term solution. Electrification,
which goes back further in time, 15 likely 1o be
applicd to all railways in the future where the
density of movement is suthcient to justify the
high fixed costs. Put another way, when there
arc enough trains, it is better to take power
stations off the locomotives and build instcad
bigger and fewer ones on the ground. The
inventor of electric traction was a Scotsman
called Davidson from Edinburgh, who demon-
strated an cleetrically propelled vehicle as early
as 1834. On the other hand the first practical
clectric railway was one demonstrated at the
Berlin exhibition of 1 879 by the firm of Siemens
and Halske. This led m 1881 to a line 1.5 miles
long near Berlin and very quickly thereafter to
a proliferation of electric inter-urban and local
railways. The only survivor from these days is
Volk's Electric Railway at Brighton, England.
The gestation period for practical eleciric
traction was therefore much longer than for
steam or diesel, but its childhood much shorter.
The first major main-line, big-time, electric
railway was the Swiss Bernese Alps line (now
called the Bern- Latschberg-Simplon), which
opened mo1g1 3. Atter the 1914 war, railways
in numerous countries eleetrified quire long
scctions of main line, By 1930 1t was, for ex-

ample, possible to travel the 500 miles from
Geneva, Switzerland o Salzburg, Austria by
electric train,

Where is the longest such journey now? It
goes from near the Finnish Russian frontier
at Vyborg via Leningrad, and the Trans-
Siberian Railway as far as Karymskay 1993
miles from Viadivostok on the Pacitic Ocean.
T'he overall distance is just short of 4500 miles.
Alas, while Czarist furssez-farre provided one
uniform track gauge throughout this journey,
Communist planning has led to two incom-
patible clectrification systems, direct current
and alternating current, over different parts of
the route,

This highlights a conflict between high-
voltage alternating current systems  (cheap
fixed equipment, costly locomotives) and med-
ium voltage direet current (more costly fixed
equipment, cheaper locomotives) which has
gone on since clectrification began, If com-
patibihity with older systems is no problem
the solution of using newly developed sol
state conversion equipment on DC locom
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enabling them to use AC transmission, has
recently resolved the martter. It has also become
very much easier to build multi-current loco-
motives, capable of running under bath DC
and AC systems.

Passenger Carriages
The Liverpool and Manchester Railway com-
menced operations with what were effectively
stage-coach ‘inside’ bodies in threes on four-
wheeled rail chassis. This compartmented
layout (with eight or more ‘bodies’ forming
each coach, and in due time modernized with a
side corridor), remained the norm in Britain
until the 1g6os. Farly American railroads
favoured the open coach — which most of the
world’s railways have now adopted - in which
the passengers sit either side of a central aisle,
entering and exiting by doors at the ends.
Rougher tracks across the Atlantic led to the
mounting of carriage bodies on the now-
familiar four-wheel trucks or bogies as early as
1840. The present-day layour of railway
carriages, therefore, cvolved very early and
development has taken the form of improve-
ments and refinements rather than change.
Stronger construction and automatic brakes
have improved safety; air-conditioning, hear-
ing and better bogies have improved comfort
out of all recognition. One major improvement
involved communication between adjacent
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vehicles. Access to and between open carriages
was originally via open and draughty platforms
at each end. By the early 1900s these were
beginning to be made into closed vestibules and
the vehicles joined to one another by flexible

corridor connections. This feature s now
virtually universal.

In the first vears of railways, passengers
gencerally either brought their own food or
snatched what they could in dining rooms
during stops. Similarly, they slept as best they
could in carriage seats when overnight journeys
were involved. In due time, dining, buffet and
sleeping cars evolved to meet these needs.

The extra comforts of sleeping berths as well
as meals on the move, were (and to some extent
are still) catered for by two famous companies,

both household words in their own sphere of

influence. They were Pullman, mainly in the
USA, and Wagons-Lits, mainly in Europe.
Other lines, particularly those under British
influence, used their own cars.

The first recorded regular provision of
sleeping accommodation in a train was well
ahead of its general provision. There was a
‘bed carriage’ on the London and Birmingham
Railway in 1838, while the first regular public
dining car operated by the Great Western
Railway of Canada (now part of Canadian
National) in 1867, Such facilitics (as appro-
priate) are now normal on most overnight

and long-distance trains the world over, There
were facilities on the Liverpool and Manchester
Railway to bring one's own road carriage with
one on the train; it is a pleasure to record that in
recent years (after a long absence) these have
now returned, on a small scale in the USA
under the name Autotrain, but quite exten-
sively — as Motorail - in Europe.

Many special types of passenger carriage
have existed, such as dance cars, observation
cars, gymnasiums, fresh and sali-water bath
cars, and so on, but they give pleasure to the
student of curiosities rather than play a serious
role in the evolution of modern passenger
transport. An exception is the class of vehicles
built for the heads of state and other VIPs; in
some countries and in the early years what was
right for Kings and Quecens in one decade
became available for their subjects in the next.
Sometimes it worked the other way; before her
recent Jubilee Queen Elizabeth 11 of Britain
used a train which included vehicles dating
back to her grandfather’s time and, in con-
sequence, she could sometimes be seen travel-
ling on the ‘slow’ lines at their maximum speed
of 70 mph while her subjects roared by on the
fast ones at 100 mph.
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The Development of Operations and
Services

With this development of passenger accom-
modation came improvements in two main
areas, First, overall speeds steadily increased.
In steam days, 70 mph avcrage speeds and
100 mph maximum speeds were reached, but
with diesel and electric power a thirty percent
improvement on that has so far been the best
that can be achieved. There secems reason to
suppose that, above 150 mph, the flanged steel
wheel on a steel rail begins to run into difficul-
ties. The idea of tilting the carriages to main-
tain a comfortable ride at high speeds round
sharp curves is being developed m several
countrics.

The second main area of improvement has
been the development of passenger trains
which run without change, over the metals of
several administrations. That a traveller should
be able to remain in his seat or berth while
moving from one country's or one company’s
line to another, instead of facing all the tedium
and hazards of changing trains, is one of the
greatest possible benefits. Awkward problems
have had to be solved, compatibility of equip-
ment being the least of them.. .

Having said all this, it must be added thar,
regarding railroads in general, passenger ser-
vices take very much second place to freight
movement. Most types of goods wagon or

freight car now in use have been around since

the carly days of railways, (including con-
taincrs and ‘piggyv-back’) but the size and load
carricd has steadily mcrcased. A typical rail
freight vchicle, which might a century ago
have carried ten tons, now might carry fifty.
This is not an unmixed blessing - what do you
do if you have onlv ten tons to send ?

Not only do individual vehicles have this
much higher capacity, but trains also can be
made up to much higher loads, carrying, per-
haps, 10,000 tons instead of 2o0. This time the
railway companies have the problem and what
do they do? Wait unnil they have accumulated
10,000 tons for one destination and delay the
traffic, or send what they have at the nme and
increasc the cost?

Safety has been a foremost concern of rail-
wavs ever since an Enghsh Member of Parlia-
ment was killed on the opening day of the
Liverpool and Manchester Railway in 1830,
Soon enough it was realized that something
better than just the train driver’s eyves was
needed for these fire-chariots, when running
at their mind-boggling speeds of 30 mph.

At first, policemen were appointed to signal
to drivers that a preceding train had passed less
than or more than so many minutes ago - time-
interval working, it was called. After the in-
vention and installation of the electric tele-
graph, it was possible to signal back from the

Lefr ;o frve-unit diesel crosses the Ofifanis River
Bridee with an tron-ore tramm an the new

Sishen-Saldanha line in South Africa.

Left = o steam-hawled goads tram crosses the arches

of a masonry vradut,

Extreme lefe: A narraw-gange g-8-4 climbs the

Ranremu spiral tn New Zealand.

station ahead that a particular tran had passed,
thereby confirming the line was clear. This was
Block Svstem; it was installed in
special places very carly on and became general
in the late 1800s, Also, in due tme, fixed
mechanical signals of various types (disc, ball,
semaphore) replaced hand signals. Purther
development of mechanical signalling gave
interlocking with points and switches, so that a
signal could not show clear unless the route had
been set correctly.

A device called the track circuit, which de-
tects the prescnce of a tramn on a linc electrically,
led the way, first to preventing signals being
put to all-clcar when there was a train on the
linc ahead, second to putting them auto-
matically to danger as a train went past. This
has led to a large degree of automation in the
signalling of trains; almost all rail routes of any
importance are now controlled in this way,
with human intervention at junctions, usually
from remote-control locations.

A quite different philosophy of tramn safery
still exists in many different parts of the world,
notably the US although it is on the wane. It
apphes particularly to single lines. The basis
of this svstem is that trains should run accord-
ing to the timetable and, that the timctable
should be worked out so they shall not collide
with one another.

Common to all systems is the requirement

called the
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for trains to be able to stop when they need 1o,
For this reason automatic brakes, applicable
to all vehicles on a train and self-applying in
the case of malfunction, are compulsory in
practically all countries. A much less universal
but growing contribution to safery is an
automatic connection between the signals and
the brakes on a train to which they apply. If a
train passes a signal at ‘caution’, brakes are
automatically applied and the driver, of course,
warned.

In general, safety considerations have had
precedence over financial ones, but the latter
govern the continued existence of most rail-
ways. Recognizing this, people are curious to
know the score and one is often asked about a
particular railway, ‘does it pay?” Accordingly,
official figures have, wherever possible bheen
given, expressed usually in the form of ex-
penses as a percentage of receipts.

A warning was given earlier that official
statistics of quite solid things like mileage of
route and number of wagons are a trifle sus-
pect, but when it comes to so sensitive a matter
as a railway’s finances, we really enter the
realms of fiction. Oddly enough, capitalisi-
owned railways scem to give more plausible
figures than ones owned by governments,
which have the power to play all sorts of tricks.
Subsidies for certain trathic, money lent free of
interest, over-generous payments for social
services may improve results; free carriage for,
say, military traffic, continuance of uncconomic
services for political ends, and the like may
make them worse. Lven so, a very good per-
centage figure gives some indication of a well-
run railway and a very bad one an indication
that the railwav is onc with problems,

The permanent way al the approaches to a greal
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Europe

General Information

Compagnie Internationale des Wagons-Lits
International Sleeping Car Company

Albania
Albanian Stare Railways

Austria
Austrian Federal Railways
Styrian Provincial Railways (and other lines)

Belgium
Belgian National Railways

Bulgaria
Bulgarian State Railways

Cyprus

Czechoslovakia
Czechoslovak Srate Railways

Denmark
Danish State Railways

Finland
Finnish State Railways

France

French Navonal Railways
Paris Transport Authority
Other French Railways

Germany

German Federal Railway (West Germany)
German State Railway (East Germany)
Wuppertal Suspension Railway

Great Britain

British Railways

The Pullman Car Company
Bradshaw's Rarlway Guide
Bluebell Railway

Festiniog Railway

Isle of Man Railways
London Transport
Middleton Railway
Northern Ireland Railways
Post Office Railway
Romney Hythe & Dymchurch Light Railway
Tallyllyn Railway Company
Volk's Electric Railway

Greece
Hellenic Railways

Hungary
Hungarian State Railwavs

Ireland, Republic of
Irish Transport Company

Irish Peat Board

Italy
[talian State Railways

Liechtenstein

L.uxembourg
Luxembourg National Railways

Malta

Monaco

Netherlands
Netherlands Railways

Norway
Norwegian State Railways
Spitzbergen

Poland
Polish State Railways

Portugal
Portuguese Railway Company

Rumania
Rumanian State Railways

Spain :
Spanish National Railways

Sweden
Swedish State Railways

Switzerland
Swiss Federal Railways
Berne — Litschberg — Simplon Railway
Independent Swiss Railways
Wengernalp Railway
Rhaetian Railway

USSR
USSR Railways
Moscow Metro

Yugoslavia
Yugoslav Railways

Vatican City

In no sense, other than a wishful one, can the
railways of Europe be regarded as an entity;
they are divided into many compartments, not
so much by national barriers as by technical,
political and geographical ones. For example,
Britain is cleanly separated from the rest of
Europe by a thirty-mile stretch of water, a
fact that Britons have been thankful for on
many occasions in the past. In the railway
sense the island is also separated, because,
while the distance between the rails is the same,
the size of the space available through tunnels
and under bridges - what a railwayman would
call the ‘structure gauge' — is much smaller.
Hence most Furopean rolling stock, which in
general conforms in size to what is called the
‘Bern Gauge’, cannot run in Britain. Specially
built smaller vehicles do, of course, run from
Furope into Britain over two train-ferry links,
from Zeebrugge in Belgium o Harwich and
from Dunkirk in France to Dover.

A tunnel under the English Channel has
been projected since Napoleonic times — the
Duke of Wellington personally opposed one
of the early proposals — and numerous subse-
quent schemes have also foundered. The strata
of chalk through which the tunnel is to be
bored is ideal for tunnelling; easy to cut, vet
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solid enough to stand up on its own. The con-
dition of the bores made in connection with
various false starts made in the past bears this
out.

The last attempt came to grief (in 1974)
because of over-idealistic planning. This led
the project designers to escalate the cost by
including in it a new high-speed ‘Bern Gauge’
railway from the Channel coast o London; a
high proportion of this new line was, for en-
vironmental reasons, also to be in the tunnel,
The Channel Tunnel itself was to be large
enough to carry full-size road trucks on railway
wagons.

It is pleasant to record that, at the time of
writing, a simpler and more sensible Channel
Tunnel scheme is currently being launched,
with minimum facilities and, to begin with,
only a single line of normal rail size. This is
feasible because it so happens that the peak
periods of travel in each direction do not
coincide.

Political barriers are more difficult to cross.
Outstanding is the notorious Iron Curtain
which splits the railway map of Germany and
cuts the majority of the many tracks which
crossed its line. The few trains which do run
on the routes which remain are subject to

lengthy frontier formalities, especially in the
westward direction; each eastern government
takes special precautions against anyone trying
to leave its socialist paradise.

A little way bevond and behind the Iron
Currain comes a technical barrier in the form
of a change of track gauge, from the Stephenson
standard of 4ft 8in between the rails, o the
Soviet standard of 5ft olin. A similar barrier
cuts off the Iberian Peninsula because the

Spanish gauge is 5ft 6in. Limited movement of

trains across both these rail frontiers is made
possible by wheel-and bogie-changing arrange-
ments. In the case of passenger workings, the
cars, complete with occupants, are lifted on
board.

Nevertheless, the railways of continental
Western Europe are making scrious attempts
to act as one entity. Of course, those in Eastern
Furope act in uniform subservience to ‘dad’ in
Moscow, but west European railways' volun-
tary co-operation is all the more creditable. The
principal instrument of co-operation is the
Umon International des Chemins de Fer. In
theory, any railway can belong, but in practice
only European systems do so and, of them,
those outside continental central Western
Furope regard many UIC deliberations with a



certain detachment. Neverthcless, onc par-
ticular matter which 18 gaining ground at the
moment is the production of rolling stock to
a common spccification under the nitle Co-rail.

In spite of all the barriers, a remarkable
series of through trains and carriages connects
the major centres of Europe. Up market, and
in Western Europe only, are the Trans-Europe
Expresses, which provide fast luxury day
services, first-class only with supplement;
excellent catering is a feature. Both self-pro-
pelled and locomotive-hauled trains arc in-
cluded; most are equipped to run on more than
one electrical system. One, the ‘Catalan Talgo’,
even has its wheel-sets changed enroute, to
run from Geneva in Switzerland to Barcelona
in Spain,

The other express trains of Europe are also
very remarkable, partcularly regarding the
complexity of their composition. This was a
tradition handed down from the old Wagons-
Lits Company, but the new trains have another
dimension in that, since they are no longer
tramns de luxe, they carry ordinary and couchette
coaches in addition 1o sleecping cars. As an
illustration of this one¢ could cite the ‘ltalia
Express’ which runs basically from Hamburg
to Rome, but carries cars to and from numerous

places over various stretches of its journey w1z

Amsterdam - Rome

Hamburg Ventimiglia (for the Riviera)
Calais Rome

Brussels- Rome

Obcerhausen Rome

Frankfurt- Rimini

There is a dining car from Hamburg to
Frankfurt and a buffct car from the Swiss
border to Rome.

Soviet sleeping cars from Moscow pencrrare
to most continental Western European capitals,
usually two or three times a week. They scem
to be characterized by exceptional drabness
(even by normal European standards) and,
although quite comfortable inside, appear 1o
be very little patronized. Since they clearly
have little commercial or ‘show the flag’ use,
one cannot but speculate on their true purpose.

However, freight is much more important
than passengers. For many years wheel stan-
dards, air brakes, buffers and screw-couplings
have been standardized so that standard wagons
can circulate freely between all the countries
of Europe, except Britain, the USSR, Spainand
Portugal, without any physical difficulty. It is

Left - A Trans-Lurop Express tram threads the Alps

artificial hindrances at frontiers that are the
trouble. Even here people have found the way
round — Anthony Fokker relates in his biog-
raphy Flymng Dutchman how he smuggled the
contents of his aireraft factories by the train-
load from Germany into his native Holland,
during 1919. Otheials were persuaded to look
the other way as train after train rumbled
through their stations, by gifts of sewing
machines, which he had been producing as a
substitute for war-plancs. One should perhaps
add that such occurrences are not at all typical
of the way in which freight is nowadays passed
from onc¢ European country to another
nevertheless, the paperwork, sorting and shunt-
ing that goes on at the frontiers causes delays
that are a sizcable fraction of overall transit
times.

Pape 18-1g: A tramn steams across @ bridee on the
Gotthard hine in the Swiss Alps.



INTERNATIONAL SLEEPING CAR
COMPANY - CIWLT

Compagnie Internationale des Wagons-Lats et
du Tourisme,

53 Bowlevard Clotus,

Brussels.

Once upon a time, everywhere in Continental
Europe and in many places in Africa and Asia
too, could be seen (for our comfort and plea-
sure) a fleet of magnificent saloon, dining and
sleeping cars, bearing the sonorous original
full mame of their owners, the Campagnic
Internationale des Wagons-Lits et des Grands
Express Européens — written here in French, but
also appearing in fourteen other languages
according to the working of the particular car
in question. Half close your eyes as vou look
into the corridor and you get a ghmpse of
Marlene Dietrich disappearing with the secret
plans,

The Wagons-Lits Company was founded in
1876, taking over 53 sleeping cars from a
previous enterprise, Mann's Railway Sleeping
Carriage Company. Wagons-Lits was already
accepted by the major French and German
railways and in the 1880s expanded into Italy,
Spain and Portugal. The founder, Georges
Nagelmackers, already envisaged bogie-chang-
ing to give through running on to the wider
stt 6in gauge of the Iberian peninsula, but it
was over eighty years before this was accom-
phished.

The ‘Orient Express’ began running in 1883
between Paris and Bucharest, Rumania. Istan-
bul (then Constantinople) was reached in 188q.
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In 1885 the Prussian State Railways (in true
‘scrap of paper” tradition) broke the contracts,
causing serious problems with attempts to link
up with Russia. Eleven years later the Prussians
relented, in time for an uninterrupted connec-
tion with the “Trans-Siberian Express’ which
was inaugurated in 18g8.

From 1889 onwards, Wagons-Lits began
operations in Africa. There were sleeping and
dining cars in Algeria, Egypt, Morocco,
Senegal and Tunis. There were also services
in northern China on the Russian-owned Chi-
nese Eastern Railway. The Chinese services,
which had carried on somehow in the face of
wars, invasions and revolutions, ended abruptly
in 1948 - the company’s image was not perhaps
entirely compatible with the Thoughts of
Chairman Mao.

World War [ played havoc with Wagons-
Lits operations. All its assets in Germany were
confiscated and used to form a rival organiza-
tion, Mitropa, which lasted unul 1945. Those
in the USSR were just confiscated.

In 1922 the famous blue steel cars appeared
on the ‘Calais-Mediterranée Express’. One
was even specially adapred for the use of HRH
the Prince of Wales. The public (but not the
company) immediately christened it the ‘Blue
Train’. Before this, all cars had been built and
finished in varnished teak, including, of course,
the famous dining car in which the Armistices
of 1918 and 1940 were signed.

Between the wars the Company expanded
into Turkey. Baghdad was reached in 1940 on
completion of the standard gauge railway.
Sleeping-car service also expanded into Britain

in 1938, when the London - Paris and London-
Brussels Night Ferry service was inaugurated.
A service between Peking and Shanghai was
operated for a short time in the 1930s.

By the end of the 1930s the Company owned
2260 cars: 710 dining, 1180 sleeping, 200
saloons or Pullmans and 170 baggage vans. In
addition to countries mentioned already, ser-
vices were operated in Denmark, Finland,
Estonia, Latvia, Lithuania, Poland, Czechoslo-
vakia, Austria, Hungary, Bulgaria, Greece,
Yugoslavia, Switzerland, Palestine, Syria,
French Equatorial Africa, Angola and the
Belgian Congo. By 1939 two Pullman cars had
actually arrived in Hong Kong for a service to
Canton, but it never started.

At their peak in 1930, the following rrains de
luxe, that is, those_with sleeping, dining or
saloon accommodation only, were operated :—

Pullman Trains
‘Golden Arrow’
(Pullman train)
‘Etoile du Nord’
‘Oiseau Blew’

Calais-Paris

Calais- Brussels
Paris-Brussels
Paris-Brussels- Antwerp

‘Edelweiss’ Amsterdam-Zurich -
Lucerne

‘Andalucia Express’  Seville-Granada and
Malaga

‘Corte d’Azur’
*King Carol 1’

Paris-Menton
Bucharest-Constanza

‘Dunarea’ Bucharest-Galatz

‘Sunshine’ Cairo-Luxor

‘Golden Mountain ~ Montreux-Gstaad-
Express’ Zweisimmen

(narrow-gauge)
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(Pullman train)
(Pullman train)

Ostend  Cologne
AMilan-San Remo
Nice-Cannes

Trains of Sleeping Cars
‘Barcelona Express’  Paris-Port Bou
‘P&O Bombay Boulogne - Marseille
Express’
‘Engadine Express”  Boulogne and Paris
Chur (for St Moriz)
Boulogne and Paris
Interlaken
Ostend, Calais and
Paris-Riga & Warsaw
Calais and Paris
Bucharest
Ostend & Amsterdam
Bucharest & [stanbul
Paris-Iran
Paris- Rome
Calais-Paris-Istanbul,
Bucharest & Arhens
Berlin-Cannes
Havdarpasa-Ankara
Haydarpasa-Rayak
(for Cairo) and
Nusaybin (for Baghdad)
Paris and Boulogne
Prague and Karlovy
Vary
Ostend- Karlovy Vary
Rome-Milan
Rome- Genoa-Turin
Vienna-San Remo-
Nice-Cannes- Rome-
Palermo and Syracuse

‘Oberland Express’
‘Nord f",;prt.‘ix'
‘Orient Express’

‘Ostend-Vienna
Orient Express’
‘Cote d’Argent”
‘Rome Express’
‘Simplon-Orient
Express’
‘Riviera Express’
‘Anatolian Express’
“Taurus Express’

(Sleeping Car T'rain)

(Sleeping Car Train)
(Sleeping Car Train)
(Sleeping Car Train)
(Sleeping Car Train)

Note:

Some of these trains were combined with other
trams de luxe (but rarely with plebeian trains)
over certain sections of their routes.

After 1945, Communist
castern Furope ook over internal services,
although through ones were allowed tw con-

goy crnmcents in

tinue. Lxpansion brought Wagons-Lits into
Sweden and into the Lebanon, The provision
of sleeping cars on Lurope’s Motorail services
was another new area of acuvaty,

Ower the last few years, many other railway
administrations haye taken over the Company’s
cars, of which there were over 700 in 1974, but
it 15 alrcady expanding agan into such enter-
prises as hotels, motels and airline catering.
Even in the last=named business, Wagons=Lits
has over fifty ycars of cxperience, having
provided the first lunch ever served on a public
Paris London l]i\ ht.

The memories of the superb travel offered by
*Madame la Compagnie’ are enshrined in the
an older gencration and
brought to the notice of the vounger by such
films as From Russta with Love and Murder on
the Orient Express, Two organizations have
acquired some of the traditional blue cars and
Pullmans and ofter nostalgic excursions back
into the past. [ntraflug AG of Tugernsirasse
iza, 8127 Forch, Zurich, Switzerland, runs
very de luxe trips to Athens, Istanbul {once
they went on to Baghdad), Bordeaux (for the
vintage) and elsewhere. The other is expecting
to offer a regular tramns de luxe service 1o and
from Paris and London, starting in 197¢.

consciousness  of

Top left
Taternationale des Wagons-Lats on the " Bilue Draw’

Sleeping cars of the Compugmie
at Beaulen-sur- Mer

s

International Slee prug (ar( Npany i 1g23.

e The mtervor of o donng car of the




—ALBANIA——

Sce map on pages 86-87.

ALBANIAN STATE RAILWAYS
Drertoria ¢ Hekurndhauve,
Tirana.

The raillway age came late to Albania; not until
1047 was the first line from the port of Durres
to Pegin opened, In 1949 the capital, Tirana,
became rail connected and by 1977 there were
135 miles of routes radiating from Durres 1o
five different termini. Extensions are in pro-
gress and a connection between the northern-
most of these and the Yugoslavian Belgrade
Bar line is contemplated. Very few forcigners
have travelled in the system’s trains of four-
wheel, and now sometimes bogie, carriages,
hauled by Czech-built diesels. Recent visitors
have not reported any sign of the original
stcam-powered  Polish-built 2-8-2Ts of the
standard Tkiz design of the Polish Srate
Railways.

—AUSTRIA——

See map on pages 26-27.

I'he railway map of Austria bears sad witness to
the fact that the country was, only sixty vears
ago, the central province of a great unified
empire in which the Imperal and Royal State
Railways (Kaserfich wund  Koemighch Staats
Bahnen or KK St B) conducted its operations
with a royal and imperial air, Defeat in World
War I led to the loss of lines in what are now
Hungary, Rumania, Poland, Czechoslovakia,
Yugoslavia and Traly. Hitler's Anschfussin 1936
meant the further degrading of the republican
railwavs to a mere division of the German
Reichsbahn, But since the regaining of inde-
pendence in 1945, an almost totally wrecked
system has been built up into the excellent
system in existence today.

Excellent, of course, s a broad term; in this
case the lightening of the heart that accom-
panics a crossing of any of the nineteen rail
routes that lead into Austria is due more to the
welcoming by the people (nowhere better
reflected than in their railways) than any signi-
ficant increase in mere efficiency or comfort.

The jooo miles of railway in Austria are
administered by ten organizations but the
Austrian Federal Railways system dominates
nine miles out of every ten.

\ustria had its own school of locomotive
design with many excellent features, but it had
hittle direct outside the country.
However, in one hield, that of on=track mech-

influence

anical permanent way-maintenance equipment,
\ustria has considerable world influence. The
lifting, tamping and lining machines exported
by the firm of Plasser and Theurer can be found
in most parts of the world.

AUSTRIAN FEDERAL RAILWAYS -
OeBBB3

Oesterrerchische Bundesbahnen,
Ehsabethstrasse o,

Aroro ienna.

Dominating - literally so - the operations of the
Federal Railways are the mountains of which
the greater part of present-day Austria con-
sists. A further major factor hies in the fact that
the capital and most industries are concentrated
near the castern frontier of a country that
measures goo miles from cast to west and
averages a mere seventy miles from north to
south, All the main lines, 1620 miles in all,
amounting to 48 percent of the network, are
clectrificd on the standard Central Europe
system of 15,000v AC, 165 cycles, and the state-
owned branch lines include not only 280 miles
of narrow (2ft 6in) gauge but also two tourist-
carrying mountain rack-and-pinion lines. Other
lines are worked by diescl power and to a minor
extent by steam.

History and Development

The first steam railway in Austria was the
Kaiser Ferdinand Nordbahn, opened in 1837,
which ran northward from Vienna into what is
now Czechoslovakia, The state took a hand in
the next decade or so and various railways,
including the famous Semmering main line
(1851) over the mountains, linking Vienna to
Trieste and Ttaly, were constructed under its
auspices. Later the pendulum swung back and
private enterprise built (and took over) some
important lines, including the Kaiserin Eliza-
beth Railways from Vienna to Salzburg (1852)
and the Franz Josef line linking the capital to
Belgrade (1860). Finally, in 1880 the KK St B
state system was formed; this organization
gradually took over the private lines, including
the Semmering, one of the earliest state lines
but which later strayed from the fold being the
last (under the name Sudbahn) to return in

1924. By this time the KK St B had become the
Austrian State Railways, its size having shrunk
from ¢500 miles in 1914 to around 3000 after
the peace treaties.

In 1889 the opening of the 6.3-mile Arlberg
tunnel completed rail communication from the
Swiss Frontier at Buchs right across the coun-
try. The Tauern route, involving the 5.4-mile
Tauvem tunnel and other major works, opened
north -south communication in 1910,

Electrification began in carnest after World
War I with the conversion of the trunk routes
in the mountains west of Salzburg; the main
line to Vienna had to wait until after World
War I1, when the system took its present title
after liberation from the Germans.

Civil Engineering

In any mountainous country where the civil
engineer has had to force a passage for the iron
road, considerable civil engineering works will
be found; Austria is no exception. The two
major tunnels have been mentioned, but the
mile-long Semmering tunnel of 1851 was at
least as great a feat when one considers the
primitive explosives and other equipment avail-
able at the time.

Railway destruction in Austria in 1945 was
very comprehensive. The scale of reconstruc-
tion can be judged by the fact that from 1945 to
1040, 367 bridges of a length aggregating 8.5
miles were rebuilt. The Semmering tunnel
itself had been damaged to a point where a new
bore had to be pierced. Tracks and buildings
also suffered damage on a similar vast scale.

Locomotive Landmarks

In 1837 Robert Stephenson and Company of
England supplied the first locomotives to
Austria, two 2-2-0s for the Kaiser Ferdinand
Nordbahn. A certain John Haswell who ac-
companied them rose to be the head of the
Vienna locomotive works and responsible for
much early development in Austria. His o-8-0



for the locomotive trials, held to decide on a
suitable type for working heavy trains over the
Semmering line, was only a partial success, but
its derivatives became the basis of what was
effectively a European standard type.

The first European o-10-0s of tgoo were the
work of Karl Golsdorf, who became locomo-
tive chief in 18g3. Most of Golsdorfs loco-
motives were cither two- or four-cylinder
compounds, with his simple automatic system
of direct admission of steam'to the compound
cylinders for starting. Some 2-6-4 high-power
locomotives with big firebaxes, necessitating a
four-wheel trailing truck and of very distinctive
lineaments, appeared in 1908. Reflecting the

nature of the country, the first 2-12-0 appcared
in 1910,

Golsdorf’s death in harness in 1916 was
followed by the construction of a big batch of
simpler non-compound 2-8-0s. Some 2-10-0s,
4-8-0s and some high-speed 2-8-4s built in the
19z0s completed, in the face of a major electri-
fication programme, Austrian steam construc-
tion. All these late-comers were also simples.
At the time of the AAnschiuss the steam locomo-
tive stock stood at 2610,

German standard types - particularly
2-10-05 — came in during the Hitler period.
After World War 11, further electrification
and, later, dieselization steadily reduced the

Extreme left o Express trawis of the 1505, 21
schnellzug from funsbruck ro the Brenner Pass

makes 15 way throagh Awstrea’s swomwy foothills.

Left: A Kriegslok 2-r0-0 heads a vnxed passenger
amd freight tram on the branch ot of St Polten in
1907, These wartime ex-Ceermran locomorives can
stell be fownd at work e Austria and me pares of

castern Europe.

Below o Steam nver the Semmering route. s
wportant rowte from Vienna te the seath was
electrified by 1959, Tn steanr days traws were assisted
pver the steep wchnes by prlot locometioes : large
tank locomanves were kept specrally for this pur pose
at Glognitz at the foor of this moline.

need for steam. There was no costly panie-
stricken rush to the new forms of motive power
and, indeed when it happens the process of
steam elimination will have taken nearly sixey
years to complete, Even in 178 over 100 steam
locomotives werc in daily use in Austria,
Electric traction i Austria followed very
closely both the practices and the development
stages of her neighbours, Germany and Swit-
zerland. "The same high-voltage low-frequency
alternating current system was used and, while
freight locomotives akin 1o the famous Swiss
‘crocodiles” were built, passenger ones were
more i the German sivle. Even the dun-
coloured livery was the same. Recent construc-
tton has followed world fashion for bogic
locomotives, again ol quite conventional eon-
struction and appearance. As in the case of
steam, the majority of Austrian electric and
dicsel locomotives are home-built, many under
licence from firms in larger countries. T'he non-
electrified routes of the OeliB3 are the secon-
dary ones and, correspondingly, diesel traction
has only a secondary role o play in Austria,

Train Services
The Austrian timetables are dominated by the
tremendous main line from the Swiss frontier
to Vienna. The great *Arlberg Express’ from
Vienna to Paris takes 10.5 hours for the 470
miles with 26 stops, which, when one considers
the amount of mountainous terram and single
line west of Salzburg, is quite remarkable. The
light, high-speed Vienna Bascl “T'ransalpin’
does even better with a truly superb 8.25-hour
trip. The problem of keeping these and many
other fast express trains to time over hundreds
of miles of single-line track in the mountains
oceasionally gets the better of the controllers,
but waiting is always made pleasant by the
world-famous Austrian gemutlichkeir, often a1
its best in crowded station bars.

The writer, having once — with some diffi
culty in atrocious winter weather - reache
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Langen station (at the mouth of the Arlberg
Tunnel) in good time on his way home, was
surprised and delighted to find the train already
in, It turned out to be the previous dav's,
running 23.5 hours late.

A high proportion of Austrian express trains
are international, including the famous and
*Orient Express’ (reports of whose
recent denmuse were, like Mark Twain’s, greatly
exaggerated) and, because the present fronticr
lines were drawn after the railways were builr,
numbers of local trains are also international.
They meander in and out of neighbouring
countries, even Communist Hungary, taking
\ustrians home to ther villages.

original

STYRIAN PROVINCIAL RAILWAYS -
StmLB (and other lines)
Sterermarkische Landesbalnen
Radetzystrasse 31,
Puostfach 553,
18or 1, Craz.

Nowhere i the world is the charm of the
narrow-gauge local raillway more compelling
than in Austria, where many such lines stll
meander through beauriful valleys. Almost
joo0 miles (eleven separate lines) have been
sucked into the maw of the Federal Railways,
but many others remain independent, although
very similar m character and appearance. 'he
2{t 6in gauge is almost universal

The Styrian Provincial Railways operate a
group of seven separate lines (mostly in narrow
gauge in the south of the country) which justily

Top: A stone arch and steel bridge on the Austrian

State Raulways rowte over the Brenmer Pass,

Abuve: The Yhbstalbaln. Now {.‘ld!‘.‘('hﬁl':f. rhs
Austrean narromw=gange lme wsed thes standard
Kranss o-6-2T for its motive power. Simitlar steant
Jocomotives stll wark trams over slun-gange tracks m

Austria today.



inelusion here on the grounds of having 34
locomotives (sixteen diesel, twelve steam and
five electric) and a total mileage of 120. About
300,000 tons of gtmds and §00,000 Passengers
are carried annually but, alas, not profitably,
for expenses are 2.5 rimes the receipts.

Ower half the system was opened in 18g2 g3
the last section - from Birkfeld to Ratten — was
complete in 1930. The longest line is the fifty-
mile Murtalbahn from Unzmarkt to Mautern-
dorf.

As on all sections of the Austrian narrow
gauge, 0-6-2Ts by Krauss of effeetively a
standard design were the commonest, but much
variety from 0-6-0 tender tank locomotives to
o-10-0Ts with flexible wheel-base was used
also. Steam is now virtually relegated 1o
tourist or pleasure use, the Murtalbahn going
so far as to offer ‘self-drive-hire” with a small
0-4-0T! The independent Zillertalbahn near
Innsbruck also offers this exceedingly rare
service.

Neat diesel locomotives now handle most
StmLB trains, except on two sections which
have ancient electrifications.

—BELGIUM——

Sce map on page 4.

Belgium s a densely populated and heavily
industrialized country with a railway system
1o match. Virtually the whole network belongs
to the 23500-mile state main-hne system, the
only significant exception being a 140-mile
remnant of the state local (icmany) transport
administration which, before it took to the
road, administered over 3000 mules of railway.
The density (at 2.9 miles per 100 square miles
of territory) of railways in Belgium is the
highest in the world.

The boundarics of Belgium have remained
virtually constant sinee the first steam ratlway
in continental Europe was opened from Brus-
sels to Malines in 1835, However, the country
and its railways suffered exceptional devasta-
tion in both world wars. After World War 11,
the destruction was so complete that rapid
modernization was facilitated.

BELGIAN NATIONAL RAILWAYS -
SNCB

Swciété Natwonale des Chemins de Fer Belgiques
51' Rue de France,

1070 Brussels.

| Bedman tram near Hastiére=sur-Mense 1s pulled by
a mudern BR diesel lscomative,

Origins and Development

The coming of the railway age coincided with
the formation of the Belgian state in 1830,
\ecordingly, 1o foster unity, the government
made itself responsible for constructing the
majority of the main lines in Belgium, thereby
pioncering state ownership of railwayvs in the
world. Even so, some lines, for example Licge
Namur, were built by foreign interests. Indeed,
until World War 11 this line was operated by
the IFrench Nord Company. The state sysiem
expanded rapidly and by 1843, Brussels was
connected 1o Antwerp, to Ostend via Ghent,
to Namur, to France via Mons and to Germany
via Liege.

The state railways were reorganized as the
Belgian Railway Company in 1926, Electrifica-
tion began on a small seale in 1935 with con-
version of the Brussels - Antwerp main line and
after the war was extended rapidly to include
all the principal main lines; 8oo miles, one-
third of the total, are now completed, including,
of course, all the lines with the heaviest tratfic.
The system chosen, 3ooov DC, is als, in-
compatible with those of all Belgium’s neigh-
bours.

Civil Engineering

Belgium is by no means flat but it could not be
deseribed as mountainous either. Accordingly,
no cxeeptional feats of eivil enginecering were
involved in building the railways. One major
achievement is the Drussels Junetion line,
connecting the Nord and Midi stations — pre-
viously termim — with a six-track railwayv right

24)
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through the centre of the city, partly elevated
and partly underground. Construction began
in 1911, but economic circumstances and two
wars delayed completion until 1958,

Locomotive Landmarks

The original stud for the Brussels- Malines
ed of three locomotives supplied by

Tayleur and Company of England: 2-4-0

L'El; ‘phant, 2-2-28 Siephenson and La Fleche,

Later, locomotive builders in Belgium emerged

in the 1goos there were as many as cleven, a
large number for so small a country - and they
supplied most of the country’s nceds, but
relatively liete abroad,

Fairly conventional engineering was often
combined with very unusual appearance: for
cxample there were some 2-4-25 produced in
the late 1goos with square chimneys, which
seemed like a bad dream to locomotive men
from any other country, In the carly 1goos

following the gold medal win by a Caledonian
Railway 4-4-0 at the Brussels ExHibition of
1897, over 700 4-4-0s and o-6-o0s of Scottish
design but mostly of Belgian construction - far
more than ever existed in their native land —
Were put into service,

Simultancously some French inspired de
Glehn compound 4-4-2s and 4-6-0s were built,
but by 1910 the Belgian Jean Flamme had put
into service some 4-0-2s, which again looked
like nothing on carth, for the smokebox was
located behind the four cylinders and bogie.
This apparently was not enough to emphasize
Belgium’s individuality for, in addition, the
chimney sported a startling and immense
capuchon. In fact, of course, no nation that
included the honoured names of Walschearts
and Belpaire (inventors, respectively, of the
valve gear and firebox that bear their names)
among its locomotive engineers needed to do
anything further to assert its personality. At




Lhove o A modern diesef unit at the head of a
passenper traon at Brussels’ Mady station

Left. A Brush-style g-4-2T pulls a local tram to
Luttre out of Manage i 1063, Note the extra coal
carvied an the cab roof. Many carly Beleran steam
locomotives were of basic British design,




the same time 100 2-10-0s to Flamme's design
this at a tme when, in Britain, for
example, o-6-08 were the norm for new eon-
struction in the field of heavy freight haulage.

were built

World War 1 was followed by an influx of

standard German designs under reparations
and, later, a relatively small amount of new
construction of relatively straightforward con-
ception,

Electrification and dieselization in Belgium
followed very conventional — and incidentally
very successtul -~ himes with the usual bogie
locomotives supplied by Belgian constructors.
The majority of the diesels had highly de-

veloped power plants from General Motors of

the USA, mostly built under licence, Steam
was phased out in 1900, apart from a few post-
World War 11 American-built 2-8-os kept as
Iv run on

a strategic reserve, but occasiona
pleasure trips.

Train Services

The range of international destinations served
by through from includes
Moscow, Copenhagen, Vienna, Zurich, Berne,
Rome, London (via ferry), Berlin and Warsaw,
an indication of Belgium’s importance in the
European network. As appropriate to a small
densely populated country, internal serviees
consist mainly of fast eleetric multiple-unit
trains, running in many cases to regular-

trains Brusscls

interval nmings.

Al sleeping, dining and on-train refreshment
services are operated by the Wagons-Lits
organization, which is of Belgian onigin.

ra
| )

—BULGARIA——

See map on pages 86 -87.

Independence from a long period of Turkish
domination came in 1878, as did, more or less,
the first railway. The raillways even had royal
patronage. Before World War II, a period
when most European railways suffered some
degree of neglect, Bulgaria’s were protected by
the faet that King Boris was a great raillway
enthusiast, holding, (it is said) his own engine-
driver's ticker. On one occasion at least when
he was a passenger and the engine-driver was
taken 1ll, the King immediately took over the
throttle.

Bulgaria is not a poor country; this is re-
flected in a modernized and cthcient railway
svstem and a prosperous and enjoyment-
loving populace, The cyrillic script in use is
confusing to western visitors at first but once
this is mastered, unintelligible notices often
dissolve nto recogmzable and useful words
for example, pectopaln becomes restanrant.
("The thing which takes longer to get used to s
the fact that a Bulgarian nod means *no’ and a
shake of the head *ves’.)

s befits a Marxist government, all Bulgarian
railwavs are operated by the state.

Beloww: The fucade of the Bulearian Ratlwa ys
station at Ruse on the Brlgarsan border with

Reemania

BULGARIAN STATE RAILWAYS - BD
Twan Wazov Strasse 3.

S.H ,!.r}: .

\s elsewhere, the first railway in Bulgaria owes
its existenee to the geographical faet that some
of the world’s most navigable rivers (and the
Danube rates high in this regard) are much less
navigable near their mouths or deltas, so a by-
pass railway from Ruschuk (now Ruse) 139
miles o Varna was opened in 1866, The
original station at Ruse 15 now the Natonal
Railway Museum. The main line across the
country from Dragoman via Sofia and Plovdiv
to Silvengrad (leading directly to Istanbul)
opened in 18588, This was the famous *Orient
Express’ route.

Since World War 11, approximately half the
2z00-mile system has been electrified.

Civil Engineering

NMuch of Bulgaria 1s mountainous and one
notes six spiral tunnels, four on the Septembri
narrow-gauge line in the south, and two others
on the main north south hink in the centre of
the country, T'he great bridge over the Danube
at Ruse, leading into Rumania, was completed
in 1954. Itis 150 miles nearer the river's mouth
than the nest bridge over the Danube.

Locomotive Landmarks

The first locomotives to run in Bulgaria were
0=-0=2"1"s by Couillet of France but locomotives
of standard German designs and manufacture
predominated in the days of steam. Actually,




Bulgaria went beyond anvihing normally built
for the Fatherland with g4-10-0 tender and
2-12-4 tank designs, Passenger power took the
form of 4-8-2s but the ubiquitous standard
German  2-10-05 predominated in the later
vears of steam, sull not quite over in 1978, Even
on the 2ft 6in gauge the standard locomotives
were Germanic 2-10-2Ts of Polish build. The
handsome lines of all these locomotives are
enhanced by a bright green livery complete
with zolden wings on the smokeboy.
Electrification did not begin until well after
World War Il and accordingly, Bulgaria began
by using the high voltage standard frequency
AC system, Skoda of Czechoslovakia supplied
the first bogie 25,000v 50-cyvele locomotives.
Lines with lesser traffic are bemng dieselized.

Train Services

One hundred million passengers are carried on
BDZ annually plus 79 million tens of freight,
hauled an average distance of 120 miles. The
successors and the derivatives of the famous
Simplon Orient Express” finally  dwindled
away in 1970 when the three-times-a-week
Paris - Istanbul sleeper was withdrawn. In-
stead, solid trains of Sovicer sleeping cars run
daily from Moscow o Sofia and to the Black
Sea resorts in scason

Below ; A Bulgariaw 2=1 2=41 steam locomotize

feanls an emepry manerad pram back to the mney

—CYPRUS ——

See map on pages 230251,

In the carly 1goos the then-British island of
Cyprus had a 67-mile 2ft 6in gauge ratlway
which ran from Famagusta on the cast coast,

passed a mile or so away from Nicosia, the
capital, and reached Morphou on the north
CiRIst, It Wils npﬂuﬂ on 21 ()4,_'!(11}:‘! 19o3 an!
closed on 31 December 1951, Among the
twelve-strong locomaotive fleet were tour nobl
4-8-4Ts from Kisons of Leeds, There were
{possibly are) also two short private mineral
lines.

Phize : Fhe saan e of e Cyppras Cuvermmeit
Ratlway ran from the port of Famasusia to te

caprial, Nocosta Thas 2f b gange lne totrered on

o b 1g308 Dt By dhen iy apeing Nasmyth
Wilswn g-g=o5 amd evew ot ratilime vaglears were
arta feawivis. g fMothre of the .ln'f..fu".ﬂj fram frim

Norcosta was baken v Aprid 1460

Feft - A he z6cm mrrow=gange Bulearian hne o
Seprembry wow wses smart red deesels i place of the
fuge green 3-ro-2 tanks il somaedomes ran m

patrs tn carlier years
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~CIECHOSLOVAKIA-

See map on pages 26 27,

CZECHOSLOVAK STATE RAILWAYS -
CSD

Ceskastovenské Stdeni Draly

Pf‘fn('up;' a3

Prague 1

Until 1918 Czechoslovakia was part of the
Austro-Hungarian empire. From a railway
historian’s point of view, Austria and Hungary
were separate entities and, accordingly, the
provinces of Bohemia and Morovia should be
regarded as originally part of Austria; Slovenia
as part of Hungary. Since Vienna and Buda-
pest were the respective focal points of these
railways, the new republic had to alter the
railway maps to suit a new country whose capi-
tal was Prague. Some 100 miles of new line
were built and some 125 miles more upgraded
from single-line branches to double-track main
lines; in this way east-west communication was
improved, in line with the new direction of
political control,

All significant public raillwayvs were taken
over by the new state and this involved several

Left: The 2ft bum gauge 2-10-2 and narrow-gauge
tram on the hanls of the Danube near Oryalhazo.

major privately owned concerns as well as part
of the Austrian and 1lungarian state railwass
In gratitude o the man who helped ereare the
nation, the centre of the new system in Prague
was called the Wilson Station; under Com-
munist rule even the most benevolem of
\merican presidents are anathema
tral station 1s now called Hlavni

Omne small but significant step for the new
nation was to make some order out of a motive
power fleet that consisted of 184 locomonive
classes. Each class was allocated a number
which — unlike those allocated 1o modern air-
craft and computers - contained a code which
still tells anyone with a certain mathematical
ability something useful concerning the loco-
notve.

For a locomotive foreman with a strange
engine on his hands it 1s important to know the
maximum load on any axle, which governs the
lines on which the locomotive can work: too

the cen-

heavy an axle-load and damage could be done

10 the track. If you added 1en to the righthand
or ‘units’ digit, this gave the axle-load in tons.

The centre digit gave a clue to the locomo-
tive's maximum speed - add three and muluply
by ten and there it was i kilometres per hour.
The hundreds digit simply told the number of
coupled axles. Henee a class 498 “Albatross’

thove : The 498 class 3-8-25 were Czechostovalg's
pride and poy
maguificent modern maclunes, Jasting m regular

and wath good canse as they were

service mto the mud-rggos. Here s one wah the

‘Nuvona Express’ in July rohs.



locomotive had four coupled axles - in fact they
were 4-8-25, among the best and most modern
was allowed to run at 75mph and
had an axle-loading capacity of eightecn tons.

This excellent and quite unique classifica-
tion system was a mere reflection of the superb
quality of Czech locomotive building, which
has contunued (mainly through the well-known
firm of Skoda) into the diesel and electric era.
Steam is currently (1978) still in use but on a
small and rapidly decreasing seale.

World War 11 came and went with much
destruction, but with the Czech borders and

in the world

railway svstem more or less as they were before
the notorious Munich Pact (Hitler said *T have
no more territorial claims o make in Europe’
but the German tradition of ignoring scraps of
paper proved too much for him) of 1938. The
system now comprises 8150 miles of standard-
cauge route, 62 miles of broad (Soviet) gauge
and 110 miles of narrow-gauge line. Fifteen
hundred miles are elecirified, most at 3ooo0v
DC, but more recently at 25,000v AC.
Incidentally, the first ever recorded railway
(horse-drawn with woodcn rails) occurred in
what was then Hungary but is now southern
Czechoslovakia. It appears as embroidery on a
sacred altar cloth datng from around 13500.
(Where, however, does one end in moving
away from what we now know as a railwayv; do

e

NECH Z19E IVNA poulpa NARODOY 240 & Estny

the grooves for chariot wheels in the stone-
paved streets of Roman cities count 7)

Freight traffic in Czechoslovakia now ex-
ceeds 320 million tons annually, needing a fleet
of around 150,000 wagons. Passenger rraffic,
using a fleet of over 10,000 carriages, is three
times what it was before World War 11.

—DENMARK——

See map on pages 38-39.

DANISH STATE RAILWAYS - DSB
Danske Statshaner

49 Solvgade,

1349 Copenhagen K.

Denmark’s railway system began on 27 June
1847, when the locomotive Odin (a2 2-2-2
from Sharp-Stewart of Manchester) hauled a
train on the Zeeland Railway Company’s line
from Copcnhagen to Roskilde, This was not
the first railway in Denmark as then constituted,
for a line was opened the previous year from
Altona to Kiel in the province of Schleswig-
Holstein, which in 1864 was grabbed by Prussia
to form part of a greater Germany.

T'he original lines were privatcly owned, but

in the later years of the century the trunk routes
were taken over by the state. In 1885 the pre-
sent Danish State Railways was formed; local
railways remained (and to some extent still
remain) unnationalized. This *non-doctrinaire’
approach, typical of the Danish way of doing
things, pervades the story of Danish railways.

Denmark presented few problems to railway
builders regarding hills and vallevs. Her
difficuley lay in the fact thar the places o be
linked by rail lay on several separate islands.
For many years the most important routes were
interrupted by train ferries: for example be-
tween Copenhagen (on Zeeland) and Esjberg
(on Jutland) there were two ferry rides and,
hence, a journey time of seven hours for the
194 miles. Between the wars efforts were made
to fill in some of the gaps. First, in 1933, was the
0.73-mile bridge across the Little Belr, which
enabled DSB w0 introduce diesel-electric
‘lightning trains” (Lyatog in Danish) which
reduced that seven-hour timing to four, In
1938 came the two-mile Storstrom  bridge
connecting Zeeland with Lolland, an island
which is a stepping-stone on the route south
from Copenhagen into Germany. Both these
bridges are in the world class with main spans
of g3oft and 72zt respectively. At the same
time, the DSB sull finds employment for
modern ferries taking trains across the sixteen
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mile Grear Belr and across the Baltic and the
Skaggerak to Germany and Sweden.

IDanish steam was distinctive, handsome and
not allowed to pass away in unwanted disrepute.
Indeed, one of the last steam trains to run in
Denmark was the recent funeral train of King
Frederick; he was a Life-long railway enthu-
stast and had actually specified this form of
transport for his last journey. Distunction lay
decper than the band of national colours which
Danish steam locomotives carried round their
chimneys; older locomotives frequently had
the rare Allan straight-link valve gear in full
view outside the frames and later ones (such
as the elegant compound 4-4-2s) had big wind-
cutter wedge-fronted cabs.

Some of the 4-4-25 were rebuiltas 4-6-2s, but
the most powerful Danish express locomotives,
also compound 4-6-25, actually came from
Sweden, which was disposing of them because
of electrification. The economics of compound-
ing made sense in a country which had toimport
its coal.

There was no Gadarene rush into dieseliza-
tion, which cost s0 many unthinking railwavs
so much. In fact, the Danes spent over forny
vears on the job. Hencee no serapping of hrand-
new steam locomotives or, tor that matter
newish but unwisely ordered diesels, which
characierized the process in Great Britain and
other countrics. Of the Western European
systems, the DS was the first to begin diesel-
1zation, m 1927 and onc ol the last o com-
plete, in 1970, In Denmark the word *complere’
is correct, as main=line clectrification has not
ver begun there, understandable in a country
which has neither coal, water-power, nor
mountain grades. There is a 1500y DC subur-
ban clecinfication around Copenhagen, using
283 electrnic motor coaches, but elsewhere a
fleer of 298 dicsel locomorives and 105 railcars
reign supreme,

The carly amalgamation of third-class and
second-class accommaodation into a ‘general®
passenger class, anticipated sinlar moves i
the rest of Furope by many vears,

Lop: The sordkmg aud wwnswal fines of a Dawmsh

J=4=2 steam focomaltive

Centre and feft: Ozer forty years ago Danish
Ratlways were putting diesel-electric porer into
service, The focomative (above left ) was badt m 1937
ard the vne on the [efi 15 a modern diesel

lucomoirve at Jutltand statron,

Extreme lefr: The five humdredil engine,

emerges from the Nove Zdambky (Czecho:

facomotive warks un (7] _?J‘-”I]' 1973
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1 Lyniog tram leaves the Grear Belr tramn

ferry at Nyborg across the channel from Korsor.
Below : The corculating area of the great hall of
Capenhagen's Central Station is typical of the gencral
Crermani .f{'\'a;fl.' fonnd fram the Baltic to the Black
Sea.

—FINLAND—

See maps on pages 38-39 and 118

114,

FINNISH STATE RAILWAYS - VR
Ialtionrantatied,

Pilthonkatw 13,

ooroo Helsinkr 1o.

Finland is a land without mountains - except
for some high hills in the extreme north called
mountains by courtesy. However, little of it is
flat; the typical landscape is of many low hills
of granite, ground down by ice-age glaciers,
covered by forest and many lakes, somc form-
ing large navigable systems. The south 1s
relatively mild and fertile, but conditions get
harder further north. Although the railway
svstem does not penetrate as far as the Arctic

coast, two lines go well beyond the Arctic .

circle.

History
\Ithough there is a large Swedish-speaking
minority, Finland was a part of Imperial
Russia until it scized its independence in 1918.
\ large part of the east of the country was re-
gaincd by the USSR through conquest in 1045,
but Finland retains a genuine independence
and 15, in fact, the only Western demaocracy to
have any border with Russia itself (apart from
ashort Norwegian frontier length in the Aretic).
\ legacy of Soviet dominion is witnessed by
the fact that the Finnish railway system is built
to the Soviet gauge of 51

The first railway in Finland, from Helsinki

40

to Hameenlinna, was opened in 1862, Con-
nection was made to St Petersburg (Leningrad)
by 1870, and construction, almost all under-
taken directly by the state, continued steadily
up to 1918 and thereafter. Indeed, two impor-
tant new lines, improving and shortening major
routes, have been opened during the 1970s,
chief of which is the 75-mile Tampere-
Seimajoki link. The present route mileage is
3750.

Locomotive Development

Even more than in the USSR proper, early
Finnish locomotive design was muchinfluenced
by American practice. Later on, German in-

fluence predominated. Right up till the end of

steam traction, woodburners outnumbered
coalburners, since wood is the only home-
produced fuel, and 1t was only after the 19208
that coalburners came to work most of the
heavier dutics. Designs tended to be hampered
by axle-load restrictions, and conditions did not
require any remarkable machines to be de-

veloped; the steam fleet consisted mainly of

handsome but fairly conventional 2-6-o0s,
4-6-0s and 2-8-0s, with 2-8-25, y-6-25 and a fcw
US-built 2-10-0s coming in from the late 19 30s
onwards, Diesclization had begun by the early
19505, but was not rushed and not completed
for twenty vears by which time electrification
was well in hand on the busiest lines in the
south, However the Finns remain nervous
about the strategic ‘wisdom’ of dependence on
imported oil or easily bombed hydro-electric
complexcs (with good reason in their short
national history) and still maintaina large num-
ber of woodburning locomotives in reserve.

Train Services and Rolling Stock
Considering the relatively sparse population,
passenger train services in Finland are very
good, quitc fast and frequent. To some extent
this occurs because of reliance on diesel rail-
cars, but even during the steam age the picture
was much better than might have been expec-
ted. One reason might be the fact that roads are
not as good as they can be in kinder climates;
frost in the sandy soil tends to destroy most
road surfaces unless they are very strong and
expensive. Until the last decade most passenger
coaches were wooden-bodied, and shared with
Soviet railways a very large loading gauge
giving plenty of space inside. However, heating
has been by steam for many years, and the
Soviet practice of having a separate coal stove
in each coach is not followed. Recent coaches,
railcars, and multiple units (both diescl and
electric) have been in line with current Euro-
pean practice. The only international passenger
service is from Helsinki to Leningrad, where no
cauge problem arises ; there s some hmited use
of axle-changing to accommodate standard-
gauge freight vehicles at the conneetion with
the Swedish railways at Tornio at the head of
the Gulf of Bothnia, and at the ice-free port of
Hangd whence a train ferry operates to the
East German port of Travemiinde.

Operations and Signalling

Traditional Finnish signalling is German n
equipment, and somewhat American in meth-
od. Racquet-shaped upper-quadrant sema-
phores, with numbers of arms coding divergent
routes, plus wire-worked frames and points arc
Germanie, and single-line working by train



order and telephone are American. More
modern installations, on both single and double
line, tend morc to the international norm of
CTC, and automatic block. One feature which
remains doggedly in stations and vards is an
absence of remote control of points, due to the
impossiblity of keeping wires and rods clear
and working during iccbound weather; most
points thercfore had to be hand-worked and
locally indicated. A few modern power-worked,
propane-heated points do exist.

Administration and Finance

The Finnish State Railways is now under the
control of the Mimstry of Communications.
Some minor railways, including sceveral of
75¢cm and bocm gauge, were privatcly owned,
but no independent undertaking now survives.
There 1s an annual deficit of some thirty per-
cent.

Top: Duesel shunter and electric commuter trams at
Helsimks, Today Finland's trams are diesel hauled
and steam no longer appears on s 5/t gauge tracks.

Centre right + Further north m Finland, where the
traffic 1s comparatively sparse, passengers are catered
for tn blue and cream ratlcars which run betmween
woaden clapboard stations. Here 15 a car wantmg to
depart from Oulu to Kemi.

Right : More madern than their spark arresting
stacks make them appear, Finland's 2-8-e 1100 class
woodburners are mamly confined to shunting duties
Sfurther north, where coprous supplies of fuel are
avatlable for fittle cost. Here at Rouvemen, No 1150
sets the coaches for the overmight tram to Helsmbkr.
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thove: A steam=hanled frepght tram at Esjhere m Denmark

Raght : French signals glow m the mght.

thawe: Care de Lyon, Paris, France






—FRANCE——

See nap on pages {_If. 17-

Faeept tor the industrialized belt running
along the Belgian and Luxembourg frontiers
trom Lille towards Strasbourg, France, with a
total population of 53 million, is the lcast
densely populated country of Western Europe,
excluding the Seandinavian and Therian penin-
sulas. Thereare of course great eities, espeetally
Paris, and industrial and mining arcas, but
most ol the natnon s tarmland, forest, or
mountain, so that it is not too difficult w escape
from urban pressures. The largest area of flat
plain lies in a great 180° are south of Paris, toa
radius of perhaps 100 miles: to the north the
landseape varies from gently rolling to hally, but
with little that could be called mountainous.
The southern centre compriscs the Massif
Central, high hills often wild and broken,
showing here and there signs of volcanic origin;
and along the southern and southeastern bor-
ders, facing Spain, Ttaly and Switzerland, are
{generally) very rugged alpine areas, including
the Pyrenees and the Savoy Alps themsclves,
In thesce regions the grear river valleys mark
the lines of communication, indeed of most
development of any kind.

FRENCH NATIONAL RATLAWAYS -
SNCF

Sociéte Nationate des Chennns de Fer J'r‘h.fh‘{.h'.-'.
88 Rue St.-Lazare,

75 re\ilh .|”.H,r\

Greater  distances and  smaller  population
meant that the French railway network was
slower to become established than the British.
Gallic logic ensured that once it was commen-
ced, it was designed and carried out in a much
more comprehensive and cohesive form; and
Gallic tradition nsisted that s whole philo-
sophy and policy in every department had to
spring from different roots and develop unique-
Ilv French objects and autributes. Since the
seventeenth century, the Freneh state had
concerned itself with constructing the best
system of roads, and later canals, in Europe;
onee the British had demonstrated the feasi-
bility of a national railway system, several years
were needed to work out how one could be
established in accordance with French legal
and political principles, although a few lincs
were commenced carlier by impatient small
companies. The Railway Law of 11 June 1842
is probably the grandest and most ambitious
programme of organization and construction
cver launched anywhere, with the possible
exception of the reeent American Interstate
”|<_;]n\-.n system.

Firstly, the 1842 Law established the basic
principle that the state was o own all public
railways without exception, just as it owned the
roads. "T'his fixed its right 1o determine what
lines were built as well as to supervise ther
operation. However, private enterprise would
be invited to work the railways under leases
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Lap left - On 28 March 1955 the French Railways
(SNCE ) broke the World Rail Speed Record at
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Below The Momt-Thre portion of the Clermme-
Ferrand tv Paris Express taskles the fong clrmb

l'I

teen mnles af ¢ oam 46 ) to 1 anriar Sunmat in
VWarch tggg. The engine 15 ane of a batch butlt by
the North Brnsh Locomotive Company mi 11617
18 class 1yt T The desion apas based on a very
snccesstinl class haale by S LA Wangerthur for th

Phunersee Radway i Swirzerland.

Below : The Eyon ~Nantes *Corail’ train on the
Wontcrand vaaduct near Arfemlles i October 1976,
This 15 ane uf the SJAstest cross=couniry serviees

France.

ways were private companies whose dividends
were, in general, guaranteed by the state, which
took in exchange tor the guarantee, two-thirds
of any greater profits, Some lines were, however,
worked by the state itselt, usually because of the
fmilure of the origimal leascholding company.
\fter 1930 this dense railway nerwork needed
pruning as road transport developed, Almost
all the narrow gavge has now gone, mainly
through closure; the national route mileage
has declined by abour forty pereent o its
present figure of around 25,000 miles, Simi-
larly, the financial difficulties which had begun
to face the old companies, most of which had
worked happily and uneventfully for cighty
vears, led o their nationalization in 1938 and
formation of the present Société Nationale des
Chemins de Fer Fre

is, an act earried out by

a socialist government but with a minimum of

the bitter quarrclling, obstruction and dis-
appointment which marked the nationalization
of the British network ten vears later.
However, since the old companies have left
their mark both physically and in folklore forey
years later, short accounts of the mam ones arc

48

i order. There were six of them, following an
initial period of regrouping, which had setled
by 1857, and they still in large part are mir-
rored by the siv regions of the modern SNCI.

Chemm de Fer de I Est

This company was incorporated in 1843 as the
Chemin de fer de Strasbourg, when it received
the concession for the Paris-Strasbourg rrunk
line. It changed its name in 1854 on obtaining
the concession for the parallel route from Paris
to Basel via Chaumont. It covered, exelusively,
the castern quadrant of the nation eentring on
these lines, without sending any branches out
of the area, and it remained reasonably affluent
throughout. The main ¢vent in s corporate
history was the purchase  forced, but for real
money — by the victorious Prussians after 1870,
of its lines in the scized provinces of Alsace and
l.orraine; on the return of these territorics to
France in 1919, the railways (somewhat Prus-
sianized meanwhile and converted to right-
hand running) were admimistered unul 1938
by a separate state organization as the Réseau
de ' Alsace et de Lorraine,

Chemn de Fer du Nord

This company received the eoneession for the
line to Belgium in 1842, and prospered happily
thereatter, coming 0 monopolize the area
berween the territory of the st and the Channel
coast (including but not going far bevond the
Paris Calais line). It did send onc rentacle
westwards for the important freight route from
Amicns to Rouen, Its prosperity was originally
such that not only did the company repay the
whole ecost of building its main lines to the
government but until war eame in 1914 if never
had to ask the government to mahke up its
dividend o the level of the guarantee and so
never had 1o surrender any of its profits. Being
so rich, 1t always had the reputation of being
the best-run line with the best equipment, not
unjustly,

Chennin de Fer Paris- Lyon-Mediterranee

T'he PLA was nearly as continuously well-off

as the Nord, and arguably as well run. It was

formed in 1857 as the result of a series of

amalgamations of smaller companies which had
not only come o own the whole of the trunk



Right :
depart from Quimper i Braccany with a Paris tram

1 madern compound focamotive s uboat to

i June 1g6r.

line from Paris via Dijon and Lyon o Mar-

scille — the Ligne fmperiale - but also included
the then-unfinished parallel line via Vierzon
and Clermont Ferrand to Nimes which the 1842
Plan had intended should go tw an ill-fated
rival concern, the Grand Central. Following
further growth and take-overs, the PLM came
to monopolize the whole of its arca as well,
castwards to the Swiss and ltalian borders and
westward 1o a less distinet line running north-
wards from the unimportant town of Scte on
the Mediterranean coast, between Toulouse
and Marseille. By far the biggest and most
conspicuous railway company, the PLM came
to typifv French railway practice; where the
other companies did things differently, as they
quite often did (even in things like signalling),
these variations were regarded as departures
from a PLM norm.

Chemn de Fer Paris-Oriéans

This company had been set up in 1838 to build
the short line indicated by its title, but in 1842
it obtained the concession for the Paris
Bordeaux route and began to grow. Its two

- Twesssasesa~

principal main  hnes  were from  Paris

Bordeaux and o Toulouse (via Limoges), and
it monopolized the area west of the P1LLM
country as far as the Bordeaux main Line.

However, westwards of that things got a lictle

L'UI‘IIPHL';UL'd, [l!i'\L'I.I'\\L‘d hL‘IIH\'}, L ntl 1434 the

Orleans company also had the important line
from Tours to Nantes and Quimper, and so
held half the Breton [M'Illlhllh\. but as part ol
that year’s rearrangements lost it.

Chemn de Fer du Mads

The only one of the major companies not to
serve Paris, the Midi was established in 18352
to work the transversal line from Bordeaux to
Toulouse and the Mediterrancan (meeting the
PLAL end-on at Seéte). |t came to own all the
other railways south of this line, but its only
important venture to the north of it was the
long and mountainous branch from Béziers to
Neussargues, right on the PLM/Orléans bor-
ders. Always closely associated with the Orléans
company, from 1934 the two railways were
worked as one and the companies thus amalga-
mated in everything but legal form. However,

AIV

TQUIMPER
NEFENSE DE TRAVERSER LES VO
PRENEZ LE PASSAGE SOUTERR#

A N
A "\"_'

== —"

the Midi is historically important for 1wo
matters. One s that, dissanstied with its unreal
castern terminal at Sere, it fought hard with the
government for the right to build a line of its
own to Marscilles, ulumately losing, and so
confirming the principle of the 1842 legislation
that dircetly parallel and competing raillways
would not be allowed. 'The other is thar the
Midi was the first French rallway to go all-out
for clectrification; even by the 19208 its policy
was to clectrify everything, and this was lirgely
achieved by 1934 (with the major exception of
the easy Bordeaux Toulouse main line, on
which the company’s steam locomotives were
to serve out their ime). Following 1934 the
policy was taken up by the combined under-
takings; although checked by the war, by 1948
a map of French main-hne electrification still
closely resembled a map of the PO-Midi.

e the West
This briet account so far omits any mention of
the corporate history of the railways of the
western part of the country, between the Nor

and the Orléans.

This 15 because 1t was con



Bottom right : A modern stamless-sieel tram on the

Paris Métro

Below : French speed 1s eleetric.

plicated. In the beginning were the Normandy
and Brittany companies, holding the conces-
sions under the 1842 Plan. They did not pros-
per and amalgamated in 1855 to form the
Chemin de fer de I'Ouest which, surprisingly
enough, did not prosper either. However, it
struggled along from bankruptey to rcorganiza-
tion and back until 1909, and contrived to
operate (after some fashion) the main lincs from
Paris to Brest, le Havre and Cherbourg, and
in the arca surrounding. Much less respectable
were the various small companies which main-
tained, in a kind of state of statutory brigandage,
the majority of the lines in the arca west of the
Bordeaux main line and south of Nantes;
ultimately during the 1870s things reached such
a pass that the government cancelled their
concessions and ran their lines itself.

Having just smacked down the Midi for
wanting a rival line to Marseilles, the govern-
ment then changed the rules in its own favour,
In 1883 1in an endeavour to make these hines in
the Vendée pay, the government linked certain
lines together with others obtained in exchange
from the Orléans company, and demanded
from the Ouest running powers from Chartres
into Paris. It then established itself as the

operator of a rival and competing main line
from Paris to Bordeaux, the only example of
direct mainline competition in French railway
history. This continued until after 1938. The
state system having thus been linked with the
Compagnie de 'Ouest, when that sank into
bankruptey again in 1909 it was nationalized
and the two concerns then operated as the
Réscau de I'Erat, It remained something of a
byword for most kinds of malpractice unul
finally taken in hand in the 1930s; the Paris-le
Mans clectrification of 1937, with its assoeiated
line and junction improvements for high speed
running, set new standards worldwide.

With the 1938 unification under the SNCF,
maost of the old and unique legal foundation for
the French railway network became of academic
intcrest, but not all. It sull colours the French
official and public attitude, and in many ways
they speak of ‘our’ railways much more
meaningfully than elsewhere in Western Eur-
ope. After all, the main lines never were
privately owned, and commercial motives have
never been allowed to outweigh socal and
political ones; but yet the operator has always
stood aside from politics and been firmly inde-
pendent. Few other countrics have managed




this balanee so well, and its roots in France lic
still in the 1842 system.

Civil Engineering

Since the state undertook the original construe-
tion of the main-=line networks, there is a certain
consistency of style about them, particularly
in the older buildings. But, although they were
later relaxed when the time came to buld
branch lines and routes over which heavy
traffie was never likely to pass, the fundamental
specifications of all lines  maximum grade
sharpest curve - was deecided @b 1mio and
centrally, quite independently of the finaneial
state of the company which ultimately worked
the line. Nothing was therefore ever skimped,
and large and expensive works were undertaken
without trepidations. In the 18405 the eivil
engineering of French railways was much in-
fluenced by the ideas of Joseph Locke, who
built several carly lines including that from
Paris to le Havre. Locke was much more willing
to accept steep gradients (by which he meant
something around 1 1n 125) than his mentor
George Stephenson (who hiked 1o avoid any-
thing steeper than about 1 in 250, or clse
concentrate it dramatieally into a short pitch
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designed for cable working). On the other hand,
Locke shunned tunnels; but both engineers
undertook very large viaducts and earthworks,
and liked to avoid sharp curves. Locke's lines
therefore tended to be rather cheaper 1o con-
struct at the price of involving gradients which
in steam days proved demanding agamnst fast
and heavy traffie, but yer were solid and well
adapted 1o speeds of up to Ho or 75 mph even
through fairly difficult country; and this, in
cffeer, well deseribes the character of French
main lines built up to about 1870. Later, more
faith was put in tractive effort, and main lines
bunlt in the 1880s and 18gos, such as the direet
route from Limoges to Toulouse, are quite
difficult.

But state financing had its most dramatic
cffect on some of the spectacular engincering
undertaken in hilly arcas, even on lines of no
great importance at all. It having been decided,
for instance, that railway poliey required the
construction of a line from Volvic to Lapey-
rouse, west of Clermont-Ferrand, it followed
that the then=highest viaduct in the world was
unavoidably neeessary ; no commereial concern
would built the Fades viaduer,

ever have

carrying the tracks 43oft above the bottom of a

hmestone gorge, but the line was felt to be
necded even though Little traflic would use it
Some of the other high viaducts in the Massit
Central are equally impressive, both as en-
gineering works of art and as, in some sense,
sledgehammers to crack nuts. Perhaps the most
remarkable example of mountain rallway build-
ing never in fact got finished ; construction of
the line from le Puy to Lalevade d’Ardeche was
suspended in 1914, never to be resumed, with
the long summit tunnel at St Cirgues (two
miles) finished and mueh else, but not the
southern descent of the mountains which would
have included some extraordinary gyrations
inside the vast crater of a primeval volcano,
involving two distinet spirals within a third;
quite a unique fearure.

Locomotive Landmarks

Just as the legal and political foundations of
French raillways were -umque, so was their
locomotive practice, particularly in steam days.
Fundamental to their approach was the 1dea
that a locomotive driver had 1o be quick, sure,
and dependable, master of a complex machine,
and that it was therefore a job for a young man
None of the gradual promotion through the



grades of cleaner, fireman, and passed-fireman
universal elsewhere — a driver was trained
dircetly for his job, including classes in scien-
tific theory, and workshop practice. After
twenty vears on the footplate he retired on a
epod pension, and it was nothing to see an
engine crew with the fireman twenty or thirty
vears older than the driver. On the other hand,
discipline was strict, and no excuses aceeptable;
for example, if a driver passed a danger signal
by mistake, he never drove again.

With men of this calibre to operate them,
French steam locomotives therefore tended to
be more complex and sophisticated, Elsewhere
the sheer difficulty of getting crews to under-
stand 1ts finer points, quite as much as any
question of mamntenance costs, made the steam
locomotive into a rather crude and simple tool.
The French team made it possible to turn it
into an exact instrument for extracting the last
ounce of power from every ton of coal burned,
and a complex system of bonuses motivated
the crew to make the effort. There was, for
example, a worthwhile bonus for saving fuel,
but a very much larger one for making up time
{(within speed limits) lost for other reasons. This
system reached its zenith with the big main-
line locomotives of the 1920 1950 period,
almost all four-cylinder compounds. On na-
tonalization i 1938 the great André Chapelon
was placed in charge of steam locomotive
rescarch and development. Unfortunately the
war and postwar changes prevented him, very
narrowly, from actually achicving any new
construction of engines designed to take full
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advantage of his ideas, but his utter transforma-
tions of older machines by rebuilding them
made a series of dramatic impressions. Not
least the last. In 1947 the die had already been
cast in favour of widespread electrification and
cessation ol steam  construction, and plans
were almost ready to build the first series of
powerful express passenger cleetric locomo-
tives. Then Chapelon wheeled out his experi-
mental 4-8-4, a rebuild of a twenty-year-old
4-8-2, which put up a dazzling performance
and clearly outclassed anything that the new
electric would be capable of, The modernists
scurried, panic-stricken, back to their drawing

boards, and the 3000hp 2Dz gioo series of

electrics which ultimately emerged in 1950 had
been very much beefed up as a result of this
rude experience.

Steam has now gone, of course, but some-
thing of its panache remains all the same. The
designers of the latest 8ooohp (continuous
rating) electrics, and some of the more powerful
main=line diesels, have achieved the nearly
impossible by producing machines which
combine - almost uniquely - high performance

‘with a distinctive and acceptable exterior

styling. For all of us but the specialists, a diesel
is a diesel is a diesel - unless perhaps it's

French,

New Construction and Electrification

As we have seen, the Midi and the Paris
Orléans led the way in eleetrification before
1938, establishing the 1500v DC overhead
system firmly in the south-west. The first great

postwar conversion, the Paris- Lyon-Marseille
trunk route, was also carried out on this system.
However, before it was completed a cheaper
method had been developed by SNCF en-
gineers, using 25,000v 50 cycles AC, This has,
since 19350, covered most of the north and cast
of the country, with some lines also in the west
and south. No DC lines have been converted to
AC, as in Britain, because 1t was felt that this
would be wasted effort; indeed DC lines arc
still being extended here and there in a small
way. Problems at change-of-voltage points
have been avoided instead by the development
of adequate numbers of locomotives able to run
on both systems although the majority of
machines are confined to one or the other.
Electrification, coupled with more advanced
signalling systems, brought about large in-
increases in line capacity as well as average
speeds. However, it has been felt that further
improvements are called for, particularly on the
most important main line between Paris and
Lyon, where the original route of the 1840s is
beset with curves through the hills of Burgundy
and unsuitable for speeds over 10o0 mph as well
as being congested with trafhie. A completely
new railway suitable for 170 mph s now
being built between the outskirts of Paris and
Lyon, cutting the 320 miles via Dijon down to
about 260 miles. This is going to be a real space-
age railway, the first of its kind in Europe; it is
interesting to note that since modern power-to-
weight ratios enable gradients of up to one in
thirty or so to be used freely, vertical curvature
has become as much of a consideration as



Left : The once-huge network of the metre-gauge
Cates du Nord system m Brittany had been reduced
to a simgle branch by 1956 — that from St Briene to
Pamnpol. Trams were mostly autorarls {railcars)
with tratler cars but on high days and halidays the
maroon 0-6-0 tanks came out agaim. Here 1s one such
day — an enthusiasis’ excurston from England.

Right : Although tt was the Résean Breton whecl had
pride of place wirh o-f-fi-o Maller ranks, the
SNCFE's woar=dveselized les ont of Twlle wsed
o=g=g=03 writl the mud 1ghos. Mere 1s an Areentai
frewght climbong tomwards the county termonns

June 1963

ordinary  horizontal curvature and  much
trouble has therefore had to be taken o ensure
that there are no sudden changes of inclination.
But unlike the Japanese Shinkansen lines, the
nearest comparison, this new railway will form
part of the national network, used by through
trains to other destinations.

Train Services and Rolling Stock

For most of the steam age, distances between
Paris and most provincial cities were such that
there were only two times cach day during
which trains linking them could run; cither
thev left quite carly in the morning and
travelled all day, or in the evening and travelled
all night. Traditionally, thercfore, the time-
table shaped itself round an infrequent service
of long-distance trains radiating from Paris,
meeting connections at all juncrions which was,
of course, easier when so few main-line trains
were involved. As traffic grew, to avoid dis-
turbing this complex partern of connections,
main-line trains became extremely heavy and
tended to run in ‘flights’, a series only a few
minutes apart with long gaps between. In the
last few decades of steam, faster running first
made possible a midday flight of trains which
could still reach their destinations before mid-
night, and ulumately a few extra-fast evening
flvers, generally charging extra fares, were also
put on (a process taken much further after
clectrification). The French tradition  was
therefore one of heavy, fast, but infrequent
long-distance services, which still remains the
norm to a large extent, although the need o

"

»

1




compete with the car and the airerafi are bring-
ing about a shift to the more usual European
pattern of more frequent regular-interval
services on the most important lines.

French railways were in the 1920s and 19308
among the first in Europe to standardize all-
for main-line passenger
stock, and the rypically rather spartan but
immensely strong and heavy vehicles of that
cra are only now being replaced by new stock,
somewhat more comfortable. Tlowever, the
vehicles used on the relatively few prestige
trains have always been up-to-date and lux-
urious.

Freight services have always been efficient
and relatively intensive, with modern ideas
being adopted without delay, On the other
hand, traditional wagonload and sundrics
trafhics, although less profitable, have been
promoted and improved just as keenly, and a
real effort made to maintain freight serviees

steel  construct 10n

on a wide scale even where passenger trains
have been replaced by buscs.

Operations and Signalling

Traditional French signalling was radieally
different in coneeption to Dritish, not least in
making a distinction unknown to Brinsh prac-
tice, berween a ‘stop” signal given for the reason
that there was some positive blockage or con-
flicting train ahead, and one given just for the
reason that there was another train ahead
proceeding in the same direction. In the latter
case, ‘stop and proceed” was the normal rule,
although the distinction was made manifest by
the use of a different type of signal. Modern
practice has developed from this base, and has
tended therefore w be fundamentally rather
cheaper and simpler than the mammoth and
expensive complexities of current large instal-
lations in Britain or Germany, for example.
Safery, however, is maintained at a very high
level by the system of monitoring and recording
drivers' actions, standard for many years. 1Yor
example the system makes a chart automatically
of each run notng not only that the driver has
obeyed all speed restrictions and signal indica-
tions, but that he has signalled in good time to
the apparatus his intention to do so. Any rule-
breaking or ¢ven bad habits can thus be detec-
ted and put right long before an aceident
results. Fhis system is in use on all SNCF
trains, on branches as well as maimn hines.

Administration and Finance

Looked at simply in the light of the total sum
declared to be paid over each year by the French
state 1o the SNCF, the French railways have
proportionately quite a large deficit by Euro-
pean standards, However, leaving aside the
question of whether the declared sum in
I'rance and every other country is the amount
mcluding past capital write-offs (perhaps the
biggest single factor making simple compari-
sons of this kind wildly misleading), or indeed
whether any useful point can he made by
crudely  comparing  totally
figures just because they are called the same
thing, it can be noticed that in France this total
sum includes compensation to the SNCIF for
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many items, including subsidized charges for
many disadvantaged groups, accepted as a
state concern for many vears. In addition, the
1842 legislation allowed for the fact that certain
lincs could never be commercially viable or
worth building, and found an ingenious method
of having them operated by successful com-
mercial enterprises all the same, by accepting a
large share of state responsibility from rhe
outset. One can only, nowadays, judge by
results; and during the last decade, passenger
traffic (both long-distance and suburban) and
freight trafhic on the SNCI have both shown a
rising tendency. There is no sign that the deficit
is out of control, and indeed the state has shown
its continucd faith in the vitality of the railway
system by funding the construction of the new
Paris Lyon high-speed line, as well as other
IMProvements.

PARIS TRANSPORT AUTHORITY -
RATP

Reete Autonome des Transports Parisiens,
53 Quar de Grands Augustins,

752714 Paris.

T'he most important non-SNCF railway under-
faking in France is the CI7 Mérropolitain de
Paris. The original conception of the Paris
Métro was much that of an underground tram-
way, with many rouies, frequent stations,
shallow tunnels or sometimes low viaduets,
sharp curves, and thercfore slow running. All
this of course survives with great character and
charm, particularly on those lines still worked
by fifty-ycar-old trains rather than  their
sometimes  rubber-wheeled  replacements.
However, the aty has grown beyond its old
Méiro, and in the last few yvears a new and
much grander, longer-distance system has
begun 1o be superimposed on ity the Réseau
Express Régional. The RER trains are high-
speed, compatible with those on SNCI lines,
and run right across the urban map. They tend
to use cx-SNCI lines in the suburbs, but in the
centre they run in new deep-level tunnels, laid
out for fast running, and with widely spaced
stations connecting with the older system. The
older Metro lines are not quite the most anti-
quated of their kind in the world (Madrid,
Buenos Aires, New York are in the running for
this), but the RER is certainly the most
modern.

Other French Railways

The narrow gauge is now all but extinet
France, though the SNCI still runs two elec-
tric metre-gauge lines of great scenic attraction,
one in the Alps and one in the Pyrenees. A few
other minor outposts survive, including much
of the Corsican system. The most important
of them is the last section of the old Chemins de
Fer de Provence, 95 miles from Nice to Digne.
Serving a spectacular part of the Savoy Alps, it
still runs an efhicient all-diesel passenger and
freight service, under the pre-1938 rules, at the
prime  financial  responsibility of the local
authorities i fact, though in form centrally
subsidized. Like the other lines mentioned, 1t
still offers a year-round transport service so

perhaps it is remarkable not that so much has
gone but that so many narrow=gauge lines still
manage to perform this function.

Perhaps this is the reason why there are only
relatively few narrow- (or even standard-)
gauge ‘entertainment’ railways in  France,
running strictly for tourists and generally with
stecam traction. However, they do include
perhaps the most successtul opceration of its
kind in Continental Europe, the twenty-mile
line from Tournon in the Rhone Valley to
Lamastre. This is a surviving fragment of the
old metre-gauge Réscau du Vivarais, which at
its pcak had over 120 miles of track winding and
climbing over the high and broken rocky
country along the watcershed of the Atlantic and
the Mediterrancan. Resurrected in 1971, there
15 somcthing very French about this railway
now, for cvery Sunday morning a statcly
proeession of trains, some hauled by restored
ex-Vivarais o-6-6-0'1" Mallets, climbs to La-
mastre, a small town with more notable res-
taurants per cobbled street than any other in
Furope.

Among the sclect list of railways opened
in the world during 1978 was once which,
although just another ‘daisy-picking’ line, is
notable for having bumped the English Rom-
ney, Hythe & Dymchurch Railway from its
position as the ‘smallest (ie, having the least
distance between the rails) statutory public
railway in the world’. This is the 12in gauge
four-mile stcam-operated Réseau Guerledan
at Mur-de-Bretagne near Pontivy in Brittany.
Because lengths of rail had survived ar level
crossings, statutory powers were inherited
from the old metre-gauge Réscau Breton, on
whose road-bed the new line was laid.

——GERMANY—

Sce map on pages 26-27.

GERMAN FEDERAIL RAILWAY - DB
Deutsche Brundeshaln,
Friedrich-Ebert-Aunlage 4343,

Frankfurt ( Main).

GERMAN STATE RAILWAY - DR
Deutschie Rewchshahn

Fass Strasse 33,

108 Bevim.

Railways in Germany are said to have begun on
14 February 1834 when King Ludwig | ool
Bavaria gave his assent to the construction of a
four-mile line between Nuremburg and Furth,
Fredrich List, the ‘Father of German railways’,
had been involved in railway development in
the USA and built there a 21-mile coal-hauling
line (‘Tamagqua to Port Clinton, Pennsylvania).
He then had the idea of building railways in
Germany. He opened the Nuremburg Furth
line on 7 December 1835 and, four years later,
the first long-distance line in Germany, run-
ning 75 miles from Leipzig to Dresden,

The total length of railway in operation then



- | West Cerman Co-Clu efectre locomotive hauls a
fresghs along the banks of the Rhine
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was a mere g2 niles, but subsequent develop-
ment was rapid. By 1850 the figure was almost
4000, by 1870 over 12,000 and by the turn of
the century approached jo,000 miles. The
main lines were administered by five states,
(Prussia, Bavaria, Saxony, Mecklenburg and
Hesse), which had taken over from private
companies in the 1875- 1900 period, and three
(Wurtemburg, Oldenburg and Baden) which
had owned their railways from their inception.

After World War I, the lines (then 34,000
miles in extent) were formally unified and
became the Deutsche Reichsbahn, The loss of
\lsacc-Lorraine in 1919 was counterbalanced
by the gain of Austria in 1936, In fact, authori-
tarian Germany had for many years before
1920 used the railways as a single instrument to
sceurc overriding power for the central govern-
ment and, above allsto wage war.

For the Germans the availability of rail
transport coincided in a remarkable way with
the beginning of the series of wars ol aggression
which marked German history trom 1860 to
1945. An attack by Prussia on Denmark in
1863, on Austria in 1866 (the Seven Wecks
War) and on France in 1870 led to the King of
Prussia being proclaimed Emperor of the then-
enlarged German Confederation in 1871, Rail-
ways plaved an increasingly important part as
this aggrandisement took place.

World War 1 found the German railways in
excellent shape, well prepared for the struggle
which was to put virtually the whole European
railway svstem under German control. The use
of it to transport six million non-Arvans from
their homes to far-away exterminition camps
was a new (on this scale) use for railways. And in
addition, the normal but immense military
needs were satistactorily catered for. Had the
armics penctrated deeper into the USSR,
supply lines would have become even longer.
Plans had been drawn up fora gl 1oin ( 3-metre)
gauge trunk line 1o reduce the effort needed for
mass transportation over the grear distance
mvolved.

Defeat in 1945, involving railway destruction
on a vast scale, led to partition as well as loss of
territory to Poland. The lines in the West
became the Bundesbahnen or Federal Rail-
ways, while the railways in the Soviet Zone,
now East Germany, kept the Reichsbahn tile.

The first German locomotive Der ldler (the
Eagle) was a standard Robert Stephenson
2-2-2 from England which arrived complete
with driver. In his role as the nineteenth-cen-
tury equivalent of a Concorde pilot his salary
was twice the gencral manager’s.

German locomotive practice is best known
for the excellent standard range of simple
locomotives — most of them of the ‘world
standard form’, that is, two outside cylinders
and Walschearts valve gear — which were
produced in large numbers and in different
shapes and sizes to cover all the duties on the
railway. Quistanding were the Ryegsfok (War

L.oco) 2-10-0%; 11,874 were produced i two
/ |

and a halt years, beginning in September 1942,

by an industry already fully commutted to war

production, an achicvement on a scale un-

cqualled elsewhere. The same standards of
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Abave: Trans-Eurap Express ( TEE) No 1o =\
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Rught : The new control tower surside the huge arched ‘"
roof of the Frankfurt ( Mamn) Hauprbahnhof

Belom : Eating the Muropa way.

Right : The dining and sleeping cars on West German
Railways are omwned and run by the German Sleeping
Car Company, DSG.







design were applied to locomotives exported
to many countrics, particularly those in castern
Europe. Turkey was a case in point, even after
it had ceased 1o lie in the path of the German
drive to the cast.

German  thoroughness  ensured  that the
possibilities of constructing steam locomotives
more thermally efficient than conventional
oncs, were thoroughly cxplored. As has been
found clsewhere with less thorough investiga-
tions, the conclusion was drawn that the savings

did not justify the extra cost of maintainance of

such things as condensers, super-pressure
boilers and compound cylinders.

Postwar practice produced few significant
new developments  in fact locomotive building
capacity was removed wholcsale from  Fasi
Germany to the USSR, In so far as there was
new  construction, the two administrations
were careful 1o doverail their numbering sys-
tems. Some steam still operates in the Fast. In
the West it came to an end in 1977,

Electrification began early with a demons-
tration of the first-cver eclectric railway in
public service at the Berlin exhibition of 187¢.
The inventor, Werner von Siemens, gave his
name to a firm which is still a famous name in
the electrical world. Some remarkable clectric
traction trials were carried out on an experimen-
tal line from Zossen to Marienfelde in 1go1 o3,
when clectric cars reached speeds of up 10
135 mph, cclipsing steam in this regard torever.
The first main-line clectrification proper was
completed in 1922, when 15,000v 167 cycles
AC locomotives went into public service be-
tween Breslan and Gorlitz. By 1932, 1200
milcs were in operation.

The prewar total has since been well sur-
passed, all principal main lines (6200 miles) in
West Germany now being turned over to this
form of traction. In the East relatively litde
electrification or re-clectrification has  been
done, in all, only one tenth of that in the West,

In talking of Germany and diesel traction it
almost sufhices to say that Dr Rudolf Diesel,
the inventor in 1897 of the original engine ot
the kind that now hears his name, was a German
born in Paris. Numcrous experiments were
neeessary hefore his invention became adapted
as a practical imstrument of rl traction, but
perhaps a landmark was 15 May 1933 when the
diesel-clectric *Flying Hamburger' went into
service between Berlin and Hamburg, sched-
uled to run the 178 miles in 138 minutes, an
average speed of 77.4 mph. This was, at the
time, the fastest scheduled run in the world and
the attention it drew from the public led o a
widespread consideration of the possibilities
of diescl-clectric traction.

Since the war, Germany has specialized in
diescl locomotives with hydraulic rransmission.
On the face of i, it would seem that such a
system  a kind of grown-up ‘fluid flywheel’
would be simpler, cheaper and less prone to
failure than an cleetric transmission system, In
fact, this has not proved to he thesease but, in
West Germany anyway, the manufacturers
have not yet given up their speciality, In the
East there has been a tendency torely on Soviet-
built dicsel-electrics.

Train Services and Operations

The main problem faced by the West German
system 15 the re-orientation of trathic tlows.
North south lines that were once mere cross-
country routes have now become main arteries
(one could add alse that grass grows undis-
turbed on many west cast hines leading into
Fast Germany that were once main areries).
Proposals for high-speed lines 1o by-pass the
worst sections together with upgrading else-
where are i hand ;lugf this s}'lnllld !L".|d (£} Ty
much-reduced journey times and more fre-
GUENL CXPress Services,

A feature of both DB and DR s that branch-
line and local passenger services are maintamed
at present (though there are signs of change) to
a much greater degree than, tor example, in
Britain or France. But, on DM} certanly, the
concentration ot cfort and mmvestment s
directed ar the long=distance traveller, making
what 15 alrcady an excellent service (with,
incidentally, partic
meals, very reasonably priced) even betrer,
DB carries 632 million year,
using a Heet of 17,700 carriages and 1000 rnl-
cars of various kinds. In West Germany 2000
clectric and 3100 diesel locomotives provide
the haulage (East Germany provides no infor-

arly good restaurant car

PASSCREZCTS

mation), covering of course, both passenger and
treight trathic, s might be expected in one of
the world’s greatest industrial countries, freight
trafthic in Germany is on a vast scale; it is rela-
tively denser in the East, no doubt beeause of
the lesser use made of road transport in the
Sovict-dominated arca. The hgures tor 1976
tllustrate the position (see page o),

Hhuze

arihed voaf of Leapzag statvon, East Cermany

| mrdern diesel « VECSS mcer the greal

Fap Hlamburg statton m June o0l wth an East
Gierman ot class Pacafic heading a tram for Berlin

Fliese engenes were stll at warl more78

Extreme left o Diesel express at Saalfeld e Fast
Covrmuny,
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Iligures for
1970

Length of route, miles

Length eleetrified, miles

‘T'ons hauled annually, millions
\verage distanee hauled, miles

\ recent development on DB is the fitting of
a type of automatie coupler Lo certain wagons in
cireuit serviee, This is the coupler which,
having been chosen as the European standard,
1s mtended to become universal in Europe in
due course, replaeing the primaeval and familiar
side buflers and serew-couplings,

WUPPERTAL SUSPENSION RAILWAY
Bromberger Strasse 39,
56 Wuppertal 2.

In the 1gbos, there was a transient fashion for
promoting monorails, Conventional railways
were unfashionable and sechemes for promoting
them had o be packaged under sueh names as
‘duo-rail’. But very few monorails indeed have
achieved any extended existence. In fact, the
only sigmficant one 15 an cight-mile line, sus-
pended above the Wupper River, whieh has
carricd the ciizens of Barmen and Elberfield
about their business ever since 19oo, exeept for
a three-year hiatus at the end of World War I1.
FForty-four cleetric cars earry 28 million passen-
zers annually.
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—@GREAT BRITAIN-

Sce maps on pages 64 and 6g.

Ninety-five out of every hundred miles of rail-
way linc in Britain belong to the state railway
system and of the remainder the three largest
systems (Northern Ireland Railway, London
Transport and the National Coal Board) are
also publicly owned. Much British early rail-
way history is also World Railway history and
hence has already been mentioned in the
introduction. Mavbe it is a result of being
citizens of a country that was the birthplace of
railways that the British have such an extrava-
gant passion for them. This is reflected in
various ways. For example, the British public
demands, expects and is willing to maintain a
well-equipped national rail system, much
larger than purcly plain economic considera-
tions should allow. The other way in which this
extraordinary love shows itself is in the growth
of rail ways built or preserved for pleasure. This
has been a feature of the last twenty years and
in it Great Britain has played the leading role.
None of the 143 pleasure lines currently
operating in the United Kingdom qualifics for
inclusion here on the grounds of length - in
fact a mileage even in double figures is rare
but several (Bluebell, Festiniog, Isle of Man,
Middleton, Romney Hythe & Dymchurch,
Talyllyn, and Volks) do so on the grounds of
world ‘firsts” or “onlys’ of onc kind or another.
The past influence of Great Britain in the

world of railways is reflected in the amount of

railway material manufactured there for use in
other countrics. Even more important was the
export of ideas; the influence of past British
railway cngineers and managers can be scen on
many systems which have long since ceased to
depend on any British-made material.

The political stability of the mainland has
meant a climate in which steady development
could occur, but the enforced neglect and over-
use of the railways in two world wars have been
sethacks,sthe effect of which can still be feli, As
regards the Republic of Eire (Southern lre-
land), which ceased to be part of the United
Kingdom in 1g21, therailways there had always
been independent of those in England, Scotland
and Wales. Accordingly this event had lirtle
effect on the railway map.

BRITISH RAILWAYS - BR
222, Marylebone Road.,
London NWi.

The 11,000-mile network of British Rail routes
interconnect the larger towns and serve the
basic industrial customers. During the last
twenty vears, BR has, on the whole, withdrawn
from serving smaller towns and villages as well
as the less concentrated industries. At the same
time every aspect of railway operation has been
transformed; the complete . elimination of
steam (except for one tiny ling), multi-aspect
colour-light signalling on most main routes,
continuous welded rails, new and faster diesel
and electric trains, computer control of freight

Formation of the Principal pre-1gz3 Railway Companies

Company name Date of formation

Great Western 1833
London & South Western 1839
Midland 1844
North British 1844
Caledonian 1545
London & North Western 1540
Greatr North of Scotland 1846
l.ondon, Brighton & South Coast 1846
Great Northern 1843
Furness 1846
North Stattordshire 1840
Lancashire & Yorkshire 1847
Glasgow & South Western 1850
North Eastern 1854
Grear Eastern 1862
Cambrian 1804
Highland 1863
Grear Cenrral 187
South Lastern & Chatham 1894

operations and many new  or  refurbished
stations, have combined to give BR a complete-
Iv new ambience and image. Regretably, this
maodernization has been accompanicd by a
fairly steady deterioration in railway finances,
but it would appear that the British people, on
the whole, are prepared to underwrite their
aftection for railways by putting their hands
tarrly decply into both their farc=paving and
their tax-paying pockets. The result, even af
cxpensive, 1s good. While a few countrics have
trains as flast and as comfortable, very few
indced have them as frequent.

History and Development
Early British railway promotors, far from being
encouraged by the government and establish-
ment, had to fight every sort of opposition,
reasonable and unreasonable, legal and illegal,
in order to obtain the right to build their lines.
The outcome was a fairly haphazard kind of
development, but by 1850, as shown on the
map on page 64, virtually all the principal cities
were linked to the capital by rail. By 1860 the
majority of the great railway companies (until
the government-dictated ‘grouping’ of 1923)
had already emerged by name.

The Great Western company was the first

Constituents on Opening date of

formation first section

1538
London & Southampton 1838
Birmingham & Derby Junction 1830
North Midland 1540
Midland Counties 1840

1840

1848
Liverpool & Manchester 1830
Grand Junction 1837
London & Birmingham 1838

1854
lLondon & Brighton 1841

1850

1546

1540
Manchester & Leeds 1841
Glasgow, Kilmarnock & Ayr 1840
Glasgow, Dumfries & Carlisle 1843
York, Newcastle & Berwick 1839
York & North Midland 1841
l.ceds Northern 1549
FLastern Counties 1830
Northern & EFastern 1542
Eastern Union 1840
Norfolk Ralway 1840
Llanidlocs & Newton 1530
Oswestry, Ellesmere & Whitchurch 1803
Newton & Machynlleth 1863
Oswestry & Newton 186y
\bervsiwyth & Welsh Coast 180y
Inverness & Aberdeen Junction 1858
Inverness & Perth Junction 1803
Manchester, Sheffield & Lincolnshire 1841
South-Eastern 1842
L.ondon, Chatham & Daover 1850

(and, as we shall see, the last), having been in-
corporated as carly as 1835, but s 118-mile
71t Yin gauge main line from London to Bristol
was not completed until 1841, By this time the
original 1830 inter-city route between Liver-
pool and Manchester had, in 1836, been joined
to Birmingham, by the first main line, known
as the Grand Junction Railway and in the
tollowing year, the lirst 100-nule plus line in
Britain, the London and Birmingham, opened
to traflic. The table above shows how the old
companics emerged.

I3ig profits made by the carly companies led
in the 18408 to an exeessive amount of railway
promotion -~ a period known as the ‘Railway
Mania’ ~ but the subsequent ‘crash’ did not
slow things up for long. As the century pro-
gressed the network was completed not only by
the construction of lines competing for traflic
between most important places but also by the
huilding of comprchensive networks of country
branches. With the completion of a competitive
main line known as the Great Central from
Nottingham to Marylebone station, London
in 18¢g, new main-line railway construction in
Britain came to an ¢end. The Great Western
Railway (then known as the ‘Great Wy
Round’) still had a few corners to cut off, and

(1



A British Radlways' country statson on the
Dolgellan- Llangollen lme which is now closed. Note

level erossing gates shut across the line.




Iuset, bottom right : A Brish Railways express on
the London- Edinburgh route, hauled by a * Delre’

diesel-electric locomotive.
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there was some suburban and rapid transit
work to do, but otherwise, the show was at an
end. In seventy years 20,000 miles of railway
had been laid and few places, however small,
failed o have a railway station,

Rural railways in Britain (with a few honour-
able exceptions) were operated by the big com-
panies. Often, a branch line would be sponsored
and financed locally but, once built, a wise
management would make arrangements for
the main-line company to work it for, say, a
percentage of the receipts. In due time the
shares of the little company would be exchanged
for shares in big brother and what had then
become a mere paper existence would finally be
extinguished. A few bold spirits decided to go
it alone, but often their fate was that of the
Culm Valley Railway in Devon. This line, after
a few unhappy years on its own, was taken over
by the Great Western for a price that was ‘the
best that could be expected between a seller
that had to sell and a buver who did not want to
buy® as the GWR's official history put it. In
other cases the big companies did it all. Bu
however they came into being, the rural rail-
ways of Britain were, it must be said in salute
to their memory, a particular delight, from the
polished levers in the signal boxes to the roses
in the flower-beds.

One of the reasons for this attractiveness was
their solid main-line construction; they had to
be built, manned and signalled to very expen-
sive full main=line standards, when low speeds
and infrequent trains would have made some-
thing simpler more appropriate. In 1808 the
light Railways Act was passed, which allowed
local railways contemplated after the turn of
the century to be promoted more easily — with-
out a private Act of Parliament — as well as
built to less exacting standards and thus much
more cheaply. Fifty years before, this Act
would have been of great use; fifty years later,
as we shall see, it was.

Incidentally, one effect of this application
of main-line standards to branch-line railways
was that narrow-gauge lines were very rare in
Great Britain except in one specific area, North

Wales. Here, in fact, the worldwide use of

narrow gauge for public railways was pioneered.

All the ‘golden age’ companies except one
came 1o the end of the line in 1923, when by an
Act of Parliament they were grouped into four
big groups; the London Midland & Scottish,
the London & North Eastern, the Southern
and the Great Western but only the latter kept
its name and entity.

The purpose of the ‘grouping’ was to
strengthen the weaker companies, which had

The *Grouping’ of 1923

London, Midland & Scottish

London & North Western
Midland

Lancashire & Yorkshire
Caledonian

Glasgow & South Western
Highland

I'urness

North Statford

4

l.ondon & North Eastern

Great Northern

Great Eastern

Gireat Central

North Eastern

North British

Great North of Scotland

vy

Glasgow I
~/ ]

¢

B | dinburgh

o
L]

A

Manchester

Liverpool

Holyhead

Jirmingham

Gloucester
]

—~
Cardiff
-]

Plymouth

been badly affected by over-use and enforced
neglect during the 1914-18 war, by amalgama-
ting them with the stronger ones. The main
constituents of cach group appear below.

All these pre-‘grouping’ railways had their
own ways of doing things and their own designs
for everything from uniform buttons to steam
locomotives. Replacement by new and (in
some cases) rather brash stvles was a sad blow
to those who took pleasure in such matters,

Southern

South Eastern & Chatham

London, Brighton & South
Coast

London & South Western

Carlisle

Darlington

lceds

Oxford L]

B Brisol o

Southampton

[}

.

British railways built up to 1841 e—

DBritish railways built up to 1850~

Newcastle

° Whithy

B Nottingham
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Norwich I
o

Leicester

9 Cambridge B oo
o
o

1.ondon

e Portsmouth

although much pre-‘grouping’ railway material
is still in use over fifty years after the event and
even more is now housed in sixteen railway
muscums, working and stationary (sce table
opposite).

The ‘grouping’ may have helped some weaker
lings to survive, but the burdens came near
bankrupting the stronger ones. Ordinary rail-
way shares (previously the safest ‘widow and
orphan’ investment) quickly fell into the wall-

Great Western

Great Western

Cambrian

South Wales
‘pit-to-port’ lines



Principal Museums with Major Railway Exhibits
Name & Location of Museum

National Railway Museum, York* ¥
Steamtown, Camforth, Lancashire®t
Cranmore, Near Shepton Mallet, Somerser®+

Great Western Society, Didcot, Oxtordshire®+

Birmingham Railway Muscum, Tyseley, W Midlands®+

Dinting Railway Centre, Near Manchester®f

Bulmer’s Railway Centre, Hereford*+

Scottish Railway Preservation Society, alkirk®

Science Museum, London

Great Western Museum, Swindon, Wiltshire

Bressingham Hall, Diss, Norfolk

North of England Open Air Museum, Beamish, Counry
Durham ¥

Darlington North Road Railway Museum, Co Durham

Quainton Railway Society, Near Aylesbury
Buckinghamshire?

Birmingham Muscum of Science & Industry

Glasgow Museum of Transport

o

The main west=coast line from London to Scotland
had two magor obstacles to surmount — Shap Fell i
Westmorland and Beattock, just vver the border into

Speaality

International
Great Western

London, Midland & Scottish
Grear Western

Scottish Railways

Early locomotives

Great Western

North-Eastern
Stockton & Darlington

London, Midland & Scottish
Scottish Railways

operation facilities on BR 7 facilities for stcaming and demonstration

Scotland. Now that this e bas heen clectrified they
puse no problems to trains but tn steam days,
lacamutives were hard pressed, often needing banking

paper category - except inevitably those of the
Gireat Western, in whose re-siructuring there
had been the smallest element of political
meddling. The sixicen lean years until 1439
passed m absorbing the stresses of this en-
torced  reorganization. Such  modernization
as was done had largely to be carried out with
gOvernment assistance.

The 1939 45 war brought even severer
strains on the railways of Britain and so, per-
haps incvitably, it was followed in 1948 by
nationalization, thereby bringing the United
Kingdom into step with virtually all countrics
outside North America. With 650,000 staff and
fiooo stations, 18,000 miles of route, 1,000
locomotives and over a million carriages and
wagons, British Railway was a vast and even
more indigestible meal for the administrators.
After a long and costly process of trial and error
on its part, today’s smaller system (200,000
stafl, 2000 stations, 11,000 miles of track, 4300
locomotives and 250,000 cars) meets the
present-day demand for a lesser quantity but a
higher quality of rail transport.

On the whole the stations and lines that

asststance, as s the case with s LALS " Patrio

class 4~6-0 heading a fast frerght.

fis




Vhove: A tram leaves Porthmadug Harbour station

J'ln'.i.'r.'r:'.f |'" v Fairlie articulated locaomati r 4&!-’”!_1: .f-lra’i'

narrow-gange Festimog Railway.

closed were rural, but some duplicate main
stations and main lines went as well. Included
was the last to be built, the Great Central line
ol 189 from Nottingham to London.

ot all the 7000 miles of elosed railway hne
were abandoned. Seattered about the country
and aggregating almost 100 miles are a dozen or
so seetions of line whieh groups of enthusiasts,
semi-professionals and businessmen have res-
tored to run old-fashioned stcam trains. They
obtained powers to do so under the handy
provisions of the previously little-used Light
Railways Aet of 18g8. One ean journey baek
into nostalgia, travelling not only in carly BR
and post-"grouping’ stvle but also in that of the
old pre-‘grouping’ companics, in trains which
use thewr locomotives, their coaches, their
tracks and their stations. In rural England, this
15 the new ratlway age. The pioneer was the
Bluehell Railway, which is scparately des-
cribed; the complete list s as follows:

0y

British Rail Lines Restored as Museum or Pleasure Lines

Re-opening Name and Loeation

date
1yho

1561
105
16y
1970
)70
1971

1973

1973
1974
1975
1970
176
1977
1977
1977
1977

1978

Iluebell ; Shetheld Park, Sussex

Welshpool Llanfair; Llanfair Cacrenion, Powys

Keighley & Worth Valley: W Yorkshire

Dart Valley; Buekfastleigh, Devon

Severn Valley; Bridgnorth, Shropshire

[.ochty : near Ardecr, Fife, Scotland

Torbay & Kingswear; Paignton, Devon

Lakeside & Haverthwaite; Newby Bridge
Lancashire

North York Moors; Pickering, N Yorkshire

kent & East Sussex; Tenterden, Kent

Wight Locomotive Socicty ; Haven St., Isle of Wight

Great Central; Loughborough, Leicestershire
North Norfolk; Sheringham, Nortolk
Strathspey ; Aviemore, Seotland

West Somerset; Minehead, [Devon
Mid-Hants; Alresford, Hampshire

Nene Valley; Peterborough, Cambridgeshire
Midland Railway ; Butterley, Derbyshire

Length  Old Company

(miles)

L R S

(]

l.ondon, Brighton
& South Coast
Great Western
Midland

Great Western
Great Western
North British
Great Western

Furness

North Eastern
Kent & E. Sussex
Isle of Wight
Great Central
Great Eastern
Highland

Great Western
London & S.W.
London & N.W.
Alidland



Civil Engincering

In Britain the task of constructing 20,000 miles
of railway in a short seventy years was madc
casier because during the previous seventy
vears many miles of canal had bcen built,
involving the solution of many similar prob-
lems. In fact the name *navyy’ given to the men

and later to the machines - who built the
railways, derives from the term ‘navigator'
which was first applied to those who built the
canals.

Bridges and viaducts made of stone or iron
were entirely familiar to the engineers of the
time and such problems as did arise occurred
largely because of an increase in scale. Nothing
like the bridge on the Irish Mail route across
the Menai Straits with its two iron box-girder
spans of 460ft each had been made before. (The
Admiralty were unhappy about the obstruction
which would have been caused by a bridge
with many short spans, well within then cur-
rent technology.) Robert Stephenson’s ability
as an engineer is well illustrated by the fact that
the bridge lasted, carrving the much heavier
trains of later years, until, in 1970, some small
boys destroyed it by setting light to timbers

inside. Sull existing today and vounger by
nine vears is Brunel’s Royal Albert Bridge of
1850 across the River Tamar ar Sahash near
Plymouth. This ingenious combination of the
arch and suspension bridge principle crossed a
stmilar water gap with two spans of almost
identical lengeh, but at a cost per track of thirt
percent less.

Since 1859 there has been a requirement for
only one large-span railway bridge on the scale
of these two; this is the Forth Bridge between
Edinburgh and Dundce with its two cantilever
spans of 1710ft, which of course completely
eclipses both Menai and Saltash.

Locomotive Landmarks
Steam
In a country where dozens of workshops have
built hundreds of thousands of locomotives for
hundreds of customers at home and abroad, it
15 impossible to single out individual land-
marks of design. One can only look at families
of design.

In the ninetcenth century the typical British
locomotive was a six-wheeler, either 2-4-o,
2-2-2, 0-h-0 or occasionally o-4-2. It had two

Phave : Budlt 1o the design of Robere Steplenson, the
Brannia tulwdar brwdee fnked the ssband of
Anglesey wueh the mawdand of Wales. The weweht of
cach of the fowr large tiehes was 1800 rons and the

swiller wnes 1000 tuns

Fup: The Forth Bridge on the radlway connecting
FEdmburgh wich Aberdeen.



inside ¢yvlinders and valve gear (Stephenson or
Jov) our of the way between the frames. It was
considered indecent to expose the works.

A landmark event occurred at the turn of the
twenticth century when there came 1o one of
the sleepiest and most conservative of com-
panies 4 vodte=face that fined the lavout of most

British locomotives for their last fifty vears of

construction.  Locomotive
superintendent  Churchward  of the Great
Western Railway introduced 4-0-0, 2-8-0 and
2-6-2T" types of advanced design, incorporating
a combination of the best US and British prac-
tice.

They were respectively for express, freight
and suburban trains; fifty vears lawer loco-
motives of similar appearance and lavour (but
not quite so much brass and copper decor) were
still handling most of Britain’s rail trafhic in
these different hiclds.

domestic  steam

\nother great landmark was the introduc-
tion of the big (for Britain) engine with the
wide firebox, Ivan of the Great Northern
produced his 4-4-2 *large Atlantic’ in 19os. His
successor Gresley in 1922 developed this idea
with the first of the famous LNER family of
4-( =25, a tvpe that was also introduced by the
LAS and SR companies, as well as British
Railways to the tune of] in all, fificen designs.

\part from two experimental Gresley wide-
firchox 2-8-25 built in 1925, the big freight
engine had to wait until 1952, when the famous
*oF" 2-10-0 was introduced. Steam construc-
tion on BR came 1o an end (saving a replica for
the Liverpool & Manchester's 150th anniver-
sary in 1980) in 1gho when Evening Star of this
design was put into service.

Of main-line locomotive tvpes, the
which was both the most numcerous and the
last steam survivor was the LLAS company's
legendary *Black Five' 3-06-0. The 842 examples
of the class were equally satistactory on passen-
ger trans at So+mph as on slow and heavy
freichis.

No one could describe steam designers as
twentieth-century  British
locomotive history was remarkable for many
brave but unavailing attempts to improve the
poor thermal efficiency of the Stephenson type

one

unadventurous

steam engine, by using the greater range of

temperatures and pressures vpical of those
found in stecam plant i ships and power sta-
tions. Compounding was tried by many and
even adopted by a few of the companies in the
1880 1914 period, but only the Midland (and
its successor the 1.MS) persevered for more
than a decade or so. Perhaps the LXNER Hush-
Hush compound 4-6-4 No 10,000, completed
' Yarrow water-tube  boiler
pressed to 3o0lb/sq in, was the bravest among

m 129 with a
some twenty major attempts by private firms
and by the main-line railways. But none, inany
sort of overall sense, approached rhe cconomy
of the simple Stephenson type.

”h \|'J"

Diesel traction on British Railways and its
predecessors began in the 19308 ona very small
scale by first developing a low-power diesel
shuntmg locomotive and then procecding 1o

0H8

greater things. The first serious order for more
than two main-line prototvpes was
placed with British manufacturers in 1957 but,
before a reasonable time for evaluation had
passed, the then-BR management unwiscly
decided 1o ignore their engineers’ adviee and
proceed with large production orders. During
the painful and expensive proecess ol turning
the resulting flect into one on which the opera-
tors could rely, the reputation of the rallways
fell 1o a low cbb, which recent developments,
such as the 125-mph high-speed train (HST),
are at last beginning 1o retrieve. Currently
there are 3500 diesel locomotives (including
the single-unit Deltic diesels with individual

once  or

horscpowers as high as 3300) anda large fleet of

self-propelled dicsel trains.

Flectrie
Electric locomotives were a rarity on the con-
stitents of Briush Rail: in fact, at nationaliza=-
tion in 1948 only six were active. On the other
hand, clectric motor coaches from muluple
unit sets numbered almost 5000 including such
rare designs as the powered Pullman parlour
cars of the ‘Brighton Belle’. All the grouped
railways except the Great Western had elecirie
trains of their own design,

There was also great experience with electric
traction i the export field and when the time
came to go ahead with long-distance clectrifiea-

this time @

Top: Another furm of large=pan hridge
comtbination uf the arch and suspension principles

tire Royal Mhert Bridge lmks Dezon wath Cormpall
wver the River Tamar at Saltash. Designed by
Isambard Kingdom Bruvel and completed m 1854,
15 sl extant s orgonal form,

Centre: One of the larger signal boxes of semaphore
diays 1s Preston No v of the London Mrdland anid
Seotresh Ralivay,

Above: The modern tram control power box at New
Ntreet Ntation, Birmnglam.

Righi : A map of the British Ravlways system ot i
greatest extent wn the 19505,
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tion schemes, few difficulties were experienced
in puiting into serviee an clectric locomotive
fleet now numbering 350, most of which operate
at 25,000v AC on the London to Glasgow main
line which also serves Birmingham, Liverpool
and Manchester.

In the south, British Rail inherited a third-
raill 7507 DO eleetrification from  the old
Southern Railway (the largest suburban elec-
tric system in the world) and this has been
extended. It connects London  with
Bournemouth, Portsmouth, Brighton, Dover
and Margate and serves a maze of lines in

MOy

between. Two interesting features are rare
enough to mention, First, the locomotives are
fitted with auxiliary diesel generators which
permit slow movement in unelectrified sidings,
as well as enabling a locomotive which has come
to rest on one of the inevitable gaps in the third
rail, o re-start. Second, the majority of powered
units on the Southern region are arranged to
run in multiple with cach other; that is, a train
formed of, say, a diesel locomotive, an electric
train and a diescl train can be worked from any
of the cabs of any of the units.

Operations and Services

Passenger services in Britain have for many
years been remarkable for two things; first the
frequency with which they operate, and second,
that the lowest class of passenger has been
admitted to virtwally all the trains — including
the fastest and best - that run. One compares,
for example, fast hourly two-class service
between London and Newcastle (268 miles)
with, say, that between Paris and Lyons (320
miles) where intervals of as much as 2} hours
exist between successive trains during the day
and the best ones are first-class only. The new
High Speed Train services, currently being
mtroduced, follow these two exeellent tradi-

tons and, what is new, provide standards of

speed and comfort (but not of cuisine) that have
few rivals worldwide. Some 715 million pas-
sengers are carried annually in 23,000 passen-
ZCT Carriages.

Freight operations on BR suffer fundamen-
tally from the fact that (equally fundamentally)
they are confined within a small island. Henee,
the average length of haul (73 miles) is not
sufficient for it to be worthwhile making up the
long trains that take full advantage of the poten-
tialities of rail. Nevertheless, 176 million tons
of freight is transported, handicapped by the
strange anachronism that many of the 220,000
wagons are not fitted with continuous brakes,
On the other hand, the rehability and economy
of BR's freight service is greatly enhanced by
the use of a sophisticated freight-movement
computer control system known as TOPS,
based on that developed by the Southern
Pacific railroad of America.

International  Standard  containers  are
moved in Britain by specially built unit trains
of fixed formation known as freightliners. In
this way the railway can effectively be brought
to any simall factory or farm,

Safery has always had a high priority (over
convenicnee and economy) in Britain and the
methods of train signalling evolved there are

e

Above s Preston, on the west-coast lme from London
to Scotland appears much the same v s 19635
pfﬂwu as it was i the Edwardian éra.

Top: Barmowth Bridee, the Cambrian Ratfway
tresife and swing bradge. fords the Mawddach estuary.
Ohrygamally constructed to safeguard river traffic, the
SIPINE SeCtion was hittle wsed as the ?‘:nm’d_l* down the
stde af the vriver effectively Billed this mode of
franspors.

Centre, ahoze reght : New Street Station,
Rirmangham, after rebtding i 1967 and
clectreficatton.
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widely used in the world. Specially characteris-
tic is the method of signalling trains on single
lines by a physical token (stafl, kev or
tablet) which must be in the driver’s possession
when he enters the single-line section. The
system s arranged so that a sceond token is not
available from the instruments at either end of
the section until the first one has been put back,
also at cither end. An objection is that all
crossing places on single lines need to have siafl
in attendance even when very lew trains are
run, but the safeguard of having to be in pos-
session of a physical object before proceeding
IS 4 VETy SUre onc.

In addition to trains Briish Rail operate a
large fleet of ships (most sea-going), ferries and
hovercraft. They are large hotel owners and
have a multitude of road vehicles.

The Pullman Car Company

Pullman of the USA operated in Britain as the
Pullman Palace Car Company from 1874 until
1907, providing both the first dining-car service
in Britain Proice of Wales on the Great
Northern in 1879 — and, in 1881, the first
clectrically lit carriage in the world. This was
Beatrice running between London and Bright-
on. Sleeping cars were provided for a time on
the Midland and East Coast routes to Scotland,
as well as on the Highland Railway, When, in
1907, the TR followed the example of the
others and replaced the cars with its own; the
last Pullman sleeper service in Furope had
ended, but parfonr cars continued.

Also in that vear, G N Pullman’s executors
sold out to an Enghshman called Davidson
Dalziel (pronounced ‘DIL'), who quickly put
into service the first daily all-Pullman train,
the famous ‘Southern Belle’ later the
‘Brichton Belle', The first British-buile Pull-
man cars were made for this train.

In general, the arrangements were  that
Pulbman provided the cars, staffed them, main-
tained them above the underframes and collect-
¢d the supplements as well as anvthing paid
for meals. The railway companies hauled them,
maintained the running gear and twok the
basic fares. The extra comfort and superb
service made it worth people’s while to pay the
extra, except where the standard of ordinary
service was particularly high.

Vfter 1922, of the *big four’ companies, only

Lefr: This evocative l,l'.l.er.ag’r.’_:I'r _.rl(n".l showrs the famous
p7.7 Leckey Incline on the old
Wedlond Radhway mawn Qe from Bristol and

{ur snfamons ) p=in-

Clonecester to Burmineham and the Noreh., In steant
days, every tram needed baukimg assistatce using one,
two or even three helper engmes. This is an evample
of homw an early saving on cappral cost can result
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Thove : The reconstruction of New Street Station,

Birmingham, 1965 -67.

Tap: Deesels at Bristol's Temple Meads station in
Warch 1978. On the deft is a west to north express
and on the right the 125 mph High Speed Train s
leaving for London | Paddmgron).
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the LNER and the Southern were consistently
happy to run Pullmans. It was possible to
travel from Bournemouth to Glasgow by all-
Pullman train — except for crossing London.
(Pullmans did, in fact, run on the London
Underground, but not to connect the ‘Bourne-
mouth Belle’ with the ‘Queen of Scots’.) The
celeetrified ‘Brighton Belle” entered service in
1933; the naming of cars marked a change, in
tune with the times, from high-born ladics
Like the Duchess of Connaught, Lady Dalziel
and Zenoba to ordinary and probably nicer
ones like Auwdrey, Gwen, and Hlazel,

The Pullman Car Company was bought by

British Railways in 1952 and a brief flare-up of

cxpansion took Pullmans (of a kind) to
Swansea, Birmingham, Liverpool and Man-

chester. Alas, the beautiful brown and cream
lined-out livery, many of the trains and much
ol the standard of service, disappeared, like
many other good things, after a few years of
nationalization. In 1978 only the Manchester,
Liverpool and Hull services still run, although
some purveyors of nostalgia can offer vintage
Pullman travel.

BRADSHAW'S RAILWAY GUIDE

From 1841 until 1961 therc appeared a month-
Iy publication whose fame was such that its
name became part of the Enghsh vocabulary.
Bradshaw's Railway Guide gave the reader
details of all the passenger trains on all the
railways in the British Isles. From 1839 to 1841
it came out intermittently. However, glancing
at the centenary issue for July 1939, one finds a
small fat volume of 1300 pages with peculiarly
Bradshavian numbering (for example, page
182 ran from 182a to 1821, while 296 to 315 was
all one). Bradshaw, a Quaker, disapproved of
pagan names for the months and all issues prior
to 1939 referred to them by number, viz: 7th.
Mo. (July). Every table is festooned with
pointing hands and rcferences to complex
tables of notes, such as ‘U-runs alternate
Mondays and cattle sale days at Wadebridge
only" or *b-stops to take up for beyond Mon-
trose or to sct down passengers holding ordin-
ary return’, ‘m-monthly return tickets for
Edinburgh, Glasgow or beyond who may wish
to break their journey’ and so on. Nine thou-
sand stations are included in the index and one
can plan, say, twenty different journeys be-
tween the five stations at Oldham (Clegg St,
Mumps, Glodwick Road, Werneth and Cen-
tral) or, perhaps, one from French Drove and
Gedney Hill 1o Fleur-de-lis Platform. Brad-
shaw puzzle enthusiasts suffered a great sense



of loss when his guide ceased publication. Unul
1939 there was also a Bradshaw's Continental
Gude. Reprints of selected issues of the time-
table are available.

BLUEBELL RAILWAY LIMITED
Sheffield Park Station,
Uckfield, Sussex.

In 1960 a group of amateurs made world
history when they took over and began to run a
length of full-size standard-gauge railway as a
tourist attraction. Previously this had only been
done with narrow-gauge lines. The line in
question connected East Grinstead and Lewes
in Sussex and has always been known as the
Bluebell hine. A 4.3-mile section between
Horsted Keynes and Shetheld Park was chosen
as the path for this live rural railway muscum.
Seventeen steam locomortives, mostly survivors
from the Southern Railway and its constituents,
have been acquired although only one at a
time is normally needed for operation. Vintage
carriages offer nostalgic vintage transport to
passengers, who have kept coming in sufficient
numbers for the line to survive, greatly to the
surprise of sceptics and professionals, es-
pecially in the early days. With a minimum of
paid staff, the Bluebell Railway is a complete
pleasure railway; not only do its travellers
travel for pleasure but most of its workers work
for pleasure too. The style was set for many
other full-size preserved railways in Britain
and elsewhere in the world.

FESTINIOG RAILWAY COMPANY
Harbour Station, .
Porthmadog, Gwynedd.

Although only thirteen miles long, the Fes-
tiniog Railway has its place in railway history

thave : British Radmways' ondy steam-operated fine s
the tft vrdm gange sectiom from Aberystwyeh to
Devils Bridee in Wales. Three 2-6-2 tant:
locomotives are wsed to work this ~rmmn'r-m'rﬁ'

Passenger service.

Tup centre: This rather vare photograph shows an
ex=Cireat Central Ratlway " Director’ class g=4=0
Gerrard Powys Dewhurst on the ofd Grear
Northern Ralmay fine. The vram s the Harrogate
Pulbman — note somersandt sipnals

Left : One of the dinnnutive London Brighion ¢
South Coast ' Tervier' o=6-07T locomoirves in wse on
the Bluehell Line.
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thowe: Dauble Fawrlie focomeirve Yerddin Emrys
negatiates the wew deviation foee on the Festiming
Ratlway m June 178, The old conrse of the e s
wodp engnlicd by the waters of the rescrvotr seen

this picinre.

as the pioneer of steam traction, passenger-
carrying and common-carrier operation on a
narrow gauge, in this case as little as rft 11din.
Opened in 1836 as a tramway for slate transport
(gravity downhill, horse traction uphill) the
historic metamorphosis into a full railway came
in 1864.

After a period of disuse following World War
11, it was restored (an operation in which
volunteers plaved a significant part) progres-
sively from 19355 1o 1979 as a steam pleasure
line. The route from Porthmadog to Blacnau
Ffestiniog in North Wales is superbly scenic.
On a 2.5-mile deviation opened 1in 1978 1o
avoid a new reservoir, there is not only a new
330-vd tunnel but also the only railway spiral
in Britain.

The locomaotive fleet in use includes one of
the original 1863 locomotives - 0-4-0'1" Prince
and, uniquely in the world, two Fairlie articu-
lated double engines. Both of the latter were
built in the line’s own Boston Lodge works and
compleied in 1879 and 1979 respectively.
Currently in use are six steam and two diesel
locomotives.

Passengers carried (most of whom travel in
July and August) amount to some 400,000
annually and, in the peak period, trains are run
at half=hour intervals. Buffer and observation
cars are usually present.

Fop right : Muddleton Railway - locomotives at the
depot i Leeds.

Below: One of London Transport Metrapolitan
Radway's dark red Bo-Bo elecirie locomutives on the
Baker Street tu Aylesbury fine.




ISLE OF MAN RAILWAY
The Railway Stauon,
Douglas.

The Isle of Man Railways have few rivals in
maintaining almost continuous passenger ser-
vice with the same steam locomotives for more
than one hundred vears. The first route of this
3ft-gauge network was from Douglas 10 Pecl, a
distance of 11.5 miles, and was opened in 1873,

An inspection train prior to the opening was
hauled by the Bever Peacock 2-4-0 locomotive
Sutherland which was derailed while running
round ‘the train at Peel. Despite this inauspi-
cious beginning Sutherland is stll hauling trains
of tourists on the line to Port Erin. This 15.5
mile route was opened in 1874 and Lach, one of
the locomotives delivered for that new service,
is still in use.

In 1879 a separate company builta 16.5-mile
railway from Ramsey to connect with the
Douglas Peel line wt St Johns. Finally, the
2.5-mile branch from St Johns to Foxdale was
opened in 1886, Although this was primarily
for freight traffic from the lead and silver mines
in the area, it also provided a regular passenger
service until 1942. In 1961 the whole of the
Foxdale branch was still in position although
scarcely used and while the rest of the network
was still in use it was with a much reduced level
of service. This vear also saw delivery of the
last new rolling stock - 1wo second-hand diesel
railcars from County Donegal. By this time the
major traffic was summer tourists and from the
autumn of 1965 the railway closed for the
winter. The railway did not re-open in 1966
but services were resumed during the summer
of 1967. In 1964 the lines to Pecl and Ramsey
were fnally closed.

Now only the Port Erin line remains with
two of the centenarian locomotives, assisted
by the Septuagenarian Maitland and the diesel
ratlears, gamely maintaining a service for the
summer visitors — an eloguent demonstration
of the lasting quality of Victorian engincering
design and construction.

LONDON TRANSPORT
55 Broadway,

London SWiH oBD.

The original scction of the Metropolitan Rail-
way (now part of the Metropolitan Line), the
first underground city railway in the world, was
opened in January 1863 in London from a
junction with the Great Western Railway at
Paddington to Farringdon (now Barbican) via
Euston Square and King's Cross. It was steam
operated, originally on the 7fi-olin gauge
(apparent very clearly if one looks carefully at
the tunnels on this section of line) and almosi
wholly in cut-and-cover tunnel, that is, just
below street level, With surface extensions the
“Mer® and irs slightly younger companion the
‘District” now cover gy miles. Llectrifica-
ton began in 18g0; the last steam-operated
section from Rickmansworth to Amersham
was electrified in 1gho. Steam was used for
works trains until 1970.

The deep level tubes began with the City

and South London Railway in 1890 and their
extension is stll in progress. The name ‘tube’
arose from the small-diameter circular tunnels,
cut in the London clay, in which the trains ran

& SLR, called the
Northern hne, includes the longest railway
tunnel in the world, seventeen miles from
\rchway to Morden. To permit running in the
soall tube tinnels, tibe trains are only gft Hin
in height, although standard gauge,

The system has been unified since the forma-
tion of the London Passenger Transport Board
in 1933 and the total length of line now opera-
ted 15 230 miles, making 1t the largest rapid

An extension of the (.

transit system in the world. The great days of

Pullman-car trams have now passed, and the
oo million passengers carried annually are
now transported in elegant one=class alumin-
ium-coloured electric multiple-unit trains.

In the sulphurous days of stcam under-
ground, the mainstavs of the services were
Bever-Peacock condensing 4-34-0'l's. Hand-
some 4-4-4 T handled trains on the fifty-mile
open-air extension to Verney Junection via
Avlesbury.

“I'rains for this outpost of empire lefi Lon-
don behind handsome electric Bo-I3o's hearing
names such as Sherlock {lolmes whose lodgings
at 22118 Baker Street would (had they existed)
have overlooked the Metropolitan®s station and
headquarters on the opposite side of the road.
From 1920 to 1939 Pullman cars Vayflomwer
and Galatea ran on these trains,

Stecam  locomotives were fortunately un-
known in trathc in deep level tube lines such as
the Central London Railway. Known in its
carly vears as ‘the tuppenny tube' — on account
of a uniform fare — it had, 10 begin with,
some noble electric locomotives, Their vibra-

tions were the cause of complaints and claims
trom property owners above and lighter self-
propelled trains soon replaced them.

An Amcrican called Samuel Yerkes had a
good deal o do with the London systems and
lus influence can sull be telt in the use of such
terms as ‘westhound’ and ‘casthound’ instead
of the more usual British ‘up’ and *down’, and
alsoin the early adoption of apen cars in place of
compartment carriages on the District, Inner
Circle, and the tube lines. Compartment stock
remained on the Metropolitan line until 1960.

The last complete new tube, the Victoria line
from Brixton to Walthamstow, opened in 1965,
\ new feature was the automatically controlled
train; the train-man needs only to minate the
start. ‘T'he most important recently opened
station 15 lleathrow (London  Airport), to
which the Piceadilly line was extended in 1977,
Just completed is the first stage of the Jubilee
line from Baker Street to Charing Cross; this
new tube is intended to relicve congestion.

MIDDLETON RAILWAY
Garnet Roud,
Leeds LSt 5TY.

\lthough very short, this railway was old when
the Stockton & Duarlington was new; now in its
222nd year, it was running steam locomotives
commercially when the battle of Waterloo was
fought in 1815, A group of enthusiasts centred
at Leeds University rescued the three-mile line
from eblivion in 1958 and it is now run partly
for freight and partly (at weekends) as

pleasure line. Of ten industrial steam loco-
motives and four diesels, all standard gauge,
none actually is original MR, buo all arc
representative of factory and works power
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{bove: Steam i the Isle of Man. Now a
government-sponsored towrest hme and wsing only a
truncated section of ws evigial network ( Douglas
Puort Erin) this 3/t cin gauge railway has always been
umigne. e focomotives, all 2-4-0 tank engines { har
one ), were bult by Beyer Peavock of Manchester and

Imﬁ*mi
a typreal example of that firm's | ictoriana | i A iRy,

coaches were equally ancient. Today these museum
preces dravel the tracks dwring the swmmer as part of
the Istand's holiday attractions. This photograph was
taken in 1g56 and shows the terminal station at
Dunglas when trawms ran to Port Erin, Peel and by
the ciecuttous route e Ramsey,

Right : Of all Ireland s broad-gauge (58 3im)
ratlways ihe Great Northern was probably the finest.
Its mawn fine vran from Belfast to Dublin and 1o
Jf.um-l"u.'m"{'r'f'] , HS €Xpress engines were ,ﬂ.unh'r)’ m .~'.{']'
Mue and scarlet (and named ) and 115 coaches were
finished in varnished teak, Here is a Belfast to
Londonderry express at Dungannon in the Siv
Counties ( Northern Ireland ) in 1957
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NORTHERN IRELAND RAILWAYS
COMPANY LIMITED - NIR

1 York Road,

Belfast, BT15 i NG.

The Northern Ireland Railway is a 225-mile
remnant of threec companies which thirty vears
ago operated goo miles of broad (5ft 3in) and
forty miles of narrow (3ft) gauge within the
province. Apart from a few container trains,
nowadays only passenger traffic is handled, the
majority by means of a fleet of 132 diesel rail-
cars and trailers. In very few countries has such
wholesale slaughter of railway facilitics taken
place.

When Ireland was partitioned in 1921, the
railways north of the new border were not
affected regarding ownership. The major sys-
tem wholly within the province was the 120~
mile Northern Counties Committee (NCC)
Railway owned by the Midland Railway of
England, shortly to bccome the lLondon
Midland & Scorttish. The efficient Great
Northern Railway of Ireland had one half of its
17 miles of route north of the border and there
was also a small system, local 1o the capial,
called the Belfast & County Down (B&CDR).

On nationalization of the LMS in 148, the
NCC was incorporated, together with road
transport interests, in the Ulster Transport
Authority. When the Great Northern ran out
of revenue in 1955, the portion north of the
border came into the UTA as did the B&CDR
in 1950. The present company was formed in
14967,

The NCC ran charming broad-gauge Irish
versions of standard Midland and LMS trains;
they just had less distance between their
terminals, and more between the rails. On the
narrow gauge, dclightful two-cylinder com-
pound 2-4-2 tanks handled the traffic, including
corridor boat trains out of Larne.

The GN was another fine concern dating
from 1862 - lovely skyv-blue 4-4-0s were s
pride and joy. Its trains had, cven as late as the
14508, a completely Edwardian aspect once
one was+away from rhe Belfast Dublin main
line; they had Edwardian virtues such as
comfort and convenicnce also.

The Belfast and County Down was not an
Edwardian but a Victorian survivor when most
of the system was closed down in 1930, leaving
one dieselized run out of Belfast 1o Bangor,

County Down.

POST OFFICE RAILWAY
King Edward Bulding, Newgate Street,
London, Er.

Under the streets of London for a distance of
2.5 miles runs a railway with ten stations which
is thought to be unique in that its trains are not
only driverless but also crewless. Work began
in 1913, but was suspended in World War 1.
During that war the tunnels were used for
storing national treasures. The line opened in
1927 and currently the flect of thirty zfi-gauge
electric units run 1.75 million miles each
vear carrying mail. The techniques used, with
some updating, make a nationwide unmanned

freight rransport system an economic and
practical possibility. But alas, no politician s
prepared to tell one of the most powerful trade
unions i the country, that their members’
services are no longer required and, according-
Iy, the proposals have foundered.

ROMNEY IHIYTHE & DYMCHURCH
LIGHT RAILWAY COMPANY

Nemw Romney Statron,

New Rovmey, Kent.

The fiftcen-mile 13in-gauge Romney, [ythe
and Dymchurch Railway is, by a substantial
margin, the longest mimature ratlway in the
world and until 1978 was the only such railway
with statutory or common-carricr status. The
gauge is 1ft 3in and all nine steam locomotives
built for the line since it opened in 1927 are
still in use there (plus one other steamer).

Double track from Hythe to New Romney
facilitates the operation of a half-hourly service.
A buffet car is provided on some trains and, in
all, some 300,000 passengers are carried cach
vear; most take the journey for pleasure, but
a school train service is also included.

TALYLLYN RAILWAY COMPANY
Wharf Station,
Tywyn, Gmynedd.

Although a mere cight miles long, this 2ft-3in-
gauge railway made history in 19351 when, 86
years after it had opened, it was taken over by a
group of volunteers called the Talyllyn Rail-
way Preservation Society. They have run the

Above: Post Office Rarlway's engme and trucks w a
tinnel al Western Distriet Office, London. The

Ratlway runs by remote control for vver 6.5 miles

across central London, seventy feet below ground, at a
speed between stations of 35 mph. Over 40,000 bags
of matl are carried each day.

Top: A Romney, Hyihe & Dymchurch tram enters
Dymehurch station.
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line as a tourist attraction ¢y

was the first ume that amateurs successtully

managed to take over the running of a railway,
doth the o | 1865-built steam loco-

motives are still in use, supplemented by four
more acquired elsewhere. One hundred thou-
sand passengers are now carried each vear,
mvolving (in the peak period) twelve trips cach
way daily.

The TRPS mspired many other amateur
take-over operations all over the world, in-

cludmg standard-
lems are cor

uge lines, where the prob-

ibly more daunting. (The
premier Britsh ones are referred to in the
British Rail entry.)

lLeast in length of the independently worked
lines described in this book, but one of the
greatest ino s si

development is the 2.5-mile 2ft-8iin-g
Volk's Electric Railway on the sea-front at
Brighton. This is because it is the oldest
electric rartway m the world and was the first to
achieve any sort of permanent existenee. There
are nine clectric cars, run singly or in pairs,
providing a frequent service in the summer
scason. The line is now owned and run by the
Brighton Corporation.




—GREECE——

See map on pages 86-87.

HELLENIC RAILWAYS
ORGANIZATION LIMITED
1 Karolou Street,

Athens 107.

Civilization in Greece stretches back 2500
vears, vet main-line railways did not appear
until the twentieth century. The first railway,
between Athens and the port of Piracus, was a
local concern and opened in 1864, The six-mile
line was clectrified in 1904 and still remaing
outside the stare system.

‘The first section of what was to become the
Hellenic State Railways standard-gauge net-
work, eventually to connect Athens with the
rest of Europe, was French owned. It was not
opened until 19o4. The actual link ar Salonika
(now Thessaloniki) was made in 1916, at a
time when through running involved tres-
passing on the battleficlds of what is now
northern Greece but which before the war was
Turkish territory. The State Railways were
formed in 1920, when three French companies
were absorbed. A long line runs eastwards
through Macedonia to a much-disputed point
where Bulgaria, Turkey and Greece meet.

South of Athens a separate metre-gauge
noose-like system serves Peloponnesus, home
of an even more ancient civilization than that
of Greece, and technically an island sinece 18g2
when the four-mile wide Isthmus of Corinth
was cut through by a canal. These lines were
absorbed into the smate system after World
War [1.

At present there are 1006 miles of standard-
gauge and Hoo miles of metre-gauge line, on
which run 188 dicsel locomotives, 480 passen-
ger carriages (only six restaurant cars) and
11,000 freight wagons.

Not all the narrow gauge was in the south;
there were both metre and 1t 11 }in gauge lines
north of “Athens. All three gauges met in the
town of Volos, where there was an interesting
(and possibly umque) stretch of triple mived-
gauge track,

Much heavy civil engineering characterizes
the railways of Greece; there was also much
destrucnion in World War 1l and the troubles
which followed it. For some years after the war
trains in the Peloponnesus pushed mine-ex-
ploding wagons in front of them and moved
only in the daytime.

As the railway north from Athens came near-
er 1o becoming a trunk route, the Greeks in
1914 did what they should have gone on doing
and ordered some down-to-carth American
2-8-25 from the American Locomotive Com-
pany of Schenectady, Commonsense did not,
however, prevail and over the vears the system
accumulated the products (in some cases, the
discarded products) of Germany, Austria,
Britain and Iraly as well. Steam is now virtually
at an end,

Athens is the starting point for several inter-
national trains. Destinations include West

Germany and Turkey; through sleeping cars
have cecased running to Paris but have begun
running 10 Moscow by two routes. The annual
carriage of passengers 1s twelve million, while
four million tons of {reight is hauled an average
distance of 230 miles by Hellenic Railways
trains.

Bottom : Bralus veaduct on the Athens to Nalomka

wrain dine of the Cireel Srate Railways.

Belam
Puatras behend u 1952 pasiwar fradven-buelt 2-5-2
tecomative bt by Breda, as vne of @ class of

1 Pelopunnesian Ralway tram leaves

FELUraiten Cngines




Above: The Peloponnese Express at Cormnth.

Top raght : A dvesel-electric locomotive backs down

onto 1 trawm at Waterford, Ireland.

HOLLAND
Sce Netherlands

—HUNGARY——

Sec map on pages 26-27.

HUNGARIAN STATE RAILWAYS -
MAYV

Magyar Allamvasutak,

Népkiztarsasag Utia, 7375,

1940 Budapest, V1.

At the time modern rallway history opened,
Hungary was a reluetant partner in the
Hapsburg Austro-Hungarian Empire, although
there are reeords (the earliest known) of rail-
ways with wooden rails in the gold and silver
mines of Upper Hungary, now part of Czech-
oslovakia, as early as 1500, before the Turkish
invasion of 1530 and well before the Hungarnan
throne fell to Austria.

Shortly after the first seetion of the Buda-
pest Vienna railway - the first steam railway
in Hungary - was opened in 1846, the Hun-
garians rchelled once again against foreign
domination. Although the Austrians (like the
Russians 110 years later) put it down with
feroeity, they took a more enlightened view in
the long term and gave Hungary internal self-
government in 1807; Emperor Franz Josel of

Austria was crowned King of Hungary. This
was the signal for the state to begin construc-
ting new lines and taking over old ones. The
present MAV initials first appeared in 1869,
though an additional adjective, kiralyi (royal)
was included until 1914, in the full title. In that
fateful year there were almost 14,000 miles of
railway in Hungary, but the fully independent
republic set up after the war contained under
6ooo miles beeause so mueh territory was lost
to newly independent Czechoslovakia and
Yugoslavia, as well as to Rumania. A small
amount of territory was temporarily regamed
between 1938 and 1942, but the present fron-
tiers of the country remain virtually the same
as imposed in 19149,

The Hungarian Railways, Ganz of Budapest
and eleetrieal engineer de Kando were jointly
responsible in 1933 for the very first main-line
high-voltage industrial-frequency alternating-
eurrent clectrification the present world
standard. Convertors — rotary ones in thosc
days - on the locomotives converted this type
of current supply to more digestible form
(initially this was three-phase AC) for the
traction motors. ‘The location was the 1zo-mile
Budapest to Vienna main line, as far as the
Austrian  frontier station of Hegyceshalom.
Since 1954, a further 700 miles of railway have
heen electrified on the same system, but using
locomotives of more conventional type with
static convertors to eonvert ACto DC.

IHungarian steam locomotives have always



Abuze: Eght of the ubiguitous class y24 4-8-0
locomatives amait thewr turns of duty at Budapest in
rghy.

been distinctive (at times hideously so). Today
they are distinctive by merely remaining in
well-cared-for existence, backing up electric
and diesel operation in an economical way.
Very old but entirely serviceable o-6-0s and
o-0-0'T's of early standard MAV design survive
on station pilot duties. For secondary lines
there are Edwardian 2-6-2s and on the branch
lines 2-4-25 and two sizes of 2-6-z tank

locomotives. The famous 424 class 4-8-o0%
handle heavier assignments — some of these
were built as |:Ht s 11]:‘,1;. '”h.'_\' h.i\'(- been
exported o Czechoslovakia, Yugoslavia, the
USSR and either China or North Korea (there
are conflicting reports).

Present-day  Hungary is easy locomotive
country, but mountain territory now ceded to
others, bred, in 1914, a sixty-strong class of
2-6-6-0 Mallet articulated locomotives, the
most powerful ever to run in Hungary.

Omn the diesel side may be noted locomotives
of Sovier, American (via the Swedish firm
NOHAB) and homemade origin. Flectrifica-
tion has so far not proceeded far cnough to

relegate diesel traction to a secondary role.

\ feature of Hungarian passenger operations
is the use of locomotives on long push-pull
trains, controlled from a cab on the leading
coach when the locomotive  which can be
clectric, diesel or steam — is pushing. Common
elsewhere with electric traction, it is rare 1o
find this arrangement with diesels and vir-
tually unique today with steam,

Currently there are 4870 miles of railway in
Hungary, including 175 miles of 2ft 6in gauge
and 23 miles of Soviet broad gauge on a connec-
ting line near the frontier. Almost 133 millios
tons of freight are carried an average dista
of 110 miles per year as well as 320 mi
passengers.
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thave s Budapest West statton e 174 with oie of S

the freguent suburban push and pull sets passing the
signad boy at the platform’s end. At that (e these
services van partly by steam ( 424 class) and partly
by electric fucomaotives but the service s woie alf

electric and the whole station { bar the fagade to the

street ) 18 bemg rebuilt.

Right - A g2 class g=8-0 lncomntive with a fast tram

¢ Budapest East station i 1467
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——[IRELAND——

IRISH TRANSPORT C
Coras fompair Eireann,
Houston S

Dubloi 8.

‘I'he first raibway in Ireland ran from Dublin to
Kingstown (now Dun Laoghaire) and was
opened on 17 December 1834, Development
proceeded piccemeal but once one route had
been built there was no reason, in a sparsely
populated land, to build a competitive one,
Originally the separate lines were built to
several separate gauges. A Royal Commission
decided that the best way to settle the matter
without fear or favour would be to ke the
average — hence the gauge of sft 3in. In the
remoter districts, construction took place under
government subsidv or profit guarantee. At
the time of imlcpcndcncc from Britain - in
1g21 - four major companies existed. The
Midland and Great Western radiated from
Dublin to Sligo and Galway; the Dublin &
South Eastern wentto R are, Warterford and
Wexford; the Gr Southern & Western
served Cork and Killarney. One could travel

across the new border by Great Northern o
Londonderry and Belfast.

Once the Civil War of 1923 24 (“The
T'roubles’) was over, the government rational-
1zed the situation by grouping all the lines
wholly inside the hurdu into a new company,
the 2200-mile Great Southern Railways, In
addition to those already mentioned several
small lines, including several of local interest
built to 3ft gauge, were included in the new
company.

Until 1930 the raillways of Ireland presented
an incredibly fascinating and varied spectacle,
quite out of preportion to the small scale on
which their operations were conducted. For
example,
locomotive among the 7oo-strong flect. These
varied from the superb ‘Irish Queen’ 4-6-0s
Waedb, Macha and Tarlte, as modern and up-
to-date as any steam locomotives in Europe,
down to surviving single drivers on the
Waterford and Tramore line. The London-
derry and Lough Swilly hine had narrow-gauge
tank locomotives which were the only 4-8-4s in
the Brinsh Isles and faithful hayv-burners still
plodded their way along the GN's horse-
operated Fintona branch unnl the 1g50s. One
might also cite such delights as limerick

there were 143 different types of

Junction (nowhere near Limerick) where no

train could leave without reversing or the
Tralee & Dingle n: ¢ which only ran
trains once a month in connection with the
cattle fairs.

Full nationalization came in 1950 (the change
of title from GSR 1w CIE e in 1944) and
included integration with road and water trans-
port, Other nationalization
meant a 35 pereent reduction in mileage  in-
cluding the eclipse of all the narrow gauge  and
then came modernization involving the carly
replacement of steam (and horse) traction by
diesel. The present system is as cfficient as i
can reasonably be, but it is not possible to run

TOW L
r

losures followed

at a profit nor, alas, has it been possible to
retain the particular charm of the old days.

sel ratlcar ¢lonbs
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Initwal dieselization came to lreland in 1931
on the Donegal narrow-gauge lines. The
reduction in expenses by some pioncer light-
weight bus-type railcar units made this sys-
tem into the only profitable line in the
Republic - and it was halt owned by the Britsh
sovernment as successors to the London
Midland & Scortsh Railway, The LMS had

been joint owners with the Great Northern of

Ireland

Currently the CIE owns 221 diesel loco-
motives and 39 railcars, 582 passenger and
ht cars plus 3500 road vchicles. In
1974 it carried 1go million passengers and
5.4 mullion tons of goods. The expenses repre-
sented 125 percent of the receipts.

85090 fre

IRISH PEAT BOARD
Bord na Mona,

251 -pp('r Pembroke Street,
Dbl 2,

The peat bogs of Ireland have in recent years
been developed as sources of mechanically dug
fuel, mainly for electric power stations, Trucks
are not too satisfactory when used on the bogs
so 3ft gauge railways are used for transport. The
flect of 250 diesel locomonves exceeds in
number those in the national railway system.
The Hioo miles of track that exists also exceeds
the amount of public narrow gauge that ever
existed in Ircland. Numerous experiments were
made on burning peat in locomotives, both on
the peat railways and on the main lines, but
with no lasting success. During World War 11,
it had to be used, but steam production was
VEry uncertain.

fop * Valencia Harbopr branch of the old Grear
Neal e & Western Ralway was freland’s must
westerly 5/t qm gange line. This photograpl was

taken aronnd the twrn of the cemtury.

Right and above right - New coaches for a new image
o frefand’s diesel-hanled cxpress,
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See maps on pages 86-87.

ITALIAN STATE RAILWAYS - IS
Ferrovie dello Stata,

Piazza della Croce Rossa,

Rome.

When railways first became a practicable
proposition, back in the 18305, laly was not a
political entity but a collection of kingdoms,
states .and areas under foreign (Austrian)
domination. The first one to have a railway was
the Kingdom of Naples, in which a line, five
miles long from Naples to Portici, was opened
on 3 October 1839.

T'he first inter-city'main line was complered
in 1854. It ran from Turin 1o Genoa in Pied-
mont under the joint encouragement of King
Victor Emmanuel and Prime Minister Cavour.
Five vears later these two were o embark on

the hazardous venture of frecing the whole of

[taly from foreign domination and unifying
the country. By then Piedmont had over boo
miles of railway (nearly half the lalian total)
and this enabled the Piedmontese army and its
French allies to concentrate against the Aus-
trians. The Ausmian army lacked a well-
developed railway system and could not be
deploved in the same rapid manncr. Accord-
ingly, they suffered decaisive defears at Magenta
and Solferino.

T'he price exacted by the French for their
support was the transfer to France of the
Piedmontese provinees of Nice and Savoy. One
consequence was that the Mont Cenis tunnel
project, under way since 1860, became a joint
French and Ttalian one instead of being purely
[talian.

Subsequently Parma, Modena and Tuscany
all agreed to join a united kingdom of Italy,
while Garibaldi sailed from Genoa with a
thousand men to win over Sicily and Naples.
He was so welcome in the south that he was
actually able to enter Naples by tram, well
ahead of his army.

King Victor Emmanuel and his new ltalian
government encouraged railway construcnion,
mainly by means of generous concessions to
private companies. By 1866 it was possible 1o
ravel by train between every lralian cuy,
except a few in the far south, to this day an
impoverished area. By 1871 Rome had become
the capital, the 8.5-mile Mont Cenis tunnel
leading into France was open, the Austrians
had been driven out of the northeastern pro-
vince of Venetia, and the Pope’s once-vast
temporal domains had shrunk to that of the
Vatican City in Rome.

[n addition to the unification of the country,
successive steps were taken towards the unifica-
tion of the main-line railways, under laws
promulgated in 1865, 1885 and 1903 respec-
tively. The last of these provided for.the forma-
tion of the present state railway system, the
Ferrovie dello Stato or FS, which came into

being on 1 July 1905, with almost 7000 miles of

route. Numerous lines of local interest remain

Yy

outside the I'S nerwork, which currently ex-
tends to 10,000 miles.

Volta, of *volt" fame, was an ltalian and, if
one notes the fact that the wricky arithmetie
of justifving cleetrification was particularly
favourable in coal-less ltaly, it is not surprising
that electric traction there went ahead very
rapidly and very early.

Early clectrification was three-phase AC,
very simple elcetrically, but involving fixed
running speeds and two contact wires, This
was particularly complicated at junctions. The
first line was converted from steam traction in
19eo and by 1628, when the more flexible
jooey DO system was adopted for new work,
over 1boo miles had been converted. This was
by far the largest and the longest lasting appli-
cation of the three-phase system it did not
finally disappear until 1971. After 1928 DC
electrification was pushed ahead very rapidly
(remember this was the reign of Mussolini who

{hove

arrives al Genva, Locomotives were fitted with ¢

Fhe tnangural Irahan Direct Current tram

special pantograple to collect current from whar kad
ance heen three-phase dunble voerhead cqnipment

Top: The Franco-Crosts hovder gives some Ttalian
steam locamatives an appearance that takes some
getting wsed ta.

8g



thove : The statiwon concourse at Rome, ftaly is
spacions and always clean.

Right : Anwexterior view of the Rome Termunus, The
becbdimg s not only a pleasure to fook at but 15

functional as well

Ho




‘made the trains run to time’). By 1930 it was
possible to travel 6go miles from Bologna all
the way to Reggio di Calabria in the toc of Ttaly
by eleciric train. Currently electric traction
extends 5230 miles, all the original threc-phase
sections having been converted to DC. Nine-
teen hundred eleciric locomotives handle the
bulk of Italy’s rail traffic.

Iralian steam locomotives, which stll exist
10 the tune of boo or so but perform only re-
serve duties, are very distinctive. There are
some with the strange looking Franco-Crosti
boiler and others with inside cylinders bur
outside valve chests and valve gear. Because
of the electrification programme, virtually no
steam locomotives were constructed after 1925.

Diesel traction also came early to coal-less
Italy, m the form of railcars (there are cur-

=

rently 1500 in service) and this experience has
led to complete self=sufhciency in diesel trac-
tion, although this form is, on the whole,
confined to lines of secondary importance.
There are almost 1000 diesel locomotives at
present In service.

Italian trains are also wvery fast, frequent,
cheap and comfortable — and well filled 100,
one might add, reflecting a level of fares that
only bring in just over half the cost of running
them. Their Achilles hcel is punctuality.
Before European railways began running
almost identical carriages, the wise traveller
on an international train would choose an
Italian vehicle in preference - and not only for
the charming stained-glass windows in the
lavatories. Luxury electric trains such as the
‘Settebello’ with observation saloons front and

e el iy
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rear, set new standards for other nations to
follow.

I'S is carrying annually, with its fleet of
10,000 passengers and 120,000 freight vehicles,
almost 400 million passengers and sixty million
tons of freight. The latter is hauled an average
distance of zoo miles.

During the interwar period, huge efforts
were madce to complete one of the greatest=cver
feats of railway engincering, the Bologna
Florence drrettissima (‘most direct’) railway,
which had been begun in 1908. The Grea
Apennine Tunnel - only one of the great
artifacts on this line — opened in 1934, was then
as now the second longest mountain railway
tunnel in the world, and because of the nature
of the ground encountered, onc of the most
difficult to bore. T'he distance between the two
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{hove : Carrozza Risworante - eating the Italian way

o an Tealsan TEE internal train.

Left = View of the recently completed mwew

Ruome- Florence dircuissima ratlway.
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[ ot The “Settebello Express’ s the Rome o

¢ efectn e L|,l"h'~'\' fraia, ;-_.rl.‘. ‘-1"!'.1.' or "5 i d.lrl s
vatsed above roof level with an observation funnge

Belon

Fop: A vyprcal Lalian State express train on the
vhadnct ot Laistra

cities was reduced from 82 1o sixty miles and
the height to be elimbed by almost 1000ft. The
running time for passenger trains was reduced
from 2! hours to 66 minutes.

Another direttissima, now under construc-
tion, 1s that between Rome and Florence, with
a view to upgrading the whole Milan-Rome-
Naples route (elsewhere local improvements in
alignment will suffice) for 150 mph running.

Sce map on pages 26-27.

LIECHTENSTEIN RAILWAY
The Chanceller ¥,
Yaduz.

As the great "Arlberg Express’ gathers speed
out of Switzerland into Austria immediately
on leaving the frontier station of Buchs, it
rapidly enters and leaves the sovereign prin-
cipality of Liechtenstein on a line twelve
miles long, which was completed in 1872,
Alas, only local trains stop at stations like
Schaan-Vaduz for the capital. Austria provides
all railway services but there is a customs union
with Switzerland.

—LUXEMBOURG—

Sec map on page g4.

LUXEMBOURG NATIONAL
RAILWAYS - CFL

Soceété Nationale des Chenuns de Fer
Luxembonrgews,

g Place de la Gare,

Luxembanrs,



Right - Owe of the delights of Eurape in the rgsos
was the avatkability of so many narrom=gange rathoay
systems. Here 1s CFL 0-6-0 tank No 341 on the
metre=gange ftne fram Luxemboure Central station to
Remisch.

The lLuxembourg Railways may be small in
size (170 miles) but their traffic (thirteen million
passengers and 23 million tons of freight)
makes them proportionately among the busiest
in the world. They were founded in 1946 from
lines owned by the Guilliaume  Luxembourg
Railway, which were operated by the French
National Railways and a Belgian-owned com-
pany, the Prince Henri Railway and Mines
Company. Also included were some state-
owned narrow-gauge lines, now closed. As a
result, the French and Belgian governments
have each, to this day, a 24.5 percent share-
holding in the system.

There are at present 56 diescl and nincteen
clectric locomotives (the Belgian jooov DC
and French 25,000v AC systems meet at
Luxembourg station, with special switching
arrangements), eighty  carriages and 3500
freight cars. Expenses are currently 1o percent
of reeeipts.

—MaLtA——

See map on pages 86-87.

A short 7.5-mile metre-gauge railway  was
opened on the island of Malta in 1883, It ran
from the capital, Valetta, to Citta Vechia in the
centre of the island. The line was not a cheap
one 1o build - for example the approach to the
terminus at Valerta involved claborate tunnel-
ling. Bankruptey came almost at once and the
state took the line over in 18¢2. Barely viable
in opposition to amimal transport, the Mala
Railway fell an carly vietim to the bus and
private car, closing in 1931. There were three
o0-6-0s and six 2-06-4 tank locomotives.

——MoNaco——

See map on pages 46-47.

MONACO RAILWAY
Le Comnussarre prés la SNCF, Mstére
d Etat,

Honaco Ville, Monaco.

The Principality of Monaco 1s one-up on that
of Liechtenstein, for at least the ‘Blue Train’
actually stops at the new Monte Carlo station
in Monaco. In 1964 the main line was removed
from the sea-front and put in a tunnel under the
town; clectrification followed in 1g6g. The
rather choice old vintage station, which had
cehoed to the tread of so many famous (and
infamous) feet, is now a memory. The one-
mile length of railway in Aonaco is, to all
intents and purposes, part of the French
National system and has been sinee 1868,

—NETHERLANDS —

Sce map on page g4.

NETHERLANDS RAILWAYS = NS
Nederlandse Spovrwegen,
Voreelsepark, Utrechi.

The Dutch nation just made it into the cx-
clusive railway class of the 1830s, for the first
line in Holland opened on 24 Seprember 183,
from Amsterdam to Haarlem. Development
was privately financed and in the course of time
the various companies gradually merged. In
fact, by 1920 the state had become the largest
shareholder in the two remaining companics,
the Holland Railways Company and the
Netherlands State Railway Company. These
two pooled their operations in 1925, but this
failed to avoid bankruptey in 1937; accordingly
the nationalized Netherlands Railwayvs came
into being on 1 January 1938.

There was electric working for local trains
berween the Hague and Rotterdam as early as
1908. Rotterdam and Amsterdam were con-
nected by electric trains in 1927 and by 1930,
320 miles of the 1800-mile system were clee-
trified. The war gave rise to wholesale damage.
Dutch railwaymen went on strike at a critical
point in the Allied advance into Germany;
following the failure to sceure the Rhine
Bridge at Arnhem in October 1944, the Ger-

Thoze s An ev-Bratish Austerity 2-ro-0 aith an
extended clhimmey shares the work with narive steam
enpiges and a Swss-budlt eleceric focomative at

Lltrecht m Jawuary 1o44.

mans had the leisure to indulge in the system-
atic wreeking of the network. In consequenee
there was great hardship, but the totality of the
destruction led very quickly to eomplete re-
building. By the early 1950s the Netherlands
had one of the world’s finest railway systems,
the envy of many countries whose lines had
come through with less damage but in a state
where patching-up was possible. Electrifica-
tion at r500v DC now covered all 870 miles of
the principal main lines, using an unusual
double-contact wire arrangement.

The contours of the Low Countries prescnt
few obstacles to railway building, but natural
and manmade water gaps abound. The longest
bridge i1s over the Hollandsch Diep at Moerdijk;
this structure is 3510ft long. There s also a
bridge over the Lek River near Culemboorg
with a 5ozt span. Many of the rivers are uscd
as highways of commerce and in conscquence
opening bridges are very common; 81 s
23 hifting and twenty draw bridges are in use
Some very subtle arrangements are provided
to ensure continuity of the 1500y contact wires
over such bridges on clectrified lines.

3




—Low COUNTRIES-
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The great destruction of World War 11 has
been mentioned; during World War I Holland
was neutral, but even so the conflict had its
effect on NSB structures. Steel supplies werc
unavailable and the present NS headquarters
at Utrecht, then under construction, had to be
built of vaulted arches. The grim and medieval
aspect of its corridors beeame entirely appro-
priate when, in World War 11 as Gestapo head-
quarters, even grimmer and more medicval
things were done within its walls.

Dutch steam power was unigue on the con-
tinent of Europe for being and staying entirely
British in style, even to a2 mass of brass and
copper adornments. High 4-6-os, many actually
from Beyer-Peacock of Manchester but others
locally built, ran the passenger trains and there
were 4-8-4Ts for freight. After the liberation
the survivors were supplemented by British
and USA War Department locomotives, but
they were not granted the traditional staying
power of stop-gaps.

The way in which a new motive power fleet
was fitted to the system requirements after
World War IT is a classic. Instead of accepting
the usual situation of warring departments,
cach intent on doing the best for itself, the
Dutch did what other railways should have
done and put one capable engineer in toral
charge. One example will suffice as an example
of General Manager I () den Hollander’s
thinking. In Holland most freight trains are
run ar night and for these general-purposc
locomotives were needed. For passenger ser-
vices (which in Holland run almost entircly
during the day) self-propelled trains were to be
used, except sufficicnt to occupy surplus
locomotives from might-time freight trains.
The consequence is a flect of 470 self=propelled
streamlined electric train sets and 112 main-
line electric locomotives, and cnough passenger
cars for fifty or so trains. Many international

expresses terminate in Holland and these, of

course, are locomotive-hauled also. The trains
have provided an interconnecting frequent
regular-interval service for 8.5 million passen-
gers annually covering all parts of Holland
over the last 25 years; the only fault is, perhaps,
that their styling has become a linle dared.
This is not concealed by garish and varied
liveries — wide diagonal stripes of blue on
bright yellow, for example — and their use as
mobile advertisement hoardings. Startling
decor on the front end is necessary asa warning
to men on the ling, of course. A Dutch clectric
train appeared on the world’s television screens
in 1976 when one was hijacked for several days
complete with train load of passengers.

Freight operations in the Netherlands suffer
competition not only from road transport, but
also from the excellent canal and river system.
An efficient and original computerized control
system does its best and cighteen million tons
of freight are moved each year, but the average
distance is less than 100 miles.

Above: A Netherlands State Ravlways electric tran.

Tap: Netherlands State Railways electric power at
Roosendaal. The train on the right of the piciure is an
express from Amsterdam to Paris.

—NoRrway——

Sec map on pages 38-39.

NORWEGIAN STATE RAILWAYS -
NSB

Norges Statshaner,

Storgt. 33,

Oslo r.

Many raillways were built with the solc purpose
of unifying nations. Norway, however, is an
exception. In the early days of railways, Nor-
way was united with Sweden. Its trunk railways
connected Christiania (now Oslo) and T'rond-
heim to Stockholm rather than to cach other,
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although there was in fact a dubious narrow-
gauge link considered good enough for an
outlying province between the two. Indepen-
dence was achieved in 1905 without significant
bloodshed or lasting rancour and so, rather late
in the day, the stupendous task of linking the
new capital with the principal provincial cities
was put in hand. It was to take 37 vears.
Bergen was reached in 1907 (the route was
1gog), Trondheim in
1921, Kristiansand in 1938, Stavanger by 1944
and Bodo in the far north in 1962, Electrifica-
tion, based on the ample supplies of water
power available in Norway began in 1922
(between Oslo and Drammen) and was com-
plete on all these lines excepr the last-named

made snowproof in

by 1970, including the conncections to the
Swedish border in the directions of Stockholm
and Goreborg, a total of 1500 miles. The high
voltage low frequency AC system is used, as in
Sweden

[§10]

In a country which has a population of less
than four million and which extends more than
a thousand miles from north to south, no form
of transport can be profitable. The railways are
no cu‘cptinn, cxpenses running tul’rcnl])' at
over 130 percent of receipts, but their opera-
tions are regarded as a service whose value has
no direct relation to profitability.

Dotted lines showing ‘railwavs proposed or
under construction’ are a feature of many
countries’ railway maps. Typically, because
of the ineptitude and inertia of governments,
they often remain that way for decades. Not so
in Norway; the dotred lines once on the map
are now solid and have resulted in the forma-
tion of a first-rate system, powered mainly by
a self-replacing source of energy,

Norway is a tough country in which to build
ratlways. The average snow-line, summer and
winter, is a mere 3000 feet and most of the land
area is mountainous, The workforce boring the

Gravehalsen Tunnel (3.3 miles) on the Bergen
Oslo line was cut oft from the outside world for
ten weeks ata time during the 1902-03 winter.
Ourside the tunnel, in the upper reaches of the
line whose summit 1s at 4207ft, work could only
proceed for three months of the vear, After
completion, many miles of snow-sheds had to
be constructed before trains could run reliably
throughout the vear.

Although such an altitude was not t be
reached again, longer tunnels were needed on
the Stavanger or Sorland (Southland) line,
These were: Gylard - 3.6 miles, Haegebostad
5.3 miles and Kvineshei— 5.6 miles. Since then
an even longer tunnel has straightened this
route on its oldest stretch between Oslo and
Drammen, the 6.7-mile Lierasin  Tunnel,
opened in 1973 On the Bergen line, the cir-
cuitous stretch immediately outside the town
has recently been re-aligned with another long
(4.8 mile) tunnel. Even so, this short catalogue



mentions only six out of 773 Norwegian railway
tunnels. An urban tunnel o conneet the east
and west stations in Oslo s now under eon-
struetion.

The bridges are not quite so outstanding,
However, mention must be made of a beautiful
arches-on-an-arch 1461t bridge in stone, on the
Andalsnes branch. The Rauma River runs
200 feet below and gives its name to the line.
There 15 a 1goft span steel bridge at Gvary in
the Telemark distriet.

Bedo station, the end of the line, 1262 miles
from Oslo and 750 miles from Trondheim, is
not the furthest north on NSB. To go further
north by rail, it is necessary first to go back 723
miles and change at Hell. The next stage 1s to
proceed north via Sweden. The line back into
Norway is a single line of rails which earries
two-thirds of the total freight trathe on the
Norwegian State Railways - rwenty million
tons. This is the Ofoten Railway, built berween

Extreme left, tap: The  Norlandsban' freighs tram
approaches the Arctre Corcle.

Extreme left, below : The Berpen line eleciru cxpress
approaches Finse e conditrons typrcal of all seasons
eveept gh summer

Left: A Bergen to Oslo tram at 1oss i 195 31,
donble-headed by two 4-8-o05.

Belom : An tran-ore tramn en rowte to Narvik on the
Ofoten Ratfway hauled by a Norwegran 1-D+ D=

locumalive.

1885 and 1902 to bring Swedish iron ore to the

iee-free port of Narvik. It was the ancestor of

many recently constructed mineral hauling

roads and a rare ease in Europe beecause

so0o-ton North American-sized trains are run,
The line was cleetrified between 1919 and
t423. Sinee then motive power has been pooled
between the Norwegians and Swedish seetions
of the line.

Many Norwegian steam locomotives were
notable, for so small a country, in being home-
made by Thune's of Oslo. Small and large
_|,-H-{)~. of Swiss il'lhpir.illlln dominated the
workings. Some were four-evhinder compounds
using the Woolf system, whereby only two sets
of valves and gear were required. Finally, a set
of 2-8-gs were built - the *‘Dovregrubben’ - or
‘Dovre Giants’  for express trains on the
Dovreban from Oslo to Trondheim. Examples
of Norwegian stcam are preserved in the
muscum at Hamar,

The mechanical parts of many Norwegian
eleetric locomotives were also built in the
country, but eleetrical equipment was gen-
crally supplied by ASEA of Sweden. Some
notable rod-drive gzoohp 1=1)+ D+ D=1 loco-
maotives deal with traffic on the iron-ore line in
the north,

The four principal lines are either a full
day’s or a full night’s travel and aceordingly a
day train (with dining car) and a night train
{with sleeper and buffet) form the basic
scrvice, supplemented by faster limited service
in, say, the afternoon. International services
run to Stockholm and Copenhagen.

Currently 160 cleetric and 8¢ diesel loco-
motives, with 8go passenger and 88co freigh
cars handle 33 million passengers and
million tons of freight, of which twenty
tons is iron ore into Narvik.

There are few independent railways m
Norway; ineluded are two small museum lines,
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remnants of once-lengthy 2fi 5%in and 3ft 6in
narrow-gauge lines. They are, respectively, at
Sorumsand east of Oslo and near Kristiansand
in the south-west.

SPITZBERGEN

A 1.5-milc 2ft 1 1in (three Swedish feet) gauge
industrial railway on a Norwegian island might
be thought to be of small account. The signifi-
cance of the coal railway at King's Bay in
Spitzbergen lies in the fact it was substantially
the most northerly in the world, lying precisely
on the 79°% parallel of latitude. The line opened
in 1917 and was closed from 1929 to 1945. Final
closure came in 1965 after a mine explosion.
There were five steam o0-4-07T locomotives.

—PoLAND——

Sce map on pages 26-27.

POLISH STATE RAILWAYS - PKP
Pulslie Koleje Panstomwe,

ul. Chalubimskiega 4,

oo-g28 Warsamw,

Railway development has always been sub-
servient to the course of history. Centuries of

forcign domination and partition have done

g8

little 1o destroy the Poles’ sense of identity.
The Poland of 1919 was formed from pro-
vinces which had been part of Russia, Germany
and Austria for generations, since well before
the coming of railways. The railways in each
province were, of course, part of the railway
systems of each of these ‘occupying’ nations.
{The ex-Sovict lines were of a different gauge,
5ft oin instead of 4ft 8%in.) There had been

much fighting in Poland and, as a measure of

the destruction caused, it 15 noted that eight
out of ten bridges were destroyed.

There was much for the new administration
to do 1o the 10,300-mile system they had in-
herited; war damage and neglect had 10 be
made good, Soviet-gauge lines converted and
so on. In the Soviet areas, too, railways were
much more sparse on the ground; this had to be
corrected. Flows of traftic had also changed;
new lines had to be built and others upgraded
and doubled. A particular project was a 350-
mile line to connect the Silesian coal fields to
the new Polish port of Gdynia; by cxeeption
{because of a inancial crisis in Poland) this was
let out to a private I'rench company, which
completed the line in 1933,

There were 11,200 miles of standard-gauge
railway and 1500 miles of narrow scrving
Poland’s 35 million population in 1939 when
partition again took place. Six years and (on
some lines) four gauge conversions later, a new
Poland emerged. The second war eliminated

people more than things: ten million Poles
were killed but under half the railway bridges
were destroyed this time. The whole country
had been moved 150-200 miles westwards,
ceding 69,000 square miles of territory to the
USSR but gaining 39,000 from Germany. In
spite of this net loss of territory, there was a
net gam of railway mileage since ex-German
country tended to have denser railway networks
than ex-Russian. The new system extended to
13,000 miles of standard and 2500 miles of
narrow gauge.

Only twice in the last sixty years, have Polish
Railways’ locomotive engineers been left to
their own devices. They found their country
populated with all manner of locomotives.
Each time they have made do for as short a time
as possible, restocking quickly with a ‘no-
frills’ locomotive fleet of excellent quality,
built in the locomotive factories which exist in
Poland. Thesc were notable for having pro-
duced such machines as the z-12-4Ts for
Bulgaria and much else for export. Henee,
therc was less dissatisfaction with steam than
elsewhere and Poland has the largest steam
fleet remaining in Europe by a factor of at
least two; but naturally Poland’s richness in
coal and poverty in oil are also factors. Over
4000 strong a few vears ago, 1t 1s thought that
between 1000 and 1500 steam locomotives are
in regular use. Diescl and electric locomotives
are now also being produced in Poland. About



1200 of each are believed to exist.

Electrification has also proceeded well; the
current total is 3500 miles. Electric traction
handles a high proportion of the 1120 million
passengers and 464 million tons of freight
carried annually an average distance of 280
miles. Remarkable amounts of traffic are
handled by a fleet of approximately 8ocoo
passenger and 19o,000 freight cars.

ot g s i L

Absve: Krakow station in Poland.

Tup lefi » A new Swedish=balt electric focomotive in
service in Normway.

Above : The new Daurzig terminus at Warsaw,

Poland.

Tap right: A narrew-gauge Mallet 0-3-4-0T leaves
Porto Trimidade Station, Portugal.
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thove . Narvow-gange tracks wind their way out of

P towards the Spanesl border 01 Braganca. For
many years this brancl was the sole preserve of ke
2-4-0 tanks, sumte wil copper-capped chimueys like

this one shown here ar Marandella w 1g:0.
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Top: Poriugal has u mmber of wetre-gange fines
service, most runmag worih from the Dours Ualley.
Unid recemtly the Corgo fine owd of Regia had the
wonopoly of the a-g-6-0 Mallet ranks, bt by

Heascliel. Both trains shown were so haunled m 1g7o.

—PoRTUGAL—

Scee map on page 102,

PORTUGUESE RAILWAY COMPANY -
cp

Companhia dos Cantinhos de Ferro Portugneses,
Calcado de Dugue 20,

Lashan,

T'hroughout history the Portuguese have done
everything possible o emphasize how difterent
they are from their overbearing Spanish
neighbours. However, in a brief account such
as this, one can get further by pointing out the
similarities. Northern Portugal has much in
common with northern Spain: moderately
mountainous, with deep river gorges, and some
excellent agricultural country. Southern Portu-
gal has more in common with southern Spain,
though the elimate is tempered by a higher
rainfall and the plains and low hills are there-
tore, on the whole, more prosperous. Lacking
any great mining or industrial bases, the
Portuguese have become a richer people than
the Spanish partly through their more fertile
soil and partly through foreign trade.

The three most important main lines run
tfrom Lisbon, the capital. The first runs north
10 the second city Oporto (215 miles) and the
Spanish frontier near Vigo. Branching from
the Lisbon Oporto line at Pampilhosa, is the
second main line which runs to the Spanish
frontier at Vilar Formoso and connects Portu-
gal via Salamanca and Trun with France and the
rest of Europe. The third line runs from
Barreiro, opposite Lisbon on the south bank of
the Tagus (unbridged here until recently), via
Funcheira 215 miles o Villa Real de Santo
Antonio. There is also a direct connection
between Lisbon and Madrid, leaving the
Oporto line at Entroncamento (which means
“unction’} and reaching the Spanish border at
Valencia de Alcantara (153 miles). The sup-
porting network of branch lines is still largely
intact, even including most of the six separate
metre-gauge systems in the Oporto area, four
of which are feeders to the line running cast
from Oporto up the Douro valley.

History

The Portuguese railways are still formally
owned by a company; the Companhia dos
Caminhos de Ferro Portugueses, which was
originally founded in the 18505 with French
capital to build the Lisbon-Oporto main line.
In 1926 the CP reversed the usual process by
taking over the state-owned railways, chiefly
the Sul ¢ Sueste system (most lines south of the
Tagus) and the Minho ¢ Douro (lines north and
cast of Oporto). In 1948 it absorbed most of the
remaining undertakings, including the Beira
Alta (Lisbon Coimbra Vilar Formoso) and
its narrow-gauge connection, the Vale i
Vouga. In 1976 it completed its collection of
all Portuguese railways with the absorption of
the Estoril Electric Railway. However, to claim
that the CP is still a private-enterprise under-
taking as distinct from a nationalized one is



nowadays to make a very fine semantic distinc-
tion, and certainly the management and direc-
tion have been wholly Portuguese for many
years,

One important point to make is that although
muost works of reference quote the gauge of both
Spanish and Portuguese railways as 5ft 6in, it
15 not in fact the same. More accurately, the
standard Spanish gauge is 1.674 metres and the
standard Portuguese gauge is 1.665 metres. The
difference 1s relatively small, yet it means that
in general rolling stock cannot run through
between the two systems, [tis possible to devise
a wheel profile which will run on both gauges
acceptably, at additional maintenance cost:
only a limited number of vehicles, chiefly
passenger stock on internatonal services, takes

advantage of this and the interworking of

freight equipment is very restricted.

Locomotives

Although a fair number of the locomotives in
early days were British-built (and some near-
centenarian o-6-os by Beyver Peacock survived
until almost the end of broad-gauge steam
operation in the mid-1970s), as might be
expected, French design predominated in
Portuguese practice, even though many en-
gines actually came from German builders.
There were considerable numbers of de Glehn
compound 4-b-os and 4-6-2s among a loco-
motive stock of considerable variety (and
noticeably less superannuated than the Spanish
fleet): other types included a variety of rank
engines, including some modern 2-6-4Ts and
2-8-4'T's, and a few heavy 2-8-2s from Alco in
1944. Worth special mention were the three
large 4-8-0 compounds built by Henschel in
1931 for the Beira Alta company. During the
19bos French expertise assisted the electrifica-
tion at 25,000v AC of the Lisbon Oporto main
line and a number of other connecting lines,
and dieselization of the remaining broad-zauge
lines was completed in the 19708 using pre-
dominantly French types.

The metre-gauge lines, whose only steam
locomotives were tank tvpes, offered an equally
varied scene, Apart from a profusion of non-
standard o-6-01s and 2-6-0Ts, there were
some fine modern 2-8-27Ts and numerous
Mallers, mest of which had the rare wheel

arrangement of 2-3-6-0'l. Dieselizatnon of

these lines has not yer been quite complered.

Train Services and Rolling Stock

Since electrification some show has been made
with improved and accelerated trains between
Lisbon and Oporto, but traditionally Portu-
guese traim services ¢can be described best as
less slow and less infrequent than traditional
{but not modern) Spanish ones. Rolling stock
also avoided the spectacularly antique while not
offering any remarkable features.

On the other hand, it would be misleading to
give the impression through this negative
description that Portuguese railways lacked
character. On the contrary, they had a very
distinet flavour. Most lines, broad and narrow
gauge, were very lightly built and since they
tended to run through difhcult country, speeds

were low. Large engineering works were not
lacking, notably the viaduct over the Douro
near Oporto, built by Gustave Eiffel. Bur the
physical similarities with Spanish railways
were out-balanced by the impression of greater
vigour and efficiency, making the most of
cqually limited resources.

Administrative and Financial

A part from the comments above on the unusual
course of Portuguese railway history, it remains
to add that the total of 1775 route-miles of the
CP system is still not far below its historical
peak, and sull includes 463 miles of metre-
zauge line. Operating expenses before the
recent political changes ran at 15 20 percent
above revenue, ensuring state direction of the
railways in fact if not in form, but putting CP
in the upper group of Furopean railway
systems when judged by the degree 1o which
they approach economic balance; in a relatively
poor country with short hauls this is a credit-
able achievement.

Most Rumanian steam focomatives were of Germani
design but the huge 2-8-4 (helaw ) was an adapiion
of Mustria's 204 class of the rgzos. For many years
this class hauled the principad expresses over CFR

{patuda i 1063,

rowtes ] one 15 seen here al

—RuMaNIA—

See map on pages 26 27.

RUMANIAN STATE RAILWAYS - CFR
Caile Ferate Romane,

Bonlevard Duiren Guolesen 35,

Bucharest 7.

The first ratlway in what was then Rumania ran
southwards from the capital, Bucharest, 43
miles to Giurgiu on the River Danube. Tt
opened on 19 October 186g. An older line ran
out of the Black Sea port of Constanta, in
country that was at that time in Turkish hands
Various other privately financed lines followed
and by 1888, when they were nationalized the
total mileage was 1550, Further construction
followed and the acquisition of territory, par-
ticularly ‘Transylvania, which was ceded by
Hungary in 1919, brought the amount of
railway up to 6goo miles after World War L.
Before the war there had been only one-third of
that amount of line in the country, This
milcage has been maintained by new con-
struction, despite the loss of Bukovina and
Bessarabia 1o Poland and the USSR,

There are 370 miles of narrow gauge, mostly
2ft in, More than 860 miles have
cleetritied since 1965, The Carpathian Moun-
tains and the Transylvanian Alps provided
Rumanian railway engineers with reasonable
facilities for exercising their shills as surveyors
and constructors. tn the world class s the
uggoft-long bridge over the River Danube at
Cernavoda, on the main line between Bucharest

been
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Below: A Rumanian diesel-hauled express near
Carlinestt.

Bottam: A Frat long-distance luxury diesel tram in
Spain.

and Constanta. Known as the Saligny Bridge,
it was completed in 18gs.

Gierman practice was followed in steam days,
large numbers of standard Prussian 4-6-0 and
0-10-0 types — many produced in Rumania
being lent distinction by brass bands decora-
ting the chimney and an unparalleled collection
of cast metal insignia on the cab sides. Rectan-
gular plates were provided for running number,
repair date, maximum speed, home shed and
(rather unnecessarily) to declare the owner,
For the principal expresses, a simple version of
the famous Maflei 4-6-2 designs for Bavaria
and - late in the 19308 — copies of the then-new
Austrian 2-8-4s were provided. Rumanian
locomotives burn coal but supplementary heat
can be provided by the use of oil from reserve
tanks in the tender.

A selection of Hungarian stcam power was
ceded to Rumania as a result of the 1919
territorial rearrangement, Notable was a class
of 2-8-2 rack-and-adhesion tank locomotives,
used on a line with one in twelve gradients
which ran ont of Subcetate, a junction approxi-
mately fifteen miles south of the town of
Simeria in Transylvania. Their appearance -
like some other stcam locomotives of Hun-
garian origin — almost might have led one to
believe that Count Dracula had a hand in the
design. It is noted that equipment was pro-
vided on these machines to suck water from
line-side supplies at rail level, rather than
allowing to to fall from the more usual raised
tank! Rumanian steam can still be found,
mainly on station pilot and works train duties.

The existence of Rumanian oil wells en-
couraged the carly development of diesel
traction and today Rumania is among that
handful of countries that produces and exports
main-line diesel power. ‘The box in which the
machinery is concealed is distinetive but the
numbers in existence remain a state secret.
Currently the CFR is handling 370 million
passengers and 228 million tons of freight
annually an average of 160 miles.

——SPAIN-———

Sce map on page 102.

Most of the Spanish land-mass is a high plateau,
broken here and there with ranges of hills and
mountains, and elsewhere by large rivers whose
valleys are often very wide and flat. Unless they
follow such rivers, railways penctrating the
interior from the coast tend to get involved in
some fairly spectacular hill-climbing. Madrid,
the capital, stands some 2o00ft above sea level
and 1o the north, south, ecast, and west, the
coast-line is at least zoo miles away; three
quarters of the west coast is occupied by
Portugal. Mountain barriers block most routes
radiating from Madrid, nowhere more than the
Pyrences lying along the French border. and
along the coasts tends to be vell-watered and
fertile; inland and especially on the high
Castilian plain north of Madrid, there is lttle
rain and the soil is poor. Industry and coal
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thave: An express valcar on the Vigo=-Madvid

tram alongsede Figo Bay

ft'.rlej".'.'.' Celebrations surronnd the centenary of
Spamsh Rarlways ar Barcelona.

Top right : The Ponfervada=Fillabline's metre-gange

fwe - Northern Spam 1s sull one hundred percent
steam, as befits a coal-hawling road. The only
member of s class, 2-6-0 Esteban Tenadas, hanls a
traim of eamptics up the grade to the station at
Cubillos, wr the fate afternoon of 25 March 1974

f\’.';; hit centre : The ”l!_l.'“r.' a Railwa ¥ mwas oie of the
eddest Spamsh systems, datmg from 1875, 1t had a
strong British connection, as winess the gawnge of
it o Thas picture shows a tram on the harbour

branch abawt (o enter the pomed wnder the cathedral

Pabma. The locomative 15 a g=6-0T built by the

Bretash firmr of Nasmyth Wilsan,
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mining lie mainly along the north coast, around
Santander and Bilbao, with an important out-
crop around the second city, Barcelona. Metal
ores, chiefly iron and copper, are mined none
too prosperously in the south-west, but with
isolated workings elsewhere. The total popu-
lation is around 34 million.

SPANISH NATIONAL RAILWAYS -
RENFE
Red Nacional de los Ferrocarriles Espanoles,

Plaza de lvs Sagrados Corozones 7,
Wadrid 16.

NARROW GAUGE RAILWAYS - FEVE
Ferrocarriles de Via Estrecha,

6 General Rodrigo Street,

Parque de las Naciones, Madrid.

During the nineteenth century Spain was poor
and politically unstable, therefore backward.
The first railway, a short line from Barcelona,
was not opened until 1848, and it was not until
the government passed laws making railway
investment attractive to foreign capital in 1853
that construction really got started. It then
continued fairly energetically, except for pe-
riods of disturbance, until by 1870 most of the
trunk lines were completed. However, one
major misfortune was the decision at an early

stage to adopt a broad gauge of six Castilian
feet (approximately sft Oin). Apart from im-
peding international trathe, this put up the
cost of building raillways and of working them
when built, a disaster for so poor a country.
By 1930 the rotal route mileage of broad-gauge
lines i the entire country was still not Sooo:
they were spread very thinly. Worse, the lines
were built very lightly; the average cost of
construction per mile by 1923 in Spain was
roughly three-quarters of the average amount
spent in the rest of Continental Europe.
Light axle-loadings, sharp curves, and steep
grades thus threw away the potential benehits
of the broad gauge which had been dearly
hought, Not surprisingly, nearly 3000 miles of
narrow-gauge railway (mainly metre gauge,
but including most widths berween boem and
4t 8%in) had been built in an endeavour to
provide more general coverage at reasonable
cost, but this made the network more un-
wieldy than ever. Finally, the main-line net-
work was indirect and evasive, its ownership
divided between companies whose route strue-
ture was usually illogical with the possible
exception of the largest company, the Madrid-
Zaragoza- \licante, which had come to own
two of the three most important main lines,
from Madrid to Barcelona and Seville. The
third, running zig-zag fashion from Madrid to

Bilbac and Trun, belonged to the seeond com-
pany, the Norte,

Mready rundown and inadequate, the Span-
ish ratlwavs were savaged during the Civil War
(1936 39). Recovery alterwards was long de-
layed by other concerns and the international
cold-shouldering of Spain for some years after
1945. Although all the broad-gauge lines had
been nationalized in 1939 and taken over by
the Red Nacional de los Ferrocarriles Fs-
panoles, as late as the 19508 there was still
plenty of unspeakably bad main-line track and
steam locomotives a hundred years old sl ar
work alongside the impressive new RENTE
4-8-4s8, 4-8-25 and 2-10-28 which were the
first signs of recovery. However, since 1940
another thousand miles of broad-gauge raillway
have been opened, including new and much
more direet, better-enginecred routes {rom
Madrid 1o Burgos and the north, La Coruna in
the north-west, and Valencia on the Mediter-
rancan coast. Closures have been minor; lines
of that sort tended not to have been built in the
first place.

The history of narrow-gauge lines has been
somewhat similar, although these were not
nationalized generally but left with their for-
mer owners. In recent years a diffcrent state
organization (Ferrocarriles de Via Lstrecha,
FEVE) has been set up 1o operate mosl of them.
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Only along the north coast do they form any-
thing like a system on a large scale; clsewhcere
they were generally isolated, short or middle-
length lines, although the clectrified suburban
network at Valencia and the partly-electrified
(and partly-underground) Caralan Railways at
Barcelona deserve special mention, Many
narrow=-gauge lines have been closed in recent
years, but a substantial mileage remains, and
indeed the metre-gauge main line along the
north coast from Oviedo to El Ferrol was not
completed until 1970.

[.ocomotive Landmarks

The most singular thing abour Spanish loco-
motive history is the faet that many of their
steam locomotives were so long-lived that their
working lives spanned the whole period be-
tween the construetion of the lines they ran on
and their replaccment by diesels or electrics
up to a century later. Coming into action rela-
tively late, and presenting so often such
difticult operational problems, Spanish rail-
ways needed and got the most advanced steam
locomotives European technology could pro-
duce, and benchied accordingly. Not every-
thing survived so long; the less suecessful
experiments, and the hardest-worked ma-
chines, disappeared much carlier. But apart
from a number of smaller machines, RENFE, at
the start of the 1960s, was still running scveral
types of o-6-0 and 0-8-0 which represcented the
very best products of the 18505 and 1860s.
Newer machines were, of course, much more
numerous, including varieties of simple and
compound 4-6-os from the turn of the century,
2-8-0s and 4-8-o0s from soon after, and 4-8-2s
from 1925 on, as well as the advanced postwar
types already mentioned. The 4-3-0s and
4-6-2s, although they could be found, were
never as popular i Spain as elsewhere; both
types lacked adhesion for ther weight, and

their comfortable running at speed was not of

much use. Brute tractive effort at low speed was
de riguenr. This being so, surprisingly little use
was made of articulated locomotives, except by
one smallish company, the Central of Aragon
(which ran from Zaragoza to Valencia). This
had 2-6-6-0 and o=6-6-0 Mallets (the former in
1goh the first European locomotives to weigh
over 100 tons) and also 2-8-2+2-8-2 and
4-0-2+ 4-0-z Giarratts from 1931, the latter the
only European Garratts intended for passenger
work. More of the former were built by RENFE
mm 1961, the last steam locomotives built for
main-line service in Western Europe.
Narrow-gauge locomotives tended to the
small and picturesque, although artieulated
types and tender 4-8-0s were used by some
lines whose trathe warranted them. Onc rare
type, used in Spain than eclsewhere
although it originated in Austria, is the Engerth,
with tender semi-articulated so that some of
s weight 15 available for adhesion. A few
metre-gauge examples, either 2-6-05 or 2-0-4Ts
depending on how one argues the matter, are

more

still at work on the last commercial user of
steam power in Spain, the Ponferrada-Villa-
blino.

Electrification, originally at 1500 but now

1ah

all at 3000v DC, commenced on eertain moun-
tain scctions from 1923 (neglecting a 1911
three-phase curiosity near Almeria now aban-
doned). Some 2200 miles, mostly of the more
important or difficult lines, are now cleetrified.

Train Services and Rolling Stock
Following their long-delayed recovery from
wartime destruction, train services in Spain
are now approaching a reasonable Europcan
norm. Two special singularities exist. One of
them is the fleet of convertible-gauge vehieles;
not only are many four-wheeled freight cars
capable of having their wheels and axles
quickly changed at the French bordcer, but also
a quantity of otherwise standard passenger
coaches, mainly sleeping cars can be changed,
enabling good through services, for example,
between Madnd and Paris. The other and
much more unique feature is the Talgo train,
These trains were originally introduced to
enable high specds to be reached on bad track
in comfort; hauled by a more or less conven-
tional diesel locomotive, the entire train s
articulated in short scgments, each supported
by only two wheels of its own and at the other
end by resting on the next segment. Early
Talgos could not run at any spced in reverse,
but later models are fully reversible and, in
fact, a convertible-gauge specimen instituted a
through service between Barcelona and Geneva.
The passenger-carrying part of the train s
much lower and narrower than conventional
vehicles. Some Talgos sull exist, although with
track improvemenis their raison d’étre has
largely gone. The type had no sucecss outside
Spain; some American experiments were dis-
mal failures in the early 1950s.

Administration and Finance

Some account of the historical difficulties faced
by Spanish railways has been given above. The
picturc on the broad-gauge lincs is now simple;
RENFE is nominally an independent govern-
ment-owned corporation, some 85 percent of
whose direct costs are met by revenue. Most of
the surviving narrow-gauge lines, totalling over
1000 route-miles and including almost all the
northern network, arc operated now by FEVE,
whose cconomics are less favourable.

Tap: An elecerically hauled passenger tramn passes
through typical Swedish countryside.
Right : An wron-vre train i Lappland — note the
frack inspection car i foregropnd.

——SWEDEN——

Sce map on pages 38-30.

SWEDISH STATE RAILWAYS - §]
Statens Jirnvogar,

Central Station, S-r105 50,

Stockholm.

‘Htappy 1s the country that has no history is a
saying which seems to be appropriate when
considering Sweden and her railways. Con-
struction began under state auspices in 1850
when rail transport was already well-established
and therefore had come 1o be regarded as a
boon rather than a threat. The first complete
state linc opened between Stockholm  and
Gitchorg. Stephenson’s standard gauge was
adopted and by 1930 there were 4250 miles of
main-line railway. There was no doetrinaire
adherence o state ownership and a further
5000 miles owned by 72 private companics had
also been built in this period. Of these more



than half avere standard gauge, the remainder
narrow. There were small amounts of res-
pectable 3ft 6bin and tft 11}in (hoomm) but
most were three Swedish feet, that s 2ft 1110
or 8g1mm.

Since that time 5] has gradually taken over
the more important private lines and many of
the others have been allowed to die. Currently
only three are left, although the memory of the
remainder is kept green by four vestigial rem-
nants operated as steam pleasure or museum
lines. Accordingly, S]'s mileage since 1930 has
increased to 7300, including just over 100
miles of 2ft 11in gauge.

Sweden’s railways were fairly easy to build
the only problems were the many river cross-
ings but these were not of excessive size. There
isa 48-span 281 5ft-long bridge across the Giita
near Goteborg which is the longest in Sweden.
The longest tunnel is the ‘Gardatunneln’ o
1.3 miles near Giteborg,

The modernization which has become so
necessary in recent years on most of the world's
railways as a desperate last-ditch defence




Are on the Storhen tram in Sweden.

Hg."u.u‘ r.l;_'f.'.f_' A u;ur(('ru Bao-Ba ;'f'{'['frf.' 1"|-< M ITE

hawls a Swedish express passenger framn.

Extreme right, top: A freight tram approaches the
corkscrem a f.'.:{.’uHr nt at Guormico on the southern
ascent of the Gotthard mam e, Switzerfand

Below : Sweden had two gauges below standard,
At 6o (mostly i the south) and the ndd gauge of
2t ramn. At one place, Vigo (below ), there was
even & small section of four rasl track !

against extinction, has in Sweden been a steady
and continuous process. Electrification, based
on water power, began with the Lapland Iron
Ore line from Lulea to the Norwegian border;
this occurred in 1915 when most industrial
countrics were otherwise engaged. This nor-
thern line was completedin 1922, When, twenty
vears later, the Goteborg-Stockholm trunk
railway was electrified, one could, for the first
time in listory, make a journey of more than
1ooo miles by eleetric train, from Malmao in the

south Riksgransen cast of Narvik, in the
north. Currently 3000 miles are clectrified,
handling go percent of all rail traffic and using

the 15,0000 low-frequency AC system. There
are 757 clectric locomonves 1‘|l|‘~ 170 railcars
and motor-coaches. The tec |1||s||||;'_.\ which has
resulted from this extraordinary acluevement
on the part of such a small naton 15 now a
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major export, and the performance of the
superb railway system is one of the major
factors which has given Sweden one of the
highest standards of living in the world. Sixty-
five million passengers are now carried annually
and 54 million tons of freight are hauled an
average distance of 175 miles.

Steam traction in Sweden was not specially
remarkable, except that most of it was home-

made. One recently absorbed constituent of

S, the ore-hauling Grangesberg (near Lud-
vika) - Oxelosund Railway made railway history
by using a flect of steam turbine locomotives in
normal service; this was both the first and the
only such use in the world, Steam power was
held i reserve in Sweden unil around 1970;
up to that time it had only seen marginal use.
\ more imitated innovation was the privately
owned Mallesta & Sadermanlands Railway's

introduction, in 1913, of the first diesel-
clectric vehicle to run in regular public service.
Diesel traction has a secondary role to play in
Sweden; there are 6go locomotives and 180
railcars in use.

Swedish railway carriages and trains are
exceptionally comfortable; this is mamnly due
to the extraordinary width (11ft 2in), one foot
wider than allowed in Europe generally. The
high standard of cleanliness and small amenities
such as drinking water and ladies’ retiring
rooms play their part. When Europe had three
classes of travel, Sweden was for many vears
the only system 1o provide sleeping accom-
modation in third class as well as first and
second. More modestly dimensioned vehicles,
including USSR sleeping cars from Moscow,
enter Sweden on board train ferries from East
Germany or Denmark.



—SWITZERLAND —

See maps on pages 26-27 and 46-47.

The Swiss Railwavs system s notable not
only for an efficient intercity service, but for a
remarkably comprehensive inter-village one
as well. No other country in the world even
begins to offer its remote corners such a magni-
ficent service of fast and frequent electric trains,
In other aspects of service, Swiss trains also
have few peers: their safety, comfort, con-
venience and cleanhness all rate among the
world's best.

Two reasons for this fortunate state of affairs
must be noted: stable government and long-
standing neutrality in war. The Swiss Con-
federation dates from 18135, well before the
coming of railways. Since that ume political
changes have been minimal, in spite of the four
language groups — German, French, Italian,
Romansh into which the population is
divided.

The way in which the railways have become
organized has also played its part. The Federal
railways, with centralized control, are confined
to the main trunk routes, while most regional
needs are met by independent and provincially
minded local companics ~ often described as
privatc but in most cascs and in truth public.
Only 2934 of the miles of railways in Switzer-
land belong to the Swiss Federal Railwavs, the
remainder being divided among 127 other
administrations. Many of the minor railwavs
ar¢ narrow gauge.

Although this fragmentation allows for local
control, it is not allowed to invonvenience the
passenger or trader. One ticket will cover a
journey over two or more rallways, and baggage
checked through can be relied on to arrive
simultancously with the traveller, even after
several changes of train.

SWISS FEDERAL RATLWAYS -
SBB/CFF/FFS

Schreizerische Bundesbalnen — Chennns de fer
Fédéraux-Ferrovie Federali Stizzera,
Huehschulstrasse 6,

CH 3030. Bern.

Leéft : Smiss mountam engineering 15 well ihlustrated Vhave: A Swiss tnter-caty express features the lat
by the bridge aver the Bietschtal gorge between Brig type Bo-Ba electric lacomotize,
and frandersted

LoG




Above: A pypreal wayside sratvow i the Sweass Alps.

Centre top: A Furba-Cheralp Ratway steam tram
runs throwgl a snom cutieng v Swtzerland fngher

than 1s ey,

Centre: One solution to the snow problent is the steam
rotary plowgh used here on the Bern- Lotschberg

Suuplon Ralway.

I fezgo HIP* Bu-Be bocomutive handles fo

atra ¢ i 3 gradent win the Bern Lotschbhere

Extecme right, top: Ths radway map of Switzerlamd

Jie Foinedoes !.'.J.'r .’n'a'l’h”n’.'l'll'l
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History and Development

The first railway to open in Switzerland -~ apart
from the tip of a French tentacle which reached
Basel in 1846 - was a line from Baden 1o Zurich
which opened in 1847. It got to be known as the
‘Spanish Bun Railway’, from one of its original
staple traffics. As was common in FEurope, sub-
sequent development took the form of private
concessions rather than free-for-all competi-
tion. In this way the trunk railway system was
developed by a number of companies. Three of
them, the Swiss North-Eastern, the Weiss
Central and the Swiss United, were incor-
porated into the Swiss Federal Railways in the
vear 19o1. The Jura-Simplon followed in 19ob
and the Gotthard in 1909; the only trunk route
1o eseape nationalization was the Bern-Lotsch-
berg-Simplon railway, which was not openced
until 1g13.

Belonging to a country without indigenous
fuel supplies, Switzerland’s railways suffered
serious problems during World War | and,
accordingly, immediately the contliet was over,
electrification was undertaken. By 1925 on the
SBB, only secondary routes remained. The
SBB became totally electrified in 1963 and in

fact today, only four short private lines remain
in the hands of other forms of traction.

In recent years much effort has been put into
re-aligning and doubling sections of trunk
route that were originally single and so sharply
curved as to preelude fast running, Having
regard to the terrain, this has invelved very
heavy expenditure.

Civil Engineering

The task of laying out a main-line railway
system in country that would daunt a mule-
train, has given Switzerland some of the
world's greatest railway engineering, including
the longest mountain railway tunnel which
joins Brig in Switzerland 1o Domodossola in
Italy. Strietly speaking the Simplon is two
tunnels, the first single line bore being com-
pleted in 1906 and the second in 191z It is
12.25 miles long. The double track g.3-mile
Gotthard tunnel, the previous longest, was
built between 1880 188g.

As remarkable as the long tunnels are the
helicoidal ones used to overcome height dif-
ferences while still keeping the gradient down to
an acceptable figure, The four double-track

ones on the approaches to the Gotthard tunnel
are specially notable  and quite bewildering
to the traveller.

The bridges and viaducts in the Swiss Alps
are, as might be expected, also remarkable;
particularly elegant are the arched masonry
structures typical of construetion in the days
before 1914, The Swiss were among the pio-
neers in the use of reinforced concrete and
structures buile in connection with doubling
and re-alignments — no new main lines have
been built since 1913 and have made much use
of this method of construction,

The extensive use of steel sleepers is an
unusual feature (for Europe) of Swiss railway
track, although practice regarding rencwals is
now more in line with the rest of Europe. In
cither case the Swiss love of order and tidiness
is reflected in a permancnt way that can only be
described as manicured.

Locomotive Landmarks

The Swiss developed their own school of
locomotive design, influenced at the starg by
that of their larger neighbours, Franee and
Germany. Until 1875 most Swiss locomotives



were built abroad, but in that year the Swiss
Locomotive Works of Winterthur, directed by
an Englishman called Charles Brown, sup-
phed its first mam-line engine. This was a
2-h-0T for the North Eastern Railway. It is
interesting to note that, having Walschearts’
valve gear and two outside cyhnders, this
machine had the exact mechanical layout of the
steam locomotive m its final form of a century
later — well in advance of world thinking at
the time. Most subsequent Swiss locomotives
were constructed by the firm. A short flirtation
with the Mallet principle for sharply curved
mountain hines left httle mark - the conclusion
reached was that the complications were not
worthwhile.

French influence was felt with the introduc-
tion of four-cyvlinder compounds from 1go1
onwards. A long series of such 4-0-0s were
built for the vouthful Swiss Federal Railways.
The culmination of Swiss main-line steam
\ 2-10-0and a
working order and are

were the 2-10-08 of 1913-17.
4-0-0 survive an
occasionally run.

Since World War I construction has been
virtually confined to electric locomotives with
specialist firms hike Brown-Boveri and Oerlikon
supplving electrical equipment.  Originally
construction followed steam principles with
the wheels driven via coupling rods; the famous
‘crocodile” articulated 1-c-c-1s8 for the Gortt-
hard hine were specially notable.

Although a few rod-drive locomotives sull
survive, the fleet built for general main-linc
clectrification during the 1g20s had (mostly)
individual motors for each driving axle. The
2-Do-15 and 2-Co-15 supplied then, still give
good service although more conventional Bo-
Bos and Co-Cos arc now the front runners.
Powers as high as tooohp per axle were pio-
neered in Switzerland during the 1950s.

Incidentally, the Swiss call a 2-Do-1 an
Acg 7 and a 1-C-C-1 a Ceh/8. The first letter
is an indication of the maximum pernutted
speed, A being fast, C being slow, ete; e means
electric; 4/7
seven. Hence, the steam 4-6-0s were B3/'5 and
the high speed Bo-Bos are Reg'y, R being
chosen because there is no letter before A in
the alphabet. Switzerland is the only country
in the world which opts out of internationally
recognized classifications for motive power
types.

One form of Swiss traction, unigue 1o the
world, was a wartime expedient whereby an
o-(=0T" shunting locomotive was fitted with
clectric heating elements and a pantograph
collector., With almost all the elcctricity used
coming from water power (many of the genera-
tors arc over fifty vears old and still efhicient)
this was not so extravagant a procceding as it
might otherwise seem.

Operations and Services
The amazing frequency, comprehensiveness,
comfort and cleanliness of Swiss passenger
train services has been mentioned. In statis-
tical terms 210 million passengers are carried
annually in a fleet of 3600 carriages.,

Freight operanion is dominated by Switzer-

1

means four axles driven out of

land’s position as the “Turntable of Europe’
and the consequent great flows of traffic over
major international arteries such as the Gott-
hard line. Although such *bridge route’ opera-
tions are intrinsically profitable, there is another
side to the coin; international trade can fluc-
tuate enormously and cause such debacles as a
fall from 46 million tons of freight carried in
1974 to 35 million carried in 1975. How can
Switzerland’s 26 400-strong wagon fleet be
utilized efficiently in the face of such variations
as these?

Although the fascinating giant signalling
bells of the SBB are now history, Swiss signal-
ling is sull distinctive. Notable are the square
distant or warning signals which indicate
messages not only by colour but by the pattern
of the lights. One-man locomotive operation
has been a feature for many years; the safety
precautions inelude not only the usual *dead
man’s handle’ but also a vigilance button,
which the driver has to press at prescribed
intervals to indicate his continuing awareness.

BERN-LOTSCHBERG-SIMPLON
RAILWAY - BLS
11 Rue de Genére,

Bern.

Although working in close association with the
Federal Railways, the Bern-Lotschberg-Sim-
plon Railway is notable beeause it is the only
section of the European trunk network not to
be owned by a national government.

Of the main-line railways of the world, the
Lotschberg, when it opened in 1913, was the
first to be built as an ¢lectric raillway from end
to end. It was also among the very carliest to be
worked electrically. The conception of the line
resulted from the fact that Bern, the capirtal of
Switzerland, was a railway cul-de-sac, whereas
Geneva, Lausanne, Lucerne, Zirich, Basel
and other places all lay on the great through
routes that got Swiss rails known as the
‘turntable of Europe’.

Getting no satisfaction from central govern-
ment the citizens of Bern set out on their own
to drive a main-line railroad, 75 miles long,
through the Bernese Alps to reach the Simplon
main line at the north end of the great tunnel.
They raised the money and work began in
1902, The main task was the g.1-mile Lotsch-
berg tunnel and here for once the mountain
zods decided to show who was master. An
unsuspected cleft in the terrain was pierced
and 23 men working at the tunnel face perished
in the deluge — a mile of completed tunnel had
to be abandoned and three curves introduced
to form a wide kink in the alignment to avoid
the trouble area.

The BLS also financed a cut-off line, which
includes the 4.5 mile Grenchenberg tunnel, to
shorten communication between Bern and
the North. This, however, is only used by
Swiss Federal Railways trains.

High-voltage single-phase AC clectrifica-
tion had then barely emerged from the labora-
tory and when clectric trains began to run
there were major difficulties with unexpected
surges of power. Lots of volts and amps would

then go the wrong way — with dire results,
Experience was quickly gained and the little
Lotschberg railway was the pathfinder for the
oreat Federal Railway clectrifications of the
1920s. Rod drive 1-E-1 (2-10-2) locomotives
were supplied first, supplemented between the
wars by great articulated 1-Co-Co-1 machines.
In 1947 the BLS pioncered a plain double-
bogic locomotive with 1000 horsepower per
axle, an amazing figure for the time; in due
course the rest of the world followed.
Forty-five electric locomotives, 130 passen-
ger carriages and 310 wagons are the mam
items in the rolling stock fleet. The last figure
bears no relationship to the role of the BLS as
an international carrier of five million tons of
traffic: eight million passengers are also con-
veved, expenses being 8g percent of receipts.

Independent Swiss Railways
This railway feat-of-arms, unparalleled else-
where in the world, putting almost every Swiss
hamlet and mountain top on the railway map,
deserves a closer look. In the lowlands the
independent lines tend to be a hybrid between
a street tramway and a country branch line and
are clectric. The first Swiss electric line was the
two-mile line from Grutschalp to Mirren,
opened in 18¢g1 and the first electric local (as
opposed to mountain) railway was the three-
mile line from Orbe to Chavornay, opened in
1893. Typically, the trains start from a tram
stop in the street outside the main station, but
take to their own right-of-wav outside towns.
Again typically, they are of metre gauge but
standard-gauge freight cars can be hauled on
transporter wagons. This is a type of railway
which has almost disappeared from the rest of
the world.

But Switzerland’s mountain railways are
what the country is famous for. Now there are
four ways of climbing a mountain by rail. The




first way (for very steep inclines) is to haul onc
car at a umec with a cable. Such funicular
railways arc outside the scope of this book. The
second way is to usc a rack-and-pinion arrange-
ment, a cog railway as it is somerimes called.
The third way is to avoid ‘artificial” aids and
make the climb more gradual by extending the
distance, either by making U-turns on stcep
mountain sides, or by building spiral tunnels
inside them. The second and third ways can be
combincd to produce a railway that works by
the rack on very steep sections and by adhesion
elsewhere. Descriptions of outstanding lincs in
all these categories follow. And because it is
Switzerland under discussion, outstanding
means outstanding in the world.

WENGERNALP RAILWAY - WAB
Wengernalpbaln,
Duterfaken.

The largest purely rack railway in the world (by
a substantial margin) is the twelve-mile 2ft 7%in
gauge Wengernalp Railway in the Bernese
Oberland. T¢ runs in full view of some of the
greatest rertausender (13,1004 ft) peaks in
the Alps. The line was built for sightseers in
1893 - winter opening for skiers was an after-
thought which did not occur until over ten
vears later and in due course brought English
names like ‘The Bumps', *Mac’s Leap’ and
‘Slip Cartilage Corner’ to certain points in
WAB terrain.

The WAB 1s quite a complex system with
junctions and elaborate station layouts. The
arrangements at points whereby, since the
motive power has no adhesion drive, the rack
15 kept continuous are fascinating to sec. Steam
ruled on grades up to one in four from the
opening in 1893 until 1908, when electrification
at 1300v DC was carried out. Separate loco-
motives were universal until after World War

!HJﬂ cenlre ! ; Steany fonrst [rain crasses f;“' stome
arches=on-an-arch bridee at Wiesen near Daves on

the Rhaetran Rarlway.

I1; since then the ubiquitous power car has
taken over, Trains are limited to two bogie
vehicles and onc four-wheel ski-and-luggage
truck. Currently there are 24 railcars, eight
locomotives, forty trailers and fifty goods
vchicles; 2.3 million passengers are carried
annually. Connection is made at the WAB's
lower termini and (oddly enough) also at its
highest point with metre-gauge rack-and-
adhesion lines. Thus Kleine Sheidegg, altitude
fizhoft, is connected by an extraordinary line -
the Jungfrau Railway — which runs mainly
inside the Eiger mountain, to the highest point
(11,800ft) reached by rail in Europe.

hove : Jungfrawpoch statron on the Jungfran R

Tup right : A tram en route to Zermatt ascends a

1o & rack section near Tasch, Swizerland.

RHAETIAN RAILWAY = RhB
Rhdtische Bahn  Chemin de Fer Rhetigue
Ferrovia Retica  Viater Rietica,
Cll-7002, Chur, Graubunden.

In saying that the Rhaetian Railway system in
southeast Switzerland is justifiably world-
famous in many ways, one must add that it is
no more so than the country in which it was
built. The canton of Graubunden (the ‘Cira
[.eagues’) was once ruled by a Prince-Bishop at
Chur, but is now the largest canton of the Swiss
Confederation. In deference 1o the locally
spoken ancient Romansch tongue, the Rhaetian
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Railway spells 1ts name in that tongue as well
as in German, French, Italian and English.

The RhB began life in 1889 as the Landquart-
Davos Railway, bringing passengers from the
mam line up the Pratigau Valley to Klosters
and Davos. In those days most visitors were
connected with the tuberculosis sanitaria at
Davos, but among them must be included early
skiers who found a way down from the moun-
tains above Davos to Kiiblis and for whom the
Parsenn funicular was later built. Even now,
Davos’ winter holiday season is busier than its
summer one — the RhI3 peak month is Feb-
ruary.

The problems of
(5280ft) were overcome (and rack sections
avoided) by steepening the gradient to 1 in
22.5 (45 per thousand) but when the time came
a few years later to connect world-famous St
Moritz (altitude 6180oft) to the outer world by
train, the traflic anucipated suggested the
casier figure of 1 in 29 (35 per thousand).
The penalty was civil engineering on an
altogether different scale with breathtaking
bridges and viaducts, four spiral tunnels (two
placed one directly above the other) and finally
the 3.7-mile Albula tunnel under the pass into
the Engadine, the high valley in which St
Moriutz lies.

Extensions followed ; the one in the so-called
Lower Engadine, leading to Schuls-"Tarasp on
the Austrian border, was intcresting in that it
was completed in 1913 as an electric railway.
[t became a prototype for electrification of the
whole Rhaetian system, which was completcd
in 1923. The low frequency AC system was
used, with 11,000v (nominally) at the contact
wire. ‘I'rains could descend the long inclines
using their motors as dynamos to give braking
and return power to the system; provision had
to be made for disposing of surplus power (the
hydro-electric power supply system was origi-
nally self-contained) when all trains on the
railway were running downhill!

After an early affair with articulated Mallet
locomotives, the RhB settled in steam days fora
fleer of 29 noble 2-8-o0s, two of which survive
for the pleasure of rail fans. Their replacement
in the 19208 with only fifteen equally noble C-C
‘crocodile’ electrics tells its own tale. More
conventional bogie locomotives now haul the
dining car expresses and most other trains.

Signalling on the RhB is particularly de-
lightful; the passage of trains is marked by
sonorous notes struck on giant block bells
standing hike enormous toadstools on station
platforms. The original revolving disc signals
have now ncarly all been replaced by coloured

lights.

chmbing up to Davos

Currently there are sinty electric locomo-
tives, forty clectric railears, joo passenger cars
and 1100 freight cars. These carry 7.5 million
passengers and 750,000 tons of freight annually
on the 2 p4-mile system.
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See map on pages 118-119.

USSR RAILWAYS
Novo Basmannaya 2,
Woscomw 10714.

The railways of the Soviet Union form by far
the largest single system in the world. Having
85,700 route miles, they are well over twice as
large as any other and extend over Hooo miles
from west to east and over 3ooo from north to
south, The first public railway in the land was
opened in 1837 between St Petersburg (now
Leningrad) and the royal resort of Tsarskoye
Selo, fifteen miles. T'he first trunk line over the
4oo miles separating St Petersburg and Mos-
cow opened on 13 November 1851. This is the
line where the Czar, asked to choose the route,
sent for a ruler and drew a line; fortunately the
country is flat!

T'he privately owned railway systems did not
cope well with the demands of the Crimean
War of 1877 78 and the government set about
nationalizing them. One third had been ac-
quired by 1900 and two thirds by 1914. ‘The
state also set up factories to make the USSR
self-sufficient regarding locomotives and rolling
stock. Standard designs were also adopred.

Much has been written of the crossing of
other continents by rail but the construction
of the sgoo-mile trans-Siberian railway surely
eclipses them all. The dates are rather com-
plicated:

1891 The enterprise is approved. Tsarevitch
Nicholas inaugurates construction at
Vladivostok.

1go3 The line is complete, except across Lake
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Right : Crowds throng the subrrban platforms at the

Kazan station m Mascomw.

Bavkal, where there is a ferry service.
The journey also involved S8oo miles
(the Chinese Eastern Railway) laid in
Manchuria, which was foreign territory.

1go5  The loop round the shore of Lake
Bavkal is completed.

1915 The line north of the Chinese Border
the Amur River is complcted, giving
a continuous railway on Russian soil
from Moscow to Viadivostok,

When revolution came in 1917, half the pres-
ent network had been completed, although the
emphasis was much more in the European part
of the USSR than in the Asian. The latter with
two-thirds of the land area had less than one-
fifth of the mileage.

The new regime made tremendous efforts,
at considerable sacrifice, to improve and extend
the system. All vehicles were fitted with wr
brakes and converted to automatic coupling
before 1939. No doubt the fact that the Soviet
gauge of s5ft oin differed from that of all her
neighbours except Finland, probably helped
by minimizing the problems of interchange.
Lines laid with weak track were strengthened
and many new ones were built, particularly in
Asia. Others, including the trans-Siberian
from end to end, were doubled. Today the
trans-Siberian line 1s having to be duplicated,
on a new course further north.

The devastation in areas overrun by the
Germans m World War 11 was on a colossal
scale, but it was usually possible for most of the
rolling stoch and cven workshop equipment
to be evacuated in time. After the war, once
the destruction had been made good, the
strides made were even more remarkable.
Thirty thousand miles of new route have been
built, stcam has been almost eliminated and

1ih

electrification of 235,000 miles of line has meant
that over half of Soviet rail trathie is hauled
clectrically.

Civil Engincering

In addirion to being the world’s biggest svstem
in the operational sense, the USSR has the
biggest railway rolling stock, 17ft zin in height
and 11ft 2in wide. For many vears these magni-
ficent dimensions were not matched by track
strong cnough to carry a corresponding load.
Locomotives with, say, a twenty=ton axle-load
tound themselves with a very limited territory
in which to work.

Although the great rivers of the USSR
intersect the railways at numerous pomts, no
bridge is recorded as being longer than a mile.
Similarly, there are no tunnels of world class in
the USSR. The longest one is, as one might
expect, in the Caucasus mountains, This is the
Suram Tunnel, 2.5 miles long, on the Baku-
Poti line.

Locomotive Landmarks

The first steam locomotive in the USSR ran
on an industrial line in the Urals. M Chere-
panov built it in 1833 following a visit to
England. Locomotives for the first Sovict lines
were imported from Britain and elsewhere, but
indigenous production began in the early 15408
at St Petersburg under the supervision of Ross
Winans of the Baltimore & Ohio Railroad in
America.

The steam period in the USSR is remarkable
mainly for the exceptional amount of standard-
ization that was achicved both before and after
the 1917 revolution, as well as for its extraordin-
ary continuity across that watershed in history.
The basic simplicity and, in later vears, Soviet
duplication of North American designs served

as recognition of what best suited Soviet con-
ditions rather than inability to comprehend
or design anything clse; in the USSR, the
academic foundation of and experimentation
into possible improvements to the steam loco-
motive were carried further than anywhere
else.

Two projects suffice to illustrate this point.
In 1934, In order to provide a big pull on
lightish rails, a fourteen eoupled 4-14-4 loco-
motive was built, the longest non-articulated
locomaotive ever constructed. In the event,
interaction between the track and the 33ft
rigid wheel-base caused problems that were
never surmounted.

\ little later, attempts were made to develop
a type of locomotive known as the Teplo-
parovozy. This was a combined steam-diesel
machine, which used steam for starting (re-
member that a diesel gives no push when
stationary) and diesel plus steam for running;
the steam was generated by waste heat from the
diescl cvlinders. Theoretically there is a pro-
mise of thermal efficiency better even than a
diesel, as well as there being no need for the
complications of clectric or hydraulic trans-
mission. Three attempts were made, two before
and one after the ‘Great Patriotic War' but in
the end success remained elusive. Yet the
promise remains.

Out on the line could be found the *I class
o-10-0, the most numerous locomotive class
ever built. Thirteen thousand of them were
made between 1912 and 1947. In the 19205 a
batch was hurriedly ordered from Nohab of
Sweden; they were loaded onto a Soviet ship
which promptly unloaded gold bars on to the
quayside in payment.

The standard passenger locomotive, the ‘S’
2-6-2, the most numerous passenger class in




the world, was built to the tune of 3000 or so,
over an even longer period, from 1910 o 1951.
Some 2-8-4s and finally 4-8-4s (the latter of a
particularly handsome design) supplemented
the 2-6-25 on the heaviest duties.

Freight movement was dominated by 13,000
2-10-05 and 2-10-2s of onlv three classes,
supported by 2000 2-10-0s captured from the
Germans, For light shunting, industrial and
pilot duties the ‘O’ (for *principal’) o-8-o, the
first Soviet standard design of 1891, survived
almost until the end of steam, an event which
in 1978 has not ver been confirmed.

At 1ts maximum in 1957, the steam fleet of

315,000 was easily the world’s biggest. Ten
classes accounted for over 3o,000! In that vear
steam construction was halted without warning
and Kaganovitch, the Commissar of T'rans-
portation who faveured continuance of steam,
almost certainly liquidated.

The Soviet school of design had little effect
on the world’s locomotives outside the mother
couniry - except in China, where it has been
total.

In spite of the commendable cfforts that
were made, reliable diesel locomotives were
not produced in the USSR before 1945 but,
influenced by some American units that arrived
during the war, production began in earnest
afterwards. The carliest ones were conserva-
tively rated at around 100ohp for each unit. A
zooohp unit was not out of the prototype stage
in 1956 when the political decision tw ger rid
of stcam meant that the new design had pre-
maturely to be put inte mass preduction. The
next step up, which led to 3o000hp per unit was
taken sensibly and slowly. In this way success
was achieved. The size of the present fleet
remains a state secret but is no doubt in the
region of 10,000,

L. i
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The USSR's elecrric locomotives are not
specially remarkable, except that there are a
lot of them and all are of the bogie type. A long
serics of designs with three-axle trucks were
developed trom some prototypes supplied by
GEC of USA in 1929, Other protots pes have
been supphied since the war by France, Ger-
nany and Sweden and production units from
(zechoslovakia: the bulk, however, are home-
made, both tor 3ooov DC and 25,000v AC. A
common design is a permanently-coupled
twin unit, with four two-axle trucks

Train services

Freight dominates rail operations; the rwo
million ton-miles produced annually by the
railways is not only the greatest on any system
in the world but is more than ALL the rest of
the world’s railway traffic put together. This
15 a figure so big as 1o be meaningless, but if one
considers the overall tonnage handled per year
(3000 million) one gets a hgure perhaps of
250,000 loaded wagons dispaiched cach day.
A wypical treight train will weigh in the region
of 3000 tons.

Passenger trains are in general timed to keep
up with freight - but no more - and in conse-
quence are not fast. The ‘Russia’ (the correct
name for what is usually and incorrectly known
as the “T'rans-Siberian Express’), for example,
averages 3o mph on its 5900-mile journey from
Moscow to Viadivostok, The standards of
amenity and cleanliness are high; each coach
has two artendants to keep it ¢lean and heated,
with the samovar on the boil. The premier
Communist country can hardly have classes, so
there are soft and hard cars. In spite of 1ts
taking second place to freight, the passenger
count amounts to 3z00 million each vear,
second in the world.

MOSCOW METRO

NMuoskovskr Metropolitana fmem V. Lewmna,
5 Kulokolbnikoy Street,

Moscomw 103045.

T'he first section of the Moscow Metro was one
of the great show-pieces of the revolution
although built using compulsory labour. The
magnificent stations in the central area would
more aptly be described as palaces The first
line opened in 1934 Since then further lines
have been built (three transverse, three radial
and one circular), making a 103-mile syster
The gauge is the Soviet standard of 5t an
current 8235v [DC with third rail. The Meiro's
annual traffic of 1800 million passengers 15 by
far the heaviest traffic handled
underground railway.

any city
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—YUGOSLAVIA—

See map on pages 86 87,

YUGOSLAV RAILWAYS - JZ
Jueostovenskilh Zeleznica,
Nemanjina 6,

ﬁ:‘;{iy‘;ul{:'.

Yugoslavia was another country created by the
\llies in 1919, partly from the dismemberment
of the Austro-Hungarian Empire, but includ-
ing most of the territory of the former King-
doms of Serbia and Mantenegro. The first
railway in what is now Yugoslavia was a section
between Maribor and Ljubljana  of the
Austrian main line from Vienna to Trieste, then
an Austrian port. It opened in 1849, Steady
extension took place in the arca controlled by
\ustria. In 1878 the Austrians imvaded Bosnia
and Herzogovinia (then under Turkish domi-
nation), and during this campaign laid narrow-
gauge military railways. This system remained
after the Turks were driven out; its main line
nnected Sarajevo, Mostar and Dubrovnik
the rest of the country and involved major
engineering works as well as sections of rack-
and-p operanon.
The Kingdom of Serbia had both standard
and Basically, the
former applied on the plains and the fatter in

narrow-gauge  rallways,
the mountains and the system penetrated to the
Bulgarian and "Turkish borders as well as to the
\egean Sea at Salomika. Tl

narrow  gauge

120

reached Uzice (now Titovo Uzice), twenty
miles distant across the mountains from the
Bosnian border.

Croatia was part of Hungary, and the Hun-
garian MAV system owned the trunk line from
Budapest via Zagreb to Fiume (now Rijeka).
All these areas became part of the new Kingdom
of Yugoslavia after World War 1.

There was great destruction of railways in
World War I. The Serbian system (740 miles
of standard gauge and s00 miles of narrow
gauge) was almost totally destroyed.

After that war, the newly independent King-
dom of Yugoslavia restored the railway system,
first bringing the Simplon-Orient Express
route from ftaly via Belgrade to Bulgana up to
mternational main-line standard. A new nar-
row-gauge link, involving some magnificent
spirals in the mountains and the mile-long
Sargan tunnel, was opened in 1925, 1t joined
Visegrad to Uzice (now Titovo Uzice) and thus
connected the Serbian and Bosnian systems.
After a eonnecting line into Belgrade had been
built in 1928, through running - of a dubious
kind was possible between the Serbian
capital and the Adriatic at Dubrovnik. Before
the war, Salonika was the main Serbian port.

In World War 11, from all accounts, it was
trains and the people in them which got
destroyed, rather than the raillways themselves.
Four million out of sixteen million Yugosla-
vians died, but they took a proportionate
number of the enemy with them. The survivors
gained a strength of purpose from these sacri-
fices which enabled them not only to drive out

the Germans but to resist Soviet domination
as well, Few visitors were allowed into the
country in the first vears after the war but
Laurence Durrell (who served in the British
Embassy then) writes a hilarious account of
Yugoslavian rail travel in his book Esprit de
Corps — in English in spite of its title - telling
something of the happy-go-lucky air of those
davs, no doubt a reaction from the terrible
vears that had gone before.

The Communist government of Marshall
Tito, in spite of many other calls on its meagre
resourees, then embarked on the greatest
railway project to be construeted in Europe
since the war. [t was undertaken in order to
provide Belgrade with an outlet to the sea, a
mere 200 miles away across the mountains, but
470 miles by the meandering course of the
narrow-gauge railway already discussed. The
26-hour journey, involving such fascinating
but time-wasting delights as rack-and-pinion
working south of Sarajevo, was definitely for
enthusiasts only,

The new line, which was to run to the port of
Bar rather than Dubrovmk, had been planned
before the war. Construction started in 1952
and after a little go-stop-go in the early vears,
was opened throughout on 27 November 1975.
It is 298 miles long; some idea of the work
involved may be judged from the fact that 72
miles are in tunnel, the two longest, Sozina and
Zlatibor, both being 3.9 miles in length. Two
hundred and fifty others average 450 vards
cach; 234 bridges aggregate to nine miles and
include the Mala Rijeka Bridge, 613ft high




15181t long with a 460-ft central span. Electri-
fication is in progress.

In the meantime, work had been initiated
on the less spectacular tash of transforming the
original system, which had previously con-
sisted of 4500 miles of standard gauge and over
2000 miles of narrow, into one of 6300 miles of
standard gauge and a few stubs of narrow. The
65 miles of electrification (1C), inherited from
the Italians in the north, have become 1650
miles; most of this is wired at 25,000v AC.
Incidenmally, the Bosnian-Herzegovinian 2ft-
Hin gauge mountain network, with 650 locomo-
uves was, until conversion and abandonment
took hold in the 1960s, the largest in the world
laid 1o a gauge as narrow as this.

The locomotive power which Yugoslavia
inherited came mostly from Austrian and
Hungarian sources, but mechanical engineers
in both these countries had a tendency towards
complications as a means of solving difficult
traction problems. It is significant that the new
administration adopted straight-forward Ser-
bian designs (2-6-2s5, 2-8-0s and 2-6-0s) for
stop-gap construction, following this with
some very simple and handsome two cylinder
2-8-25, 4=hH-25 and 2-10-0s with interchangeable
components for the main lines. The ruggedly
basic Bosnian 0-8-2s went on being built for
the narrow gauge. Such extravagances as
2-6-6-0s or o-10-25 with flexible wheel-base
(on the Klose system) and many other curiosi-
ties were not duplicated, although - to the
regret of the mechanical department but to the
pleasure of ferro-equinologists ~ had to con-

tinue 1n use for a long time because the country
lacked the resources to replace them.

In traffic terms JZ is a busy railway, annually
hauling cighty million tons of freightan average
distance of 180 miles as well as carrying 130
million passengers. "T'he amount of equipment
is (unusually for a Communist country) given
as 550 steam, 320 clectric and 8co diesel
locomotives, 3400 passenger cars and 52,000
wagons. The steam locomotives are mostly in
reserve.

—Vartican City —

VATICAN RAILWAY

The shortest railway system in any sovereign
state is the final half mile of what is effectively
an Italian State Railways siding leading into
the Vatican City. Iron sliding doors shut off
the rails in the Holy sce from the secular ones
outside. Provision is made for special passenger
trains, although these have been almost non-
existent in recent years.

Hhove : Untef well weto the 1708 sections of the onee
frwege 2ft tun gange petworl e Yogoslavea continued
wften by steam. s section of the
lustria Hlungarian empire wsed 0-8-2 and 2-8-2

to frrction

steam lncomotives, ran huffet cars and had rack
sections. Mere 15 a typreal trawm on the lne from
Here cfuate {'_\.{'rrpf'fr' belund donble-lieaded ‘f;
class 0-8-25 camplete with spark arresters on thewr
chimme ys

Tup lefr: The new Yugoslavian line from Sarajevo

to Pluce 15 elec m_fh‘::'
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North America
The Official Guide

Canada
Canadian National Railways - CN
Canadian Pacific Limited - CP RAIL
Cartier Raillway Company
Other Canadian Railways

\lgoma Central Railway

British Columbia Railway

Ontario Northland Railway
Quebee, North Shore & Labrador Railway
White Pass & Yukon Corporation Limited

Mexico
National Ratlways of Mexico

United States of America

The Pullman Company

\laska Railroad

\mitrak  National Rail Passenger Corporation
\tchison, Topcka & Santa Fe Railway

Autotrain Corporation

Bav Area Rapid Transit BART

Black Mesa & Lake Powell Railroad

Boston & Maine Corporation

Burlington Northern Inc.

Chessie System Inc,

Chicazo, Milwaukee, St Paul & Pacific Rail-
road -~ The Milwaukce Road

Chicago & North Western Transportation
Company

Chicago Transit Authority
Chicago, South Shore & South Bend
Railroad

Conrail - Consolidated Rail Corporation

Cumbres & Toltec Scenic Railroad

Delaware & Hudson Railway

Denver & Rio Grande Western Railroad

Detroit, Toledo & Ironton Railroad

Edaville Railroad

Florida East Coast Railway

Hlinois Central Gulf Railroad

|,m'|j_', Island k'.lil Road

Maine Central Railroad

Other US Railroads

Mount Washington Cog Railway

New York City Transit Authority

New York, Ontario & Western Railroad

Norfolk & Western Railway

Ponce & Guayama Railway (Puerto Rico)

Port Authority Trans-Hudson Corporation
PATIHI

Seaboard Coast Line Industrics Inc

Southern Pacific Transportation Company

Southern Railway Syvstem

Southwestern US Railroads
Massouri Pacific Railroad - MoPAC
Chicago, Rock Island & Pacihic Railroad
Rock Island
St Louis - San Francisco Railway Svstem
Missouri — Kansas — Texas Railroad — Kary
Kansas City Southern Railway

Strasburg Rail Road

Union Pacific Railroad

Western Pacific Railroad

Inevitably the railways in North America are
dominated by those in the United States, but
it is pleasing to note, that, in sharp contrast to
those of other continents, railroad cars can
and do circulate over virtually the whole of the
mainland portion without any significant tech-
nical or political problems. Compatible coup-
lers and brakes as well as an identical rail gauge
(except where the spikes have worked loose)
assist the former, commonsense and restraint
the rarest of all human qualitics, especially
among governments - the latter.

Having recently won independence from
Great DBritain, the USA, when railways first
came to North America, chose to call ther
lines, railroads, although some companies con-
tinued to use the British ‘railways’. The term
railway is fairly universal in Canada,

THE OFFICIAL GUIDE
az2g West 33rd Street,
New York, New York.

No treatise on the North American railroad
scene could avoid mention of one great institu-
tion — the once-monthly Official Guide of the
Railways and Steam Navigation Lines of the
United States, Porto Rico [sic], Canada and
Cuba, Taking April 1949 as an example, we
find a modest 1504 page volume, listing the
services oftcred at 138,000 railway stations from
\aron, Georgia via (the writer is interested to
ce) [Hollingsworth, Louisiana, o Zylonite,
tassachusetts, The 730 railroads listed begin
the Aberdeen and Rockfish and end with
th a RR i Arizona. Vanished delights
such ‘California Zephyr’, the ‘Orange
Blossom
ticth Cent

ceial’, not to mention the “Twen-

Lamited’, abound in its pages.
With the virtual extinetion of passenger service
in the USA on the part of individual railroads,
The Offrcral Guide has now become smaller but
remains full of interest.
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——CANADA——

See map on pages 126-127.

Sharing a long border with a country as popu-
lous as the United States has meant that Canada
is forced of necessity and not compulsion to
adopt many US practices and policies. Canada’s
railways reflect this precisely especially re-
garding equipment; well-proven USA stan-
dards and practices prevail across the border.
In this respect, the main Canadian railroads
arc just two more North American ones,
interchanging cars and, in fact, owning a lot
of trackage south of the border.

Although similarities exist, the Canadians
have done a far better job than their neighbours
in establishing a working relationship between
railways and government. For example, the
privately owned Canadian Pacific competes
with the nationalized Canadian National for
important flows of traffic keeping both parties
honest. Furthermore in a sparsely populated
country railway administrative problems came
carly — the bad period in Canada oecurred
sixty years ago, not now. With more than 190
miles of railway per thousand people, Canada
has, on this basis, more railroad than any other
country in the world, but because of the tracts
of uninhabited territory, the country is low n
the league on a ‘per squarc mile’ basis. Being
at such extremes statistically, it 1s all the more
creditable that the railway problem has been
dealt with so well.

Passenger service, usually with sleeping and
dining accommodation, is provided on most
lines other than those purely of local interest.
For some vears, the Canadian government has
subsidized the railroads concerned, for this
loss-making acuivity. In 1978 the basis on
which this happens was altered; an organiza-
tion called Via Rail Canada has taken over the
passenger trains — the name was previously
uscd for joint CN/CP passcnger marketing.
Service, however, continues, but some rational-
ization has occurred. For example, duplicated
CN and CP daily services across the continent
have become integrated.

CANADIAN NATIONAL RAILWAYS -
CN

435 Lagauchetiére Street W,

Wontreal, Q_m'ln‘:',

Canadian National Railways came formally
into cxistence in January 1923, when all the
government-owned lines in Canada werc amal-
gamated. In fact, the name had been in use
since 1918, The oldest of the constituents
was the Grand Trunk Railway of Canada,
incorporated in 1853. The GT's first com-
was the fourteen-mile hine from La-
prairic, Quebee to St John, New Brunswick
opened on 23 July 1836, It connected the St
Lawrcence River with the Richelicu River,
which flowed into the Hudson River. Henee,
an all-steam service by water and by rail from
Montreal to New York was available. The GT
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developed into a large network in eastern
Canada and alsoe had lines across the border in
Michigan, Indiana and the New England
States. Its associated company, the Grand
Trunk Pacific, began at Prince Rupert on the
Pacific coast. The two lines came under
government control in 1919-20.

The Canadian Northern was privately owned
and also went sca to sea. Financial difficulties
led to state control in 1916, Other lines, such as
the Intercolonial Railway in New Brunswick
and Nova Scotia, the Prince Edward Island
Railway and the National Transcontinental
Railway - from Quebec via a northern route
direct to Winnipeg — were government-owned
from the start.

The new child, Canadian National, had
24,000 miles of track at birth. Until the US
mergers of the 19bos, it was the largest in
North America. Among its tentacles was a lineg
which went rooo miles north from Winnipeg,
through wvirtually uninhabited territory to
polar-bear-infested Churchill on Hudson Bay.

(For many years it was the most northerly of

its branches.) Even today a sleeping and dining
car train (vou cannot call it an express - there
are 77 stops) gocs all the way and back three
times a week., Grain exports were the line's
rawson o 'étre; Hudson Bay, although frozen up

cach year for eight months or so, provides a
much shorter route to Europe than the St
Lawrence River.

At present, CN's most northerly point is the
recently built line, running north from Edmon-
ton, to reach mineral deposits near the Great
Slave Lake. The most casterly point reached by
CN is the far extremity of the 3ft-6in-gauge
line of the ex-Newfoundland Railway. Normal
freight cars can be consigned there - the bogies
are changed after the ferry trip from the main-
land — but no longer does the *Newfie Bullet'
(alias the ‘Caribou’) carry passengers the 547
miles from Port-au-Basques to St Johns.

These acquisitions less a few closures, have
led to a net increase of 2000 miles in route
mileage since the systems formation. Rare in
the world nowadays are towns whose only
means of land communication is the railway;
motorcars used in the neighbourhood will have
been hauled in on the train. There are a number
of such places served by CN metals.

Canadian National's steel cantilever bridge
over the St Lawrence River at Quebee has an
1810ft span, which is currently the longest in
the world to be crossed by trains.

With an easier route across the Rockics than
the other lines, CN did not nced anything
particularly exciting in the way of locomaotive
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power. However, in one way, it was out-
standing: the 4-8-4 was considered the ultimate
in steam passenger power; if so, then CN was
the ultimate railway for it had more of them
(19g) than any other. In general, the fleet was
fairly standard North American, lent distine-
tion in many cases by a big transverse cvlin-
drical-feed water-heater mounted in front of
the chimney. Dieselization was completed in
1960, but CN has also remained among the
handful of lines in Canada and the US which
continue to operate the steam locomotive, at
present a much pampered 4-8-2, on regular
tourist_trips between Toronto and Niagara
Falls. In addition, seventy other CN steam
locomotives have survived to keep vivid
steam’s memory.

Notwithstanding, CN was the very first
railroad in North America to operate success-
fully main-line diesel units in the 1000+ hp
category. This was in 1928, when two such
units with Beardmore engines went into ser-
vice. Ante-dating the present tlect of 2400 units
by around thirty vears, they anticipated the
future by having both of the basic features of
most present-day diesel power: clectric trans-
mission and multiple-unit operation.

There is a small amount of electrified opera-
tion in the Montreal area, with fourteen loco-

Botgom lefr: Sherbroake, Quebec on a cold wmter's Ruttom: Canadian Pacthe’s  Canadian’ near
mght w1955, Lagle Pacific No 5293 takes water i Leanchud, Brinsh Columbra wath My Chaneellor on
tire smoup. e r.':f.f.l:, Nute the vista=domed observation ca

Below : Canadian Navional's station ae Fancouver s

sitnated wear Monnt Pleasant apposiee the end of
Fulse Creek,




Extreme right : A wnit coal tramn of the Canadian
Pacific Railroad returns empty 1o the mines m the

Rockies

Right ; Canadian Nattonal's "Super Continental’ s

about te leave Vancouver for Montreal.

Below : Canadian Natwnal's turbo-train for

Montreal.

motives and some suburban multiple-unit
trains.

A constituent of Canadian National, the
Gireat Western Railway of Canada, later part
ol the Grand Trunk system, is credited with
having introduced the world’s first scheduled
dining-car service in 1867. This concern to
make passenger services attractive
flected in CN’s attitude to them; for example,
during recent vears when the rest of North
America had given up trying, CN persevered
with ultra=-modern neceded
perseverence, too, because the new rolling
had endless teething troubles. CN's

Wias re-

turbo-trains. It

stock
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‘Continental Limited’  later and currently the
‘Super-Continental’ — was the flag train across
the continent via Edmonton, Jasper and the
Yellowhead Pass. Under Via Rail Canada
jurisdiction it will continue to operate. In 1975
there were 1365 passenger cars and 10.3
million passengers were carricd.

Crossing the border from the US, one
characteristic of a CN freight train 1s imme-
diately obvious. Instead of being a kaleidoscope
of differcnt colours and owners” markings, most
of the consist will be solid CN; this is because,
unlike railroads in the USA, Canada has nation-
wide ratlways and hence, much less interchange

of cars. CN has an immense car tleet of 120,000
units and keeps tabs on their movement by a
sophisticated computerized system of US
(Southern Pacific) origin known as TRACS
(‘TOPS in the US). The installation of TRACS
was aided by the fact that Canada’s long-
distance telecommunication services are a CN
operation. More than 108 million tons of
freight traffic were hauled an average distance
of 675 miles in 1975; expenses are 105 percent
of receipts.




CANADIAN PACIFIC LIMITED - CP
RAIL

Mantreal, Queber,

H3;C 3E4.

The building of the first Canadian trans-
continental was not like its US equivalent. In
the US, the government chose to build the
transcontinental railroad to secure and protect
California; in Canada, the building of the
transcontinental railroad was an actual rreaty
clause struck in 1871 by the hard-headed
people of British Columbia as their price for
union. Construction of the line was to start

within two years, completion to be within ten.

When the time came for the government in
the east to honour their bond, they were
reluctant 1o do so but after deliberation and
delay they eventually proceeded. The first sod
was cut where Fort William now stands, on
1 June 1875, but it was not until 1882 that the
Canadian Pacific Railway was incorporated by
an Act of the Briush Parliament. The CP
Company was to receive a S25 million subsidy,
25 million acres of land and 700 miles of rail-
road on the line of route, already completed or
under construction by the Dominion of Canada
g( wernment.

The engineering problems were extremely
difficult, particularly along the rough north
shore of 1.ake Superior, In fact, the construction
syndicate was on the point of going bankrupt
when a certain Louis Riel, half French, half
Indian, marched his followers against the
Canadian authorities. The uncompleted CP
railway was immediately put at the disposal ol
the military and the rebellion was crushed in
four days. A grateful Government came up
with some umely extra finance and, on 7
November 1885, the last spike (of plain iron)
was driven with ceremony at Craigellachie,
BC. The 292o-mile railway from Montreal to
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thave: The ' Canadian’ crosses Stomey Creek bridee,

Britesh Colwmbia.

Lup right : CP's amtomated lnonp yard ar Alyeh,
Nute ent of cars about to hegin fassimng puer

CGentre vight . Wikite Pass & Yubon's narrow-gange

dresel braves the Yukon winter.

Port Moody near Vancouver was complete,
The whole railway, then as now, was laid to
standard gauge.

Ninety years later CP had expanded to over
21,000 miles, extending to Halifax, Nova
Scotia and into the northern US. T'he company
constructed an alternative route over the
Rockies, through the Crow’s Nest Pass. Once
its luxurious ‘Empress’ stcamships crossed
both the Atantic and the Pacific. Today,
CP Air serves many overseas destinations and
C.P Ships provide freight container service.

The eonstruction problems were largely
those of logistics. To speed the work and

reduce cost as tar as possible, the line was taken
around or over obstacles rather than through
them. The bridges were nearly all the familiar
timber trestle. It was left to a later generation to
build the five-mile Connaught Tunnel and the
spiral tunnel in the Kicking Horse Pass, which
reduced the grade there from a horrific 1 in
224 to an acceptable 1 in 45.

As well as boring tunnels to improve the
route, improvements involving bridging were
made. The steel viaduct at Lethbridge, Al-
berta, just over a mile long and 3141t above the
Oldman River, avoided a series of sharp eurves
and timber bridges. Another remarkable wood-
en bridge replacement is the Stoney Creek
bridge in British Columbia, a steel arch of
33611 span, 3o7ft high.

CP motive power was fairly conventional
technically, but remarkable in various other
ways. Its steam passenger locomotives were
among the few on the North American conti-
nent to be painted a colour other than black —
in this case it was a beautiful crimson lake. The
red ones included the famous ‘Selkirk’ z-10-45
for use over the Rockies — was there any other
line which had streamlined coloured ten-
coupled power? On the prairies ruled the
‘Royal Hudson" 4-6-4s, complete with erowns
on the sides and, for inter-city work, a batch of
4=4=4s was built in 1938 for a service of high-
speed lightweight trains between Montreal and
Toronto. Another feature, also rare in North
America, was that secondary CP trains did not
have to make do with elderly hand-me-downs.
Some exeellent little 4-6i-2s were built for this
work even after World War 1. A ‘Royal
Hudson’ 4-6-4 survives and is operational in
tourist service at Vancouver. In 1978 it steamed
cast over the Kicking Horse Pass on a pro-
motional tour.

Dieselization, which rtook place between
1948 and 1954, came first to the Rockies.
Twenty years later, the mountains are being
traversed by i10,000-ton block coal trains;
eleven diesel units provide rraction, eight at
the head end and three slave units cut into the
consist. Currently 1260 diesel units are owned
together with 76,000 freight cars, used to haul
87 million tons of freight annually an average
distance of boo miles.

Passenger operations on CP have always
been dominated by the daily Montreal- Van-
couver transcontinental express, once called
the “T'rans-Canada Limited’, then the ‘Domi-
nion’, but latterly the ‘Canadian’. Charac-
terized by excessive demand in summer and
negligible patronage in winter, the entertain-
ment which the long snakes of ageing but still
comfortable stainless steel cars offcred (and,
hopefully, will continue to offer) was raillway
pleasure of the highest order, scenically,
gastronomically and socially. Before 1972, as on
Canadian Nartional, travel tickets, unless speci-
ally requested  otherwise, included food
twelve superb square meals, therefore, were
included in the price for the full distance.
CPs 30z passenger cars which ran on its
transcontinental trip and supplied a very small
number of other trains, are now the concern of
the new Via Rail administration. The annual



passenger count was 4.7 millions.

The heroic operation of huge coal trains
across the Rockies has been noted. No less
impressive is the great wheat movement across
the prairies from grain elevator to port, in
trains which have on occasion reached 21,000
tons, that is, 2.5 miles long with 2350 cars in the
consist and hauled by seven diesel units.

CARTIER RAILWAY

Paort Cartier,

Saguenay County, Quebec.

See Quebec, North Shore and Labrador Rail-
way,

length

locomotives (diesel)

carriages

freight cars

passengers

freight, tons

expenses as a Y% of
receipts

Other Canadian Railways — Statistics

Onrtario
Northland

hoo

34

34

1000
226,000
3,800,000

0
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OTHER CANADIAN RAILWAYS

ALGOMA CENTRAL RAILWAY
289 Bay Street,

Sault Ste Marie, Ontario,

PHA 5 Ph.

BRITISH COLUMBIA RAILWAY
rogs West Pender Sireet,

Fancouver, BC,

V6E 2N6.

ONTARIO NORTHLAND RAILWAY
Narth Bay, Ontario.

Adding another 1800 miles to the railway
mileage of the country that alrcady has more
line (on a per capita basis) proportionately than
any other are three medium-sized independent
non-specialist Canadian railways.

The easternmost of the three lines is one
owned by the Ontario government and called
the Ontario Northland, which connects North
Bay on Lake Huron with Hudson Bay at
Moosonee, where an ocean port was intended
but never happened. This railway was com-
pleted in 1932,

The absence of roads, however, means that
the railway has an importance in the life of the
community long vanished in many other places.
Hence, both passenger and freight service,
including an overnight sleeping car train (the
‘Northland) through via CNR from Toronto
to Cochrane, 480 miles from Toronto. You can
continue the 186 miles to Hudson Bay by the
‘Polar Bear®, one of the very few mixed passen-
ger and freight trains in the world to include a
dining car. The southern section of the line 1s
also serviced by a discarded luxury “Trans-
Furop Express’ diesel set. The ONR also
occasionally brings out us steam locomotive
for enthus

The Algoma Central, also in Ontario, is a
privately owned company whose railway runs
northwards {from Sault Ste Marie (between
lakes Superior and Huron) to Hearst. lis
freight operations are to some extent connected
with the needs of the Algoma Steel Corporation.
The passenger train is also dignificd by a dining
car northwards as far as  surprisingly - Eton,
a name no doubt explained by the fact that the
ACR was financed in Britain. Again, very littie
\CR terrain is approachable by road and
accordingly the railway plays a much wider
community role than in most places.

aAsls.

Algoma British
Central Columbia
325 870

34 107

40 10

2000 pliie
18¢),000 45,000
4,000,000 6,400,000
7(1“'.. 134 %o



thove: A Canadian Pacific freiwht approaches Port
Wowdy an sts way to Fancowver. The branch o the
right poes to the morth sede of Burvard Infet to
Pleasaniside.
Great  Lastern small
ratlway which was saved from extinction by
government  which
brought her back 1o Vancouver as the British
Columbia Railway. It now extends boo miles
Fort Nelson, handling the
minerals and timber of a rich but undeveloped
region. A long branch from Prince George
{where connection 1s made with CNR) north-
west to Dease Lake is under construction.
Five stainless-steel-rail diesel cars work the

The Pacific Wwias a

the Brinsh Columbia

northwards to

passenger services which run only as far as
Prince George
service, usmg cars and a superbly restored
Roval Hudson' 4-6-1 from the Canadian
Pacitic, makes daily excursions out of Van-

(208 miles). A steam tourist

Couver i sunimer,

L34

QUEBEC, NORTH SHORL &
LABRADOR RAILWAY

1245 Sherbnooke Street West,
Wontreal, Quebec,

H3;G 1GS.

‘I'wo ports side by side on the St Lawrence in
Quebec  province provide the outlets for
separate private railway networks serving iron-
ore deposits on the borders of Quebee and
I.abrador. By serving separate mines and trans-
porting ore for separate companies the two
railways are complementary yet at the same
time competitive and the friendly rivalry
between them spurs them on to even greater
heights than those already achieved.

The older of the two is the Quebee, North
Shore & Labrador which opened in 1954

which carries ore for the Iron Ore Company of

Canada from mines at Schefferville and Carol
Lake (Labrador City) to the port at Sept-lles.

T'rains of 260 wagons (carrving 23,400 tons of
} ymg 23,4

ore per tram) cover the 36o-mile route from
Schefferville, while trains of 165 wagons
traverse the 205-mile run from Carol Lake.

The Schefferville trains have additional
locomotives marshalled in the middle of the
train, to reduce the coupler forces which would
otherwise be necessary. These extra locomo-
tives are remotely controlled by radio from the
front locomotives, using a system which allows
different regulator settings between the two
when necessary.

Branches to Wabush Lake near Labrador
City and Pointe Noire near Sept-lles enable
the QNS&L to carry traffic for a separate ore
company whose product has to be covered in
transit. The problems of loading and dis-
charging this on the move have been solved
most ingeniously by borrowing parts from the
car industry, On top of the wagons is a short
vertical stub axle with a small rubber wheel on
top. This engages with a ramp which opens a
flap on top of the wagon for loading.



On cach side of the wagons below the sole-
bars is another similar wheel. At the discharge
terminal the action of one wheel rolling along
a ramp alongside the track opens the bottom
doors to dump the load while the other wheel
rolling along a similar ramp closes them again.

The mine at Carol Lake has a separate
railway to transpoert ore from the mine face to
the processing plant. This is electrified and is
completely automatic, with no statf on the
seven twenty-wagon trains continuously ¢ir-
culating over the internal system,

The younger of the two railways belongs 1o
the Quebec Cartier Mining Company and
opened in 1961 for the 19o-mile line from lac
Jeannine to Port Cartier. Early in 1976 it was
extended 85 miles to Mount Wright, where the
most modern type of ore-loading cquipment
has been installed.

This permits a train of 156 wagons carrying
14,000 tons of ore to be loaded on the move in
less than an hour, and consists of a chute
fitting closely over the top of each wagon witha
rapid=acting gate to control the flow of ore. The
gate 1s opencd and closed by micro-switches
operated by a fixed ramp at cach ¢nd of each
wagon, while the sides of the loading chute
regulate the quantity of ore in each wagon and
spread it uniformly over the length of the wagon
as it passes underneath. So far it has not been
necessary to provide automatic control of the
train speed during the loading process but this
15 currently being investigated.,

The discharge equipment at the port is
equally sophisticated and unloads the complete
train in two hours. Rotary couplers between
each pair of wagons enable them to be tippled
without being separated from the train and a
train  positioner beside the dumper auto-
matically moves the whole train forward 1wo
wagon lengths at a time.

With a combined capacity of over fifty
million tons of ore per vear these two ratlways

are of vital importance in the exploitation of

mineral resources from what would otherwise
be an undeveloped arca of this vast country.

WHITE PASS & YUKON
CORPORATION LIMITED - WP&Y
Bux rorgo,

Pacific Centre. yor West Georgia Street,
Vancouzver, BC,

VoYX kb

The White Pass and Yukon Railway opened
for business on 21 July 1808; the 3ft gauge line
had been laid in a great hurry to carry the
traffic generated by the famous Klondike Gold
Rush. It ran inland from the port of Skagway,
Alaska. The first twenty miles were in US
territory, the remainder in the Canadian Yukon
Ferritory. It was completed to Whitehorse, 111
miles, in 859, whence the company’s stern-
wheel paddle steamers took prospectors 460
miles further north up the Yukon River to
Dawson City. It ran its own airline in 1937.
WPE&Y was a pathfinder in containerization;
in 1953 1t acquired the world's first container
ship and in this way overcame the joint handi-

caps of isolation from and incompatibility of

gauge with its railway neighbours. T'en vears
later constderably more than halt the WP&Y's
traftic was handled in containers.

WP&Y passenger service is very much
vintage North American with wooden coaches,
parlour car and a sixty-minute meal halt (for a
sourdough lunch) en route. Furthermore, one
can bring one’s own vehicle on board with one.
The train is also one of the very few mixed
freight and passenger trains still to run in
North America. There are currently 21 diesel
units, thirty passenger and 420 freight cars on

the system. Financial problems are in need of

solution if the line is to have an assured future.

See map on pages 1go- 1g1.

NATIONAL RAILWAYS OF MEXICO
AND OTHER RAILWAYS

Ferrocarrifes Nacionales de Mexico,
Avemda Central Nv 140,

Mevica 3.

President Porfirio Diaz of Mexico, who ruled
the country for 35 vears, is considered the
Father of the railways there, From the time he
took office in 1876 until he lett in g1 the rail
mileage increased from 330 to 13,000,

The first raillway in Mexico was a Britsh-
owned standard-gauge line, which followed
Cortez’s original 1519 route of conquest from
the port of Vera Cruz to Mexivo City. The
distance is only 264 miles, but the problem lies
in the fact that the capital 1s at 7350ft above

Below . In days of long ago, a Fawrhe articulated

focomaotive 15 seen fo negottate a spindly tresile bridee

on its way from Vera Cruz to Mexico City

sca-level and the line has to climb 1ocoott
higher to get there. The difficultics of driving
the grade up into the mountains led ro a 28-vear
construction period, from 1845 unul 1873,
The seenery is said to be unsurpassed on any
railway route in the world ; but having gradients
of 11n 22 and very sharp curves, the line was
not so attractive (at least not until electrifica-
tion fifty years after it was built) to the railway-
men who had to work it In the early days, a
fleet of the unusual Fairlie-pattern articulated
locomatives were responsible for traction, Now
clectrification has also faded into history, the
diesel reigning supreme.

Diaz was not enthusiastic about foreign
concessions, but accepted them on strict con-
ditions: one such condition limited the use of
expatriate staff on Mexican lines, In this way
main lines were built fanning our from Mexico
City to three points on the US border - Laredo,
El Paso and Tucson. The last-named route
along the Pacific Coast, completed as late as
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1927, remained untl quite recent years a

subsidiary of the Southern Pacific Railroad of

the USA. In 1908 the others became part of the
National Railways of Mexico; US capital was
mmolved m these but the US did not control
them. Other independent railways existed, but
all except two of the significant ones have now
been brought under the wing of the National
system. All these Mexican railways faced the
samge problem as the original Mexican Railway:
a hooo+ft ¢limb up to the central plateau.
Consequently, steep grades and heavy engi-
neering are commonplace.

Fven it American dollars did not dominate
the Mexican Railroads, US railroad practices
and hardware were (and are) virtually univer-
sal. The mileage of the Natuonal Railways 1s
Sgoo of which sixiyv are laid to 31t gauge. There
arc 1070 diesels, 1200 passenger and 33,000
freight cars; 22 million passengers are carried
annually, as well as 55 million tons of freight,
hauled an average of 327 miles. There are two
other principal railways in Mexico, the g50-
mile Ferrocarril Chihuahua al Pacifico and the
1 360-mile Ferrocarril del Pacifico.

Buttom right : The Alaska Radroad’s dicsel-hanled

‘Anrora Express’ crosses Hurrcane Guldh,

Right : A modern National Ralways' tram
approaches Mevico City.

Below : A 3/t o gauge steam train crosses a

Frrdue on the narrum=gange section of Mexico's

nattonal network.




_UNITED STATES
oF AMERICA

See map on pages 142-143.

Although the railroads of the USA are now
virtually unique in that they remain fragmented
currently into Ho8 separate companies (with
the majority still in the hands of private share-
holders) nevertheless in many ways they form a
homogenous single entity. Take, for example,
rolling .stock; 75+ percent of their motive
power was built by two steam and two diesel
locomotive builder's firms; most sleeping and
dining cars were built and run by the legendary
Pullman Car Company; freight cars, of course,
circulate nationwide. Accordingly, US rail-
roads are treated here first as a whole, describ-
ing their history and characteristics in general;
then, subsequent entries emphasize the charac-
ter of individual lines,

It may be said to have all begun when, on g
August 1929, a certain Horatio Allen opened
the throttle of a steam locomotive called
Stonrbridee Lion of the Delaware and Hudson
Canal Company and was soon out of sight in
the Pennsylvania woods. Stowrbridee  Lion,
however, was considered too heavy for the hight
track and was shortly converted o stationary
use. The first line in America to rely entirely
on stecam power was the South Carolina RR
out of Charleston, now part of the Southern
Railway. When completed in 1833, its 135-mile

=

route to Hamburg (across the Savannah River
from Augusta) was the longest m the world.
The Baltimore and Ohio, although originally
intended for horse rraction, was the original
inter-city line; its charter dated from 1827,
but it did not reach its objective, the Ohio
River, until 1851,

As in Europe, most of the carly railways in
castern North America were built as connec-
tions and feeders to a canal and river transport
system. Even here, the American rendency to
do things in a big way stood out. One might
cite the remarkable Portage Railroad, a system
of rope-worked inclined planes across the
Allegheny Mountains, This provided a link by
which canal boats, designed to be divisible into
two sections for the land portion of the journey,
could be taken from Philadelphia, 115 miles to
the Ohio River at Pittsburgh by a joint rail and
water route, Once steam had come and been
made reliable, railroad systems independent
of waterways quickly developed and the
settled portions of the continent in the East
werce soon served by a network of lines; in the
first thirty years up to 1860, 30,000 nules were
opened.

The next quarter century gave the world the
maost vivid illustration possible of the ways in
which railways could play strategic, polincal
and economic roles ina country’'s development.
In 1861 came the Civil War, Although both
\'i(h_'é, WwWere '\|u\\ 1o 11'.1I|_;.|.' []lg' puu'nti:ll. iﬂ l|1g'
end e first conflict in which the
strategic value of railways was used to the tull,
particularly by the North, It s possible 1o

was  the

speculate whether, if the South had seceded
ten vears earlicr, betore the rail network had
been so fully developed, the offensives which
ii!'ld“_\ defeated the Confederacy could have
been mounted.

Settlement and aivilizanion had not rrl1]}.
come to the eastern scaboard and along the
great rivers, but by the 1860s 1t had also come
to California, ceded 1o the USA by Mexico in
1540, Communication involved a choice be-
tween, on the one hand, the perils of Cape
Horn, and on the other, the hazards of covered-
wagon travel in hostile territory. Because of
this, Washington feared that independent
government might develop in California and
accordingly there was a favourable climate of
opinion in which the then-fantastic idea of a
Pacific Railroad could be planted.

Hence the Pacific Railroad Act was passcd
in 1862, The secession of the South had solved
the main obstacle to a quick decision; the
awkward choice between a northern route and
an casier but now-unavailable southern one.
Waork began in 1963, The Union Pacific forged
west from Omaha and the Central Pacific
Company, now part of Southern Pacihic,
started east from Sacramento. More than 780
miles of railroad were laid during the next six
years until fimally on ro May 186g at 12.47 pm
the IL'lL"::I".i}‘I]]l:r Al |’ru||1uni::|')_ Utah scnr the
famous signal ‘done, done, done’. Tt was as
notable an occasion as the moon landing a
century later,

[During the next twenty years, 70,000 more
miles of railway were built west of the Missis-



| rit f Vpress ve Anchorape depot
\merica may have built the rail-
I s buillt America. Their
extent i SA MY YCIrs ago repre-
sented a thir ralroading in the world and
even teday th wise a fifth
Investors wer neouraged to rnisk ther
ey [.l}ilui dowr (1AL country where
trathe was non-cxistent, b he awarding ol
subsidies and the granung of free Lar along

the right of way. The immensce sums of moncey
involved and the vas power that came to the
owners of this new means of transport bred a
race of railroad robber barons, who all too often
proved the truth of Lord Acton’s saving that
‘Power tends 1o corrupt and absolute power

corrupts absolutely’.

Investors were not the rm]_\ victims of the
baron's business methods; they, after all,
knowingly placed their cash at risk and could at
least refuse to put up any more. Railroad users
often had no such I'L'mnl_\ . Tates were dictated

by the owners and the customers were at their
mercy.

The tales 1old of the doings of the robber
barons is part of the folklore of American rail-
roads. However, there 1s a ],'H!_H.Ti\'.' side to the
in. The brutal competitiveness and the prin-

c
ciple of survival of the fittest led w a large and
real reduction in the cost of transport - from
an average of two cents a ton-mile in 1875 to
less than one cent forty years later. This was a
dircet cause of US citizens later enjoying the
highest standard of living ever known.



However, profis also took precedence over

safety. While no system of transport — walking
included - ean ever be entirely withour sk,
trains in the nineteenth century were not nearly
as safe as they could and should have been.
Brakes were inadequate and not fail-safe.
Timber-built cars splintered 1o matchwood or
went up in flames in aceidents that oceurred
far too frequently.,

In 1887 the Interstate Commerce Com-
mission was set up to curb the rate-fixing and
monopoly=forming tendencics of the railroads,

as well as 1o enforce betrer standards of safety.
By the turn of the century the USA rail nerwork
was approaching completion and the scene
seemed set for a golden age of railway progress
and development, But clouds, as yer almost
unnoticcable, appeared over the horizon, First,
Henry Ford was beginning to mass-produce
cheap automobiles; sccond, the brothers
Wright flew an aeroplane for the first time
Competition from other modes of transport

was something new for the railroads; com-
petition among themselves was something they
understood, but this was different. The first
lines to go were the local electric passenger
railways, the inter-urbans as they were called.
These had only entered the field in the 18gos
but developed so quickly that by 1916 there
were 25,000 miles of them. By 19235 only a
handful were lefi.

Long-distance passenger opcrations were
affected, but more slowly. Better roads and
better motorears made steady encroachment
except during World War 11 until i the
1ghos the jet airhner delivered the coup de
Erdce.

In 1977 the US government’s expensive
rail passenger holding operation known as
AMTRAK carried only one out of every one
hundred inter-city travellers
await the end of easily available motorcar fuel.
The bus and acroplane also remain minority

true revival must

carriers with five percent and eleven pereent
respectively; the vast majority of people travel
in their own cars,

As a ypical cxample of how
operations have declined, Unmion Station at
St Louis had 276 arrivals and departures daily
betore World War 13 125 at the start of World
War I1; and a mere cight today. The greatest
factor in this decline 1s the wealth and industrial
strength which the railroads helped 1o ereare,
turn, near-universal car

[rassenger

permitting, in its
ownership.

The typical American small town grew up
around the railroad depot, the railroad track
itself often forming a convenient line of de-
marcation between the arcas where lived the
‘haves’ and *have-nots’ respectively — henee the
expression ‘the wrong side of the tracks’, Alas,
this centre-of-town station is no longer used
in contrast to sull well-used Furopean oncs
built as an afterthought well outside a typical
town,

Regarding freight, a titanic struggle against
other modes of transport has ensued and 1s still
being raged. The outcome is far from clear and
it must be said that, while the railroads now
carry over twice as much freight as they did
fifty vears ago, the trucks particularly have a
proportionally much lirger share of the market.

The normal tactics of commereial competi-
tion, such as labour-saving investment, the
closing down of unprofitable operations, and
price adjustments, are largely denied to the
railroads because of government regulation and
trade union pressure - henee, the poor financial
record of the majority of lines. Mergers, on the
other hand, have been allowed to take place;
during the last fifteen years they have been on
a scale unknown since the turn of the eentury.

\ceordingly many famous old railroad names
have disappearcd, as follows:

Alton — (to Gulf, Mobile & Ohio 1947) now
Illinois Central Guli

\kron, Canton & Youngstown
Western sinee 1464

Mtlanta, Birmingham & Coast -~ (10
Coast Line 1945) now Scaboard Coast Line

\tlanuie Coast Seaboard Coast Line

Norfolk &
\tlanne

Line
singe 196H7

Baltimore & Ohio -~ Chessie Systems since 1963

Central of Georgia — Southern Railway since
19h2

Central of New Jersey — Conrail since 1976

Chesapeake & Ohio (Chessie)
tems sinee 1963

(:l]ic.lgn & Eastern Hhinos
Louisville & Nashville and MVissoun Pacific

Chessie Sys-
divided berween

1by

{:h]'d.':i'::n‘ hlLll;m.lpU]i.‘- & Louisville [_\lnnlmj
(to Louisville & Nashville 1971) now Seca-
board Coast Line

Chicago, Burlingion & Quincy (*Q)))
lil'ly_'[un Northern since 1G70

Chicago Great Western (Corn Belt Route)
Chicago & North Western since 1968

Delaware, Lackawanna & Western (Lacka-
wianna) (to Lric-Lackawanna 1g67) now
Conrail

Bur-

Frie - (to Erie-lackawanna 1g67) now Conrail
Gireat Northern — Burlington Northern since
1470

Crull, Mobile & Ohio Hlinois Central Gull
since 1972
lllinois Central — 1hinois Central Gulf since

Ly72
Lehigh Valley  Conrail since 1976
Lowsville & Nashville
|,il‘u‘
Minneapolis & St Louws
Western since 1ghHo
Nashville, Chattanooga & St Louis (The
Dixie Ling) (1o Lowsville & Nashville
1457) now Seaboard Coast Line

New York Central -~ (o Penn Central 1968)
now Conrail

New York, € '.|1|'t'.tgn & St Lous (Nickel Plate)
Norfolk & Western sinee 1964

now Seaboard Coast

Clucago & North

New York, New Haven & Hartford (New
IHaven) - (10 Penn Central 1972) now Con-
ral

New York, Ontario & Western  abandonced

Northern Pacific  Burlington Northern since

1470
Penn Central - Conrail since 1976
Pennsylvania  (Pennsy) {to Penn Central

1968) now Conrail

Pere Marquette - (to Chesapeake & Ohio 1947)
now Chessie Systems

Reading - Conrail since 1976

Rutland  abandoned 1963 with some local
take-overs

St Louis South Western (Cotton Belt) - now
Southern Pacific

Seaboard Air Line
sinee 19H7

Spokane International
Ilj_;}i

Spokane,

Seaboard Coast T.ane

Union Pacific since

Portland & Seattle Burlington
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Northern since 1970
Texas & Pacific now Missouri Pacific
Wabash - Norfolk & Western since 1964
Western Maryland — now Chessie Systems
Wheeling & Lake Erie — (to Nickel Plate 1947)
now Norfolk & Western
Virginian - Norfolk & Western since 1939

Many further mergers are under negotiation.

In spite of poor financial performance, the
railroads do an immense haulage job on their
210,000-mile network. Each day go,000 rail-
road cars, carrying a mean 58 tons of cargo set
out on a journey which averages 500 miles, The
average train is 63 cars long and weighs 5000+
tons.

Regarded as one system, the US railroad
network is easily the largest in the world.

Its agencies are as follows:

ASSOCIATION OF AMERICAN
RAILROADS

020 L Street NW,

W astngton, DC 200;36.

DEPARTMENT OF
TRANSPORTATION
400 7th Strect SI,

W asthmgton, DC 20590.

INTERSTATE COMMERCE
COMNMISSION (ICC)

12th Canstantion Avewne VW,
Washmgton, DC 20423,

Locomotive Landmarks
I'he first locomotive to run on rails in America
was a demonstration model built to the design
of a certain Colonel John Stevens - the Father
of American Railroads — of Hoboken, New
Jersey in 1826, Stourbridee Lion of the Dela-
ware and Hudson came from Foster, Rastrick
& Company of Stourbridge, England in 1829
and was the first attempt 1o use steam traction
commercially. The first American-built steam
locomaotive of the basic form which we know
today was the 2-2-0 O lronsides built by a
mechanic called Mathias Baldwin in 1831 for
the Philadelphia, Germantown & Norristown
RR. Baldwin and the works he founded at
Philadclphia went on te produce 60,000 more
over the next 1253 vears. In 1830 the first 4-4-0
was built tor the same railroad by another
Philadelphia builder, James Brooks. The 4-3-0s
were supplicd by numerous builders to virtually
all the US roads; 20,000 in all were made during
the next sixty vears. Not tor nothing was the
1vpe known as American standard, being
essentially simple, with the mechanism easily
accessible, rugged and eminemly suitable for
the light rough tracks of a pionecring land. The
military railway operations of the Givil War
and the building of the first rransconuinental
lines were monopolized by these locomotives.
In the lawer half of the century, other wheel
arrangements such as 2-f-0, 2-8-0 and 4-6-0
became common, under the names Vlognd,
Consolidation and Ten-wheeler. The fact that
these and other types are to this day known
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worldwide by these American names reflects
the influence which the US school of loco-
motive design had upon the world.

Around the turn of the century the American
steam locomotive was brought rapidly to its
final form, all the remaining elements being
ntroduced in quick succession between 1895
and 1903, The typical 1895 locomotive had a
narrow fircbox of limited power-producing
capacity between the wheels, slide-valve cylin-
ders, Stephenson’s valve gear also between the
wheels and used unsuperheated steam.

Ten vears and 40,000 locomotives later, the
industry was producing wide-firebox super-
heated locomotives, with trailing rucks, piston-
valve cvlinders, and accessible Walschearts
valve-gear in full view, Mechanical stoking
was also introduced during this period. A
whole serics of new wheel arrangements re-
sulted; 4-4-2, 4-6-2, 2-6-2, and 2-10-2. The
2-8-2 or Mkade tvpe (so called because the
original cxamples went to Japan) was, in the
end, built in the largest numbers — 14,000 in
America alone. The period was also notable
for much experimentation with and the dis-
carding of multi-cylindered compound designs.

The forty vears that remained for steam
devclopment were largely devoted to perfec-
tion of detail and the building of ever-more
powerful locomotives. Even by 19o3, North
America had steam locomotives more powerful
than any built elsewhere in the world subsc-
quently and in the end America had ones which
led the world by at least fifty percent on all size
and power counts.

Articulated locomotives — that is, thosc with
a hinge in the middle - which also appcared
during this turn-of-the-century period, ¢ven=
tually took weights up to 5350 tons, grate areas
to over 180 sq ft and tractive efforts above
175,000lb. Even straight two cvlinder ones
reached joo tons, 122 sq fi and g7,000lb
respectively.

Detail improvements were aimed mainly at
reducing maintenance cost. Frames, cylinders
and other detail were cast as a single monobloc
casting; roller bearings replaced plain ones and
50 0n.

In 120 vears of steam in the USA, approxi-
mately 175,000 locomotives were built and of
these the American Locomotive Company and
its constituents built 78,000. Baldwins pro-
duced 39,000 and various US railroads 13,000
in their own shops. The remainder were built
by smaller firms. Around 37,000 were exported
and countless others (notably in the USSR and
China, but in Germany, Great Britain and
many other countries also) were built to US or
US-like design.

In spite of early promise and no lack of know-
how, electric locomaotives were used very little
in North America; the only two electrifications
of any size were on the Chicago, Milwaukee,
St Paul & Pacific and Pennsylvania railroads.
On the other hand, the story of the diescl-
electric locomotive (which in real truth s an
electric locomotive which carries its own
gencrating station) in the USA 1s also the story
of the diesel locomotive in the world.

The US dicsel locomotive is a proven, rugged

and relatively simple machine, whose weight
and size allow it to go anywhere a freight car
can. It also allows as many locomotive units as
are required to provide power for any given
haulage 1ask to be plugged in together and the
whole handled and controlled as a single loco-
motive. The only limit is the strength of the
couplings and even this can be overcome by
having radio-controlled slave units cut into
the midd{le of the train, instead of the head.
Most of the credit is due to the conglomerate,
General Motors, who, through their subsidiary
Electromotive Diesels (EMD), offered a pro-
duction unit for passenger service as early as
1938. Electromotive had cut its teeth on gas-
and diesel-electric cars and trains, but it is a
long stride from such things to work-horse
locomotives.
Operations and Services
Pullman sleepers, in the days when trains were
the only way to travel, were not for the majority
of Americans. They had to make do with plain
sit=up coaches, but most of the 200,000+ miles
of railroad had passenger service, even if it was
onlyv a rickety combine car at the end of the
daily freight. Fifty vears ago the railroad
carricd Hoo million passengers a year — now this
fizure has fallen to 270 million, mostly com-
muters in and out of New York City and Chi-
cago: passenger trains now only serve a mere
30,000 miles of route, with 5400 cars in use.
Viewed as an entity, the US railroads, in
spite of all that is wrong, haul vast amounts of
freight: in specific terms 450 million tons a year,
hauled an average distance of 530 miles in
trains with an average pay-load of 1400 tons.
There are over 500,000 freight cars. Although
still a very small proportion of the total, two
tvpes of freight movement are growing. The
first one is known as TOFC/COFC (Trailer
On Freight Car/Container On Freight Car);
in this way the ¢conomy of road transport for
local collection and delivery can be combined
with the economy of rail for the long haul. The
second growth area is in the use of what are
called unit trains, carrving bulk materials from
one source to one destination — a flow of coal
from a mine to one large consumer is an
example. In extreme cases — for example, with
the aid of automatic loading and unloading —
the utilization of expensive gondola or hopper
cars is improved from so many days per trip to
so many trips per day. The current fleet of
27,000 diesel and 150 electric locomotives are
almost wholly engaged in freight-train opera-
tion; the twelve steam locomotives still on the
books are confined exclusively to pleasure use.
The traditional US method of ensuring
safety of operation, which has spread widely
around the world, is based on the timerable,
employees’ watches and the superiority or
inferiority of particular trains. One train can
be inferior to another by direction, or class, or
both; it is the duty of an inferior train to keep
clear of a superior one when it is due, by enter-
ing a siding. A gentleman called the dispatcher
(in whose infallibility it is necessary to have an
almost religious faith) is in charge of each sec-
tion of the railroad and he is cmpowcred to



issue orders, normally by telegraph or tele-
phone, which vary the timetable and the rights
of one train over another,

Although many miles of lines worked this
way still remain, the normal thing now for any
route of importance is for all movements to be
fully signalled, all switches o be interlocked
and the presence of trains detected by con-
tinuous track circuiting, Control of a whole
route can be concentrated in what under the
traditional system would have been the dis-
patcher’s office. In this way signalling practice
approaches worldwide standardization.

THE PULLMAN COMPANY
165 North Canal Street,
Chicago, Hllinois 60606,

Born in 1831, George Mortimer Pullman
produced his first sleeping car, by converting a
Chicago & Alton RR dayv coach, in 1859. His
first luxury sleeper was the Pioneer of 1864,
Recognition came when Pioneer was used to
convey President Lincoln’s funeral party from
Chicago to Springfield, Ilinois. In 1867 the
Pullman Palace Car Company was formed, with
the intention of providing hotel comforts for
raflway travellers. His first dining car, the
Delmonico, entered service in 1868. By the turn
of the century, most of his competitors had been
taken over or put out of business. At its peak
before the crash of 1929, Pullman had gooo
sleeping cars, parlour cars and diners in
operation on the majority of the railroads n
North America. Pullman day coaches, known
as parlour cars, ran on short runs and 1t was the
parlour car which became known as a Pullman
in Europe,

In contrast to Europe, where transverse
beds prevailed, the standard arrangement of
Pullman sleeping berths was longitudinal,
with wide lower and narrower upper berths in
cach section. Privacy was assured by heavy
curtains, drawn at nighr along cither side of the
central aisle,

Later came¢ Pullman cars with rooms or
compartriicnts, some of which had transverse
berths. The luxuries and the comforts of most
of those world-famous upon  which
individual rai'roads so prided themselves were
almost all provided by Pullman.

Exery imaginable trill could be found on the
cars of the fleet. Observation cars of course,
club cars, bars and lounges, master bedrooms,
even a choiwce of fresh- or salt-water baths,
library cars, radio and telephone rooms and so
on. But even the humblest sleeper had a name.
Pullman names ranged from Eta, through con-
ventional Hickory Creek and Georze Washing-
ton, to exotic Quantzintecomalzin.

Pullman cars were built and overhauled in
an immense works in the company town of
Pullman near Calumet, Michigan and there
was also a nationwide organization to maintain
and run them. ‘Pullman’ deserved its reputa-
tion - success was due to applying the highest
possible standards in all things.

With the usual ‘un-wisdom' of political
organizations, in 1940 the US government
brought an anti-trust suit against Pullman.

trains

Fop: This Alaska Raslroud sieam engine 15 no fonger

i actiee sercice bt does procede an edweational "ty

Seven vears later, after protracted legal pro-
ceedings, the company was forced to dispose
of the operating side of its business to a con-
sortium of 50 user railroads. The construction
side suill trades as a ralcar builder under the
name of Pullman Standard.

AKRON, CANTON & YOUNGSTOWN
RAILROAD
See Other US Railroads

ALASKA RAILROAD
Federal Railroad Administration,
Anchorage, Alaska gg510.

Sce map on pages 120-127.

The Alaska Railroad began in 1903 as the
privately financed Alaska Central Railway, 1o

ff'HE &
Wirrier,

W oupons are enloaded from 85 Alaska ay
HWaska

run from the port of Seward to the gold ficlds
at Pairbanks. It was a hnancial disaster and
only onc sixth of the distance was completed
when construction ceased crrea 1910, The US
zovernment then took over and in 1914 passed
an Act authorizing construction using Federal
funds. The line was completed in 1923, but
since the combined population of the three
towns the railroad served was under 6Gooo, it is
not surprising that heavy losses were incurred.
World War 11 caused an explosion in traffic
demand, and since that time the railroad has
succeeded in balancing its books.

Fifty-four locomotives, 1606 freight cars and
38 passenger cars are used 1o haul Soo,000
passengers and 1.g million tons of freight
annually over the 525-mile line which includes
spectacular scenery and some quite heavy
engineering works,
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AMTRAK = NATIONAL RAIL
PASSENGER CORPORATION
q00 N Caprtal Street NW,

W ashinaton, DC zco01.

The National Rail Passenger Corporation
(Amutrak for short) was formed by Act of Con-
gress in 1970 in order to provide long-distance
inter-city passenger, transport in the USA,
For some time this had been a loss-making
operation for the railroads and, while the
government had powers to compel them to
continue running passenger trains, the service
given under such forced circumstances was not
all that could be desired - with a few honourable
exceptions. It was a voluntary deal (certain
roads opted out) which involved handing over
passenger equipment to Amtrak in return for
no longer having to bear passenger-train losses,

The 26,000 miles of route served by Amitrak
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trains are only sixty percent of those operating
just before the take-over and serve a mere
thirteen percent of US mileage as a whole.
Most Amtrak trains are now hauled by Am-
trak’s own 370-strong locomotive fleet and a
high proportion are equipped with new (post-
1970) ‘Amfleet’ cars. Since the Penn Central
debacle and the formation of Conrail, Amtrak
has completely taken over the Washington-
New York-Boston ‘northeast corridor’ tracks —
this was the only predominantly passenger
inter-city line in the country. Overall expenses
are currently over twice the receipts and it is
necessary to go cap-in-hand to the government
cach vear to make up the losses; all this in aid
of one pereent of inter-city travel. There are
2015 passenger cars; almost twenty million
passengers are carried annually,

T'he service which Amtrak offers its custom-
ers is on the plain and simple side and should

Left: Typical of the new equipment that dommaies
Amirak’s Washington to Boston Northeast Corvidor
is this Amfleet-equapped tram at Elkton, Maryland.

Below left : Track crews and highly specralized
equipment have begun the mayor task of upgrading
Amirak's Washington to Boston Northeast Corrrdor.
The Sr.75 balhon programme will vesult in 120 mph
speeds throughont the corridor by 1681,

not be confused with the service provided by
the now-legendary luxury trains of the past.
One of the selling points to Congress for the
Amtrak operation was low vulnerability of
rail travel to interruption in bad weather. Alas,
experience, particularly in the bad winter of
147677, has shown Amtrak to perform poorly
in these circumstances; it almost had to close
down in February 1977.

Most of these shortcoming are not funda-
mental to rail but arise directly or indirectly
from a shortage of funds; there is little doubt
that it is sound national policy to keep a vesti-
gial rail passenger service in being until, as
anticipated, it becomes the major mode of
travel of the early zooos. Outside the Boston-
New York-Washington ‘corridor’, on which a
frequent service is maintained, the principal
long-distance passenger trains are listed on
the following page.



Right and below right : Two views of prggy-back
trains hawled by a three-wmit diesel through the Cagon
Pass, California.

Below : Amtrak's  Broadway Limuted”, en route
Jrom New York and Washmgton to Chicago, rounds
Pennsylvama's Horseshoe Curve, a section of track
cutting through the Appatachian Mountams.

‘Adirondack’: New York - Montreal

‘Broadway Limited’: New York Chicago

‘Champion’: New York-Florida

‘Coast Starlight’: Los Angeles -Seattle

‘Empire Builder': Chicago-Seattle

‘Floridian": Chicago- Florida

‘Inter-American’: Chicago-Laredo (for Mexico

‘L.ake Shore Limited’: New York-Chicago

‘Lone Star’: Chicago Houston

‘Montrealer’: Washington-Montreal

‘Mountaineer’: Chicago-Norfolk

‘National Limited’: New York-Kansas City

‘North Coast Hiawatha': Chicago-Seattle

‘Panama Limited’: Chicago-New Orleans

‘Pioneer”: Salt Lake City-Seattle

‘San Francisco Zephyr': Chicago- Oakland

‘Silver Meteor': New York-Florida

‘Silver Star’: New York-Florida

‘South West Limited’ (the erstwhile ‘Super
Chief’): Chicago-l.os Angeles

‘Sunser Limited": Los Angeles- New Orleans
{(New York)

ANN ARBOR RAILROAD
See Other US Railroads

ATCHISON, TOPEKA & SANTA FE
RAILWAY - Santa Fe

8o East Jackson Boulevard,

Chicago, Hlinois 6o604.

It is fitting that the first major railway in the
North American section of this Atlas i1s also one
of the greatest; it even has the rare distinction
of being immortalized in song. It is the only
line whose metals run all the way from Chicago
to California and 1s currently among the few
US railroads in excellent physical and financial
shape. To this, a remarkably high average
length of haul for freight (655 miles), a

passenger-carrying count of zero and a certain
diversification into non-railway activities, com-
bine to contribute.

The first sod was turned by Colonel Cyrus
K Holliday at Topeka, Kansas in 1872 and by
1887 Los Angeles had been reached. A quirk
of its development was that the name-towns
of this huge transcontinental concern are three
places of relatively modest importance and not
very far apart in the southwestern USA; only
two arc on the present main line. In the west
the route followed the approximate line of the
old Santa Fe covered-wagon trail.

Later on, twentacles of the system reached
Oakland on San Francisco Bay and the
Gulf of Mexico at Galveston, Texas, hut the
spread was always oriented towards what
railways best provide, iz, mass long-distance
transportation — hence, prosperity in good timcs
and survival in bad ones, such as the present
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\ brief marriage with and diverce from what
is now the Frisco (St Louis and San Francisco
RR) in the carly years of the century caused a
‘hiccup” in this continuing sansfactory state of
affairs; but in general Santa Fe has managed to
please both its patrons and its stockholders,

At the present time Santa Fe's 1686 blue and
vellow diesel locomotives haul 77 million tons
of treight annually an average distance of 655
miles. The annual expenses of 1.1 million
dollars arc 81 percent of the receipts from rail-
way opcrations on the 12,000-mile system.

The Santa Fe chose a fairly casy route across
the US, but two notable river crossings were

unavoid
at Fort Madison and across the Missouri at
at Sibley. The Fort Madison bridge 1s 33471
long with 24 spans including onc of ft
which opens to river traffic; ar Sibley

able, namely that across the Mississippi




structure is 40341t long and has 39 spans. There
is a 225ft high bridge across the Canyon
[Diabolo (Devil’s Gulch) in Arizona. The sum-
mit of the system is the 759oft Raton pass
in Colorado, approached by long 1 In 33
gradients. The longest tunnel, situated in
Pittsburg, California, is only just over a mile
long.

The quality of Santa Fe's permanent way (as
well as the state of its finanees) is reflected in a
permitted speed as high as go mph and the use
of rail up to 136 1b/vd, carryving axle-loads as
high as thirty tons. Such a combination is not
paralleled elsewhere in the railway world.

Among the particular characteristics of the
Santa Fe's steam motive power fleet (the
majority of which came from Baldwin's) was
early experimentation — and early disenchant-
ment - with Mallet articulateds, including some
amazing 2-10-10-2s with (believe it or not) a
hinge in the boiler. The road gave its name to
the 2-10-2 type, introduced in 1goz, but it is
better known perhaps for 4-8-4s, coal-fired
like most AT&SF steam power, that ran with-
out change from Kansas City to Los Angeles, a
distanee of 1780 miles. Sixteen wheel tenders,
holding 19,600 gallons of water and 3600
gallons of oil were provided on these loco-
motives and on their freight equivalents -
magnificent z-10-4s with big 74in driving
wheels. Extensible chimneys were a feature,
erected for running over the many miles of
overbridge-free territory in order to keep
smoke clear of the cabs, The last steam loco-
motive was retired in 195g.

Santa Fe was a pioneer of dieselization, pur-
chasing its first units (for the ‘Super Chief™)
from General Motors as early as 1935. Freight
diesels came 1 1941. Durning the war the
government controlled and rationed the supply
of diesel locomotives. However, because of the
need to haul in water to the desert areas in the
southwest for steam operation, Santa Fe was
able to obtain priority and, accordingly,
pioneered the dieselization of two complete
divisions in 1943.

Throughout its 85-year period as a trans-
continental passenger carrier, the standards
set by Santa Fe were a byword for excellence.
For example, the classic Chicago-Los Angeles
3gi-hour ‘Super Chief” became a legend. The
*Super Chief's’ predecessors, the all-Pullman
*Chietf” of 1923, the ‘De-Luxe’ (limited to
sixty passengers, extra fare $25 in the dollars
of 1910) and the *California Limited’ of 1897
were equally notable. Coach-class passengers
were not neglected and they had their own
Chicago-Los Angeles streamliner *El Capitan’
from 1938 onwards.

\ superb standard of meal service both in the
stations and on the trains was also a feature; in
the carly days in the pioneer West, it was of
unheard-of quality. Surprisingly, an English-
man called Fred Harvey was responsible,
obtaining the catering coneession from the
Santa Fe in 186g. Not only werc his food and
his restaurants respectable but also his wait-
resses. Lintil then and elsewhere the ladies who
served in the cating houses of the West had a
certam ‘reputation’. T'he Harvey girls’ respect-
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ability was, however, not at the expense of
their eharm, because among the zood things
that Fred Harvey offered his customers should
be the thousands of his girls who married and
settled in Santa Fe territory.

The present Santa Fe, of course, answers a
laconic ‘none’ when asked how many passen-
gers it carries. Freight is the lifeblood and its
flow at say, Winslow, Arizona is as remarkable
a sight as that of the nearby Grand Canyon of
the Colorado River. The procession of mile-
long 8o mph trains on the double track main is
a tonic to any observer suffering from the
pessimism which inevitably follows a elose
study of the railroad problem in many other
parts of the USA.

ATLANTA AND WEST POINT
RAILROAD
See Other US Railroads

AUTOTRAIN CORPORATION
18ar K Srreet NI,
Wastington, DC 20006,

‘Depend upon it, sir, when a man knows he is
to be hanged in a formight, it concentrates his
mind wonderfully.” Dr Johnson's saying is
appropriate to the US organization Autotrain,
the only long-distance passenger rail service on
the American continent to be run commercially,
that is, if it does not make a profit, it does not
run. Autotrain covers the 856-mile route from
L.orton, fifteen miles south of Washington, to
Sanford in Florida and provides a superior
version but the onfy example in North America
of a kind of service that has developed exten-
sively into a network of 1335 routes in Europe,
Travellers who sample Autotrain’s standard of
service report favourably on the effect of its
unsubsidized condition. Extension is, alas,
precluded by Amtrak’s monopoly of passenger
movement on most rail routes in the USA.
Autotrain have a fleet of twelve diesel loco-
motives, 182 passenger and 315 auto-carrying

cars. About 250,000 passengers are carried
annually.

BANGOR & AROOSTOOK RAILROAD
See Other US Railroads

BAY AREA RAPID TRANSIT - BART
Soo Madison Street,
Oakland, California 94607.

No more vivid illustration of the current move
back to railways - and also of the extravagance
of ever having moved away — exists than that
of the San Francisco Bay Area Rapid Transit.
A comprehensive electric railway system was
dismantled in the 1930s and effectively re-
placed by the private car. Soon hideous road
congestion, in spite of a vast motorway con-
struction programme, made the citizens return
to thoughts of a railroad.

Immediately after World War 11, proposals
were made 1o build a new electric railway net-
work. Serious studies began in 1957 and ground
was finally broken — by President Lyndon
Johnson - on 19 June 1964 for a three-pronged
72-mile system; the shank of the trident was to
cross the bay by means of a tunnel formed of
prefabricated sections lowered onto and buried
in the sea-bed. In spite of the advanced tech-
nology uscd, the legal obstacles put in the
BART Authority’s way far exceeded any
engineering ones, but finally on 16 September
1970, trains began running under the bay,
almost thirty vears after the project was mooted.
Thirty-four stations are now served by a fleet
of 450 cars, characterized by a remarkably high
running speed of 80 mph and an average one
of 50 mph. Extensions are planned.

Equally remarkable and equally a siupor
mundr is the cable worked San Francisco
municipal tramway system connecting with
BART at the Powell St station and running up
and over the hill to two termini in the Fisher-
man’s Wharf area. The vintage cable cars
manage only one-eighth the speed but offer




eight times the thrill.

BESSEMER & LAKE ERIE RAILROAD
Sce Other US Railroads

BLACK MESA & LAKE POWELL
RAILROAD

Page, Arizona.

In the world at large, electric traction is re-
sarded as the only possible long-term solution
to the railway problem. This is not the case
in the USA where it has been one of the
greatest non-events of railroad history, Brand-
new American railroads have also been rare
recently. On both counts, therefore, the brand-
new (1973), all-clectric Black Mesa & Lake
Powell RR deserves notice - although it is not a
commaon-carrier, is not too miles long and has
only one train, hauled by a single threec-unit
electric locomotive.

The isolated BM&LP was built to carry coal
dug in northern Arizona to a power station
which needed to be situated eighty miles away,
near Lake Powell’s supplies of Columbia River
cooling water. It is equally remarkable as it is
free of both ICC regulation and trade union
featherbedding. Fach time the train makes a
loaded trip it conveys gooo tons of coal  the
hopper cars are loaded and unloaded auto-
matically. The original proposal was for train
movement also to be handled automatically
but this seems to have foundered, Even so, only
two operators are needed as opposed w0 a
minimum of five for a similar unit train move-
ment on a common-carrier US railroad; this
modest amount of staft and equipment carries
almost three million tons of freight per vear.
Hopefully, it is a signpost to the future.

BOSTON & MAINE CORPORATION
150 Causeway Street,
Buoston, Massachusetis 02114.

The Boston & Maine Railroad is the largest of

the New England Railroads, serving Maine,
New Hampshire, Vermont, Massachusetts and
New York. It was formed by mergers over the
vears of nearly one hundred other railroads, the
earhiest of which was the Andover and Wil-
mington which was chartered in 1833 and
commenced operation in 1836 between Massa-
chusetts and Maine. The peak year for miles-
of-line-in-operation was 1922 when Troy in
New York, Bellows Falls and White River
Junction in Vermont, Groveton, Berlin, Inter-
vale, and Lincoln in New Hampshire, and
Portland, Maine were all on B&M track. This
covered 2248 miles of route and with trackage
rights on other railroads vou could ride on a
B&M train to Montreal, Quebec or Bar
Harbor in Maine. From that peak there has
been a slow decline in mileage unul today the
railroad covers about 1700 miles.

Although small when compared to the vast
railroads in the west, the B&M still holds an
important place in American railroad history.
It has several notable items in its past, in its
plant, in its motive power, and in its services.
For example, in western Massachusetts there

was a need for a rail route between Greenhield
and the large cities in upstate New York. The
Berkshire mountain chain stood squarely across
the path of this extension, so in the 1850s a start
was made on what was to become the Hoosac
Tunnel. Completed in 1876 this was the longest
tunnel in North America. It was 4.75 miles in
length, bored through solid granite for its
entire length and sull handles all B&M trathic
to the west. Until the end of the steam era
clectric locomotives were used to pilot trains
through this bore. A train arriving at ecither
portal would have its fire banked, the clectric
engine would couple on ahead and take the
whole train, steam engine and all, through to
the other side of the mountain. Onee through,
the stcam engine would again assume control,

HRuttivm Jrr',h‘ A BART tram afiproi hes Ko -frh‘f_"f.'
Svatvon wath the Bay Bredee, San Francisen skyling

and Mornt Sutro in the background.

Buottom : Boston & Mame Rarlroad’s sorting yard i
East D(‘n‘{.l'!‘n‘e’(f, Wassachusetis.

Below :

Boston passenger train i the strect of Salem,

I Baston & Mamne RR's Portsmuouth io

Wassachuseris.
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As to rolling stock, the B&M was a conven-
tional New England railroad in large part but
they did possess some unusual equipment. In
recent times they were the first railroad east of
the Mississippi River 1o try a lightweight
diesel-electric articulated train. This was called
the ‘Flying Yankee' and its arrival on the
property in 134 was a bold and innovative
step. It was a three-car single-ended streamline
train, built of stainless steel by The Budd
Company.

The B&M even owned a narrow-gauge line
for a short period of time. This was a 3ft gauge
branch line which was located in the Franconia
Notch region of New Hampshire and served
the resort hotels in this scenic mountain area.

As to standard gauge stock, there were in
later years two or three notable classes of steam
locomotives. One was the T-1 class Berkshire
2-8-4 freight locomotives with their unique
Cofhn feedwater heater mounted outside the
smokebox front, which gave these locomotives
a formidable and unmistakable countenance.
These were among the first super power classes
of freight locomotive built by Lima in 192q.

The last and largest steam power purchased
was the R class of Mountain 4-8-25. These
dual purpose engines, with fourteen-wheeled
centipede tenders, were the last word in modern

when delivered by Baldwin
Works between 1935 41. The
handsome appearanee of these eighteen engines
was enhanced by each one of the class carrying

sicam Power

lL.ocomotive

a large name-plate on cach side of the running
The names were from
submitted by school children and lent a “touch
of ¢lass’ not often seen on American railroads.

board. chosen ones
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Some of these name-plates are now in mu-
seums but none of these locomotives was
preserved. There are however, three steam
engines still extant: at Edaville tourist railroad
along with the ‘Flying Yankee' is a 2-6-0; at
Science Park in Boston is a latter-day 4-6-2;
and at a city park near White River Junction in
Vermont is a 4-4-o0, built in 189z by the
Manchester Locomotive Works.

In its heyday B&M had an impressive roster
of passenger services with named trains such
as the *Bar Harbor Express’, the ‘East Wind’,
and the ‘Pine Tree Limited with parlour,
sleeper, and dining cars from Boston serving
Portland, Maine; Montreal, Quebec; and Bar
Harbor, also in Maine. In addition, Boston &
Maine participated in through-services be-
tween New York and Canada’s Maritime
Provinces.

The railroad’s major passenger terminal was
North Station in Boston, which now handles
only commuter trains each day, but in the
1930s its 24 tracks were in constant use accom-
modating the many local trains for castern
Massachusetts as well as the named trains
which were arriving and departing for Port-
land, Halifax, Montreal, Troy and Albany
New York, and the west.

The B&M in 1978 is still an independent
railroad, not part of the Conrail system, nor a
subsidiary of some larger corporation. lts
business 1s now freight only, but it does operate
the rail commuter lines for the Massachusetts
Bay T'ransportation Authority. Although not
the most prosperous road in the country, it still
does the jub that was started by the Andover
and Wilmington Railroad 140 vears ago.

BURLINGTON NORTHERN INC - BN
BN Building, 176 East Fifth Street,
St Paul, Minnesota 55101.

The first section of what is now the Burling-
ton Northern received its charter in 1849 and
was completed the following year. It connected
the town of Aurora — a suburb of Chicago — with
another line leading into that city. The present
BN was formed as recently as 1g70 (at which
time it was the longest railroad in North
America) by the merger of three major lines:
first, the Chicago, Burlington and Quincy,
which served the area west of Chicago (‘Every-
where West” was its slogan) and reached out to
Denver, Omaha, Kansas City and in particular
the seven cities, St Paul- Minneapolis; second,
the Northern Pacific (NP); and third, the
Great Northern (GN). Both NP and GN
conneeted the twin cities with the Pacific
north-west.

NP received its charter by act of Congress
over President Lincoln's signature in 1864,
only two vears after the Union Pacific’s (with
whom the CB&Q also connected) was granted.
The usual land grants and subsidies were
offered for a line to follow the route originally
explored in 1804 by the famous pioneer travel-
lers, Rogers and Clark. Even so, progress was
slow and the financial crash of 1873 brought
construction to a halt for six years. Movement
of troops te put down the Sioux rising of 1876
was greatly aided by the existence of the rail-
road, while the NP people found, rather to their
surprise, that, with the spur of military ex-
pediency, it was quite possible to operate in
45°F below zero temperatures and several feet
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Fop lefi 0 o1 pair of new diesel focomatives fur the
Bustan & Mane RR

Tup: A Burlington Northern tram wn the Gasman
Condee Bridee tn North Dalora.

Cemre left: A Burlinpron Northern coal train at

Cordero Mine, Wyonnng

Centre right : A typread Burlingron Northern freigh

train hawled by a fowr=umt diesel

Left - The Great Northern Railway's 5000 hp

electric locomonrve, takes a freight tram through h

Cascade Mountains near Leavenmorth, Wash

Vi hough this was a modern electrie locomotive, 1
need fur this relatively short electrified
torane end omith the advent of powerfu




of snow. The settlement induced by the
pacification of the country and the existence of
rail transport led, in 1879, to an upsurge in
confidence and a resumption of progress. The
zolden spike was driven mn the presence of
President Ulysses Grant on 21 April 1883, The
second transcontinental line was complete.

The GN was a very different and more
personal affair. Its driving force was a certain
James Jerome Hill, Without government assis-
tance and in the face of universal prognostica-
ton of disaster he built luis Grear Northern
Railway through to the Pacific in three vears.
The last spike (an iron one this time) was driven
without ceremony on 18 September 183 - even
Hill himself was not present. No doubt he had
set his sights on a great day a short ten years
ahead when his steamship Minnesota would
carry the GN flag on to China, connecting with
his all-Pullman  ‘Oriental Limited’ from
Chicago.

The route taken by the GN was well to the
north of the NP, in fact close to the Canadian
border. The line was well-engineered and
soundly constructed; very little rebuilding has
been necessary since. ] avoided financial
disaster by making immense efforts to develop
agriculture in the lands opened up by his line
and appeared, unlike most of his contem-
poraries, to put the long-term benefits to his

thove: Burlington Northern's daily fast freehi
from Galveston, Texas, heads for ws Seattfe terminug
headed by three 3600 hp diesel electric locamotives.
This tran, showi i the spectacular Wind Rizer
Canyon, Tevas, moves shipments from the Gulf

Coast te the Pacific northwest.

Right: A caboose brings wp the rear of a long coal
teaent on the Burlington Northern, Wagons used o
wedern American radroad service are huge and the
cabonse sports comforts scarcely dreamed of i the

heyday of railroads.

Betorw : A Chicago Burlington & Quncy Rarlroad

4000 hp passenger locomotive.




homeland ahead of short-term moneyv-making
for himself’ -~ not that he was by any mecans
poverty stricken when he died in 1909 leaving
53 million dollars.

The CB&Q—called for short ‘the Burlington®
or even ‘the Q' — laid its rails over the flar
wheatlands of the midwest - it is said nowadays
to be never out of sight of a grain elevator. This
country would have presented few problems in
construction were it not for three rivers — the
Mississippi, the Ohio and the Missouri — which
crossed the ('s path. The bridge at Metropolis,
Hlinois over the Ohio includes the longest
single girder span ever made — 720ft - in a toral
length of 7700ft. Subsidiary lines — like the
famed narrow-gauge Denver, South Park and
Pacific (later Colorado & Southern) — were
built over less easy terrain.

The GN and the NP had to cross both the
Rockies and the Cascades: GN's 7.75-mile
Cascade Tunnel is the longest in the US. The
134-mile division in which it lay was electrified
on the 23-cvcle AC system, from 191z until
1956 when diescl traction took over. The
longest bridge on the system is the Young's Bay
bridge at Astoria, Oregon, which is a 81841
timber trestle of 592 spans. The highest is at
Opal City, Oregon, which has a 3goft span
arch 32oft high.

Burlington was notable as one of the handful
of American railroads that constructed many
of its own steam locomotives: excellent,
sensible but not specially notable machines
many oilburning - emerged from the West
Burlington shops. The railroad has its place
forever as, after Germany, the pioncering path-

finder of diesel-electric traction. The first of

the famous streamline ‘Zephyrs' went into
service on 10 January 1934 between Chicago
and St Paul-Minneapolis. Others followed
including the overnight ‘Denver Zephyr' with
sleeping accommodation.

The other two partners reacted to the more
severe nature of their terrain, When other roads
were using 4-4-0s and g-06-0s, both NP and
GN were noted for using 4-8-0s or Mastodons

a type very rare elsewhere in North America,
then or since. (One supplied to the GN in
1898 was noted as the heaviest locomotive in
the world.) Both lines in the later vears of steam
had articulated power that was greater than
Union Pacific’s ‘Big Boy’ on particular counts.
In fact, GN is reckoned to have had the first
successful Mallet articulated in the USA, a
2-f~6-2 which came from Baldwins in 1gof. In
1936, GN's own Hillyvard shops turned out a
2-8-8-2 which had the largest heating surface
ever successfully applied o any locomotive
boiler. NP in 1938 obrained a ‘Yellowstone’
2-8-8-4 from Baldwins which had the largest
grate or fire area (182 sq f1) ever known. The
reason for this was the local lignite coal used on
NP. (It gave the British 4-6-2 Flymg Scotsman
[renowned for being unchoosy abour the
quality of its diet] severe indigestion and the
indignity of diesel assistance when owner Alan
Pegler went west — figuratively as well as
hterally — with it over NP in 1972.)

The same lignite put NP among the hon-
ourable handful of lines who have given their

name to a widely used locomotive type. The
need for a big firebox meant a four-wheel
instead of a two-wheel trailing truck under
what would otherwise have been some 4-8-25
supplicd by Baldwins in 1926 hence, the
4-8-4 or Northern which later became the
standard passenger power on more than thirty
US railroads. It was nghtly felt thar what was
good for lignite burning would be even better
tor high quality coal. Later NP Northerns took
the cighteen-car “North Coast Limited’ the
first 1008 miles westward from St Paul without
engine change, a world record for coal-firing
locomotives.

As regards the new megalith, Burlington
Northern, the welding of the parts into the
whole was made casier by many vears of close
association, when most GN as well as most NP
trains were handed over at St Paul o the
Burlington for onward transit to Chicago and
vice versa. One measure taken was the installa-
uon of Southern Pacific’s computer-based
railroad management system - called TOPS
on SP but named COMPASS on BN, COM-
PASS was fully cut over in 1972,

As might be expected IN's combination of
many a-few-cars-a-day branches in the farm
belt with some prodigous transcontnental
hauls has not made it terribly prosperous, but
it has not ver fallen into a disaster siuation
cither, although expenses of 1740 million
dollars are g7 percent of receipts. Consolidation
of duplicate lines and the like have permitted a
reduction of BN route mileage from 31,725 in
1970 to 24,600 today. Currently, BN's 2500
locomotives annually haul 125 million tons of
freight an average distance of 558 miles and,
additionally, transport twelve million com-
MULErs in 11G Passenger cars.

Lefi
train toipards tle sunumit of Marias Pass on the
Burlington Northern Ralroad.

Diesels-in-multiple head a climbiny casthound

Befomw: | pry.h'.-.l" I.bl"JHfu_'_{J'rf‘rJ.l') af @ Baltimre and Chi
tram with President’ cluss g-6-2 m the 19305,

CHESSIE SYSTEM INC
Tervnnal Twiwer,
Cleveland, Olo gq4101

Chessie’s corporate history goes back to 1785
when the James River Company received its
charter. As president of the Company we find
no less a figure than George Washington and
no railway in the world can claim a more dis-
tinguished father-figure than that. Chessie’s
oldest ralway  constituent was  the fabled
Baltimore & Ohio Railroad, incorporated in
1827, opened (with horse traction) in 1830. It
thus became the first common-carrier railroad
in the USA or, for that matter, on the American
continent. Regular steam operation began the
following vear.

B&O remained in the forefront of progressive
railroads -~ actually taking delivery in 1935 of
the first production model diesel-electrie loco-
motive units until 1973, when financial
problems allowed coal-hauler Chesapeake &
Ohio to take over the company. B&O reached
its declared objective, the Ohio River, in 1852,
Other constituents (absorbed later) took trains
to St Lows, Chicago and - via running rights
over Central of New Jersey - to a passenger
terminal on the west bank of the Hudson River
opposite New York City.

At Baltimore in 1895, through the 1.5-mile
Howard Street tunnel, B&O installed the first
main-line electrification in the United States.
Low-voltage DC was used; originally the
conductors were overhead, but in 1go1 the
system was changed to third-rail. This was the
longest tunnel on the line. The oldest railway
viaduct in the world is also claimed: the
Thomas Viaduct on the original line om of
Baltimore. Other notable bridges include the
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1 y=nule bridge over the Susquehanna Raver at

Havre de Grace, Maryland (the longest on the
svstem) and a remarkable hifting bridge of 5584
span, which carrics the connection to subsidiary
Staten Island Rapid Transit across a stretch of
water called Arthur Kill, in the New York area.
I'his is thought 10 he the Targest span of any
moveable bridee in the world,

The ‘Capitol  Limnted’ was B&O's  all-
Pullman *flag tram’ from Baltimore and Wash-
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ington to Chicago and in quality of service it
rivalled its competitors’ *Broadway Limited’
and “T'wentieth Century Limited’. "Through
cars were provided to and from New York.
Chesapeake & Ohio as a company did not
appear until 1868, but its earhiest railway con-

stituent, the Louisa Railroad Company of

Virginia, dated back to 1836, Expansion
through amalgamation, purchase and new

construction took C&O) from its main base m

the coal-ficlds of Virginia 1o the Atlantic Ocean
at Newport News, as well as 1o Chicago,
Washington, Detroit, Buffalo and into Canada
along the northern shore of Lake Erie. Mil-
waukee was served by car-lerry across Lake
Michigan. The latest C&O rake-overs before
Baltimore & Ohio were the Pere Marquette RR
(in Michigan) and the Western Maryland.
Incidentally, the B&O absorption had been
preceded by an tafhliation” ten years carlier.



The peak of C&O steam power was a world
peak in that some amazing 2-6-0-0 steam loco-
motives built in 1941 recorded the largest
power output in service of any steam locomo-
tive ever made. Their wheel arrangement was
also unique and, like the rest of the fleet, two
great air-pumps mounted on the smokebox
front gave a ferocious appearance in keeping
with their capabilities.

Inevitably, C&0’s Number One train was
called *The George Washington’. It ran from
Washington to Cincinnati with through cars
serving New York, Chicago, St lLows and
Detroie. In 1932 a re-equipment earned it the
title of the first fully air-conditioned sleeping-
car train in the world. Very little passenger
traffic is now handled  there are only 23
passenger cars on the combined Chessie sys-
tem — but one notes with pleasure that trains
for steam lovers are included.

T'he longest bridge on the 11,190-mile com-
bined system is 2.75 miles long at Richmond,
Virginia, and the longest tunnel the 1.75-mile
Big Bend tunnel, also in that State. A recorded
220 million tons of traffic each year are hauled
an average distance of 250 miles, using a fleet of
2008 diesel locomotives and 205,000 cars. Ex-
penses are currently g3 percent of receipts.

CHICAGO & ILLINOIS MIDLAND
RAILWAY
See Other US Railroads

1 up fr._'ﬂ : The Che m‘ﬂ't'u»{'e" &5 (e *Cleorpe

Washington' express at Romulus, Michigan

Extreme left - A Baltvmore & Ol Met cfuss
2-8-8-4 on the Crunberry Grade, Hest Virgima,
witle coal for Terra ia

fu‘.r R | v.r,'ru'.m‘r]r'.di':' & Ohw coul tram heads up the
gruuf:' led b ¥ it 2=f1=fi-t WMaller.

Rught top - A Baltomore S Ohuw tram at Monroe,
Wichigan.

Reght centre: A Clucagn, Mdwankee, St Paul &
Pacific dunble-deck pusti-pull tram arrives at

Chicago's Union Station.

Rught botton - A Chicago, Wilwankee, St Pawl &

Pacific roud=smircher and local freight ai Scaitile




CHICAGO, MILWAUKEE, ST PAUL &
PACIFIC RAILROAD COMPANY -
The Milwaukee Road

Cnion Station,

Chicago, Himms 6obob.

The Chicago, Milwaukee, St Paul & Pacific is
another railroad that remains as yvet unafiected
by the present merger mania.

The first scction opened was the Milwaukee
& Waukesha RR of 1851 and by 1863 the
Milwaukee & St Paul Railway was operating
830 miles of road. It was extended to Chicago in
1873 (the next year saw Chicago added to the
Railway’s namce)and by 1900, 6ooo miles of linc

tentacles went out as far aficld as Kansas City

were operated. It became the anti-penultimate
transcontinental when the Paeific was reached
in 1909 ; the present title was adopted in 1913,
making three (or four, if vou count Union
Paeific’s sidelong approach) routes from Chica-
zo to the Pacific northwest. Alas, it is now the
exeeption that proves the rule that the big long-
distance western railroads are finaneally viable.
lts two main competitors - Great Northern
and Northern Pacific — amalgamated in 1960
(see the Burlington Northern entry) and their
combined strength has been too much for the
Milwaukee RR. Bankruptcy could not be
staved off, even by a reduction in cxpenditure
that has tnvolved 33 pereent of the line's
mileage being subject to slow orders. So many
locomotives are laid up awaiting overhaul that
others are having to be hired to cover day-to-
day demands

It s sad to sce a onee successtul and inspiring
1S earporite
identity. The Milwaukee is best known for two
things: it was the only ralroad in America
where it was possible to make a journey of more

concern in danger of losing

(&
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than 4oo miles entirely by eleetric traction and
the only ratlroad in the world to run steam
trains which needed to reach 100 mph to keep
tme. Begun in 191y, completed in 1920 and
entirely justified by its economics, the clectrifi-
cation eovered the mountain sections of the
transcontinental route, where it crossed the
Bitter Root and Cascade ranges respectively.
The former covered the y40-mile section from
Harlowtown, Montana, o Avery, [daho, and
the latter, the 207 miles from Othello to
Tacoma, Washington, An extention to Seattle
came in 1927. A 220-mile gap separated the
two clectric sections and this was never filled.
Of the very powerful electric locomotives used,
one might single out for mention the famous
*bi-polars’ with 24 driving wheels or the
triple-unit ‘box cab’ freight units of the
2-B-B + B-B+ B-B-2 wheel arrangement. The
line used 3000v DC current, generated by water
power. It was the first of only two major main-
line electrifications in the USA. In 1974 the
wires were taken down afier straight elecirie
traction abandoned and diesel-electric
locomotives ran through over the previously
clectrified sections.

‘Swift of foor was Hiawatha' — certainly the
steam-hauled streamlined luxury expresses
that were introduced by the Milwaukee Road
in 1935 between Chicago, Milwaukee and St
Paul-Minneapolis were appropriately named,
Specially built oilburning 4-4-25 were uscd
and handled up to nine cars on a 6} hour
timing for the 425 miles, including cight stops.
{The best Amirak time today is 83 hours.) The
trains were immensely suceessful and soon
enough it was a question of 4-6-4s handling

Wis

fourteen cars and it s thought that the run of

78.3 miles umetabled at 58 minutes between
Sparta and Portage (81 mph) represented the

fastest tuming with steam power regularly
scheduled anywhere in the world at any time.
Other *Hiawatha® trains served other Milwau-
kee Road destinations, including the ‘Olympian
Hiawatha’, a luxury train from Chicago to
Scaule, which was introduced afier diesels
had taken over from steam on the non-
clectrified sections.

CHICAGO & NORTH WESTERN
TRANSPORTATION COMPANY =
C&NW

oo West Madison Street,

Chicago, Hlinors 60606,

A constituent of the Chicago & North Western
Railway was the first railroad west of Chicago.
This was the Galena & Chicago Union RR, on
whieh the first train ran in October 1848, The
C&NW was formed in 1859 and hence is one
of the oldest surviving names in US railroading.
By the turn of the century the system had
extended to 8300 miles; currently it is almost
10,000. Unlike so many raillways, it serves the
exact area specified in its title, reaching Min-
neapolis, Duluth and econnecting with the
Union Pacific at Omaha.

For many years, although at least four other
railroads provided a reasonable alternative, the
C&NW earried the expresses of the Overland
Route between Chieago and the interchange
with Union Pacific at Omaha. This ineluded the
first transcontinental streamliner, ‘City of
Portland’. Tt also was well up in the three-way
competition for the lucrative daytime passenger
business between Chicago and St Paul-Min-
neapolis, although it is perhaps characteristic
of the line that its 400’ expresses (400 miles in
400 minutes) were good in a solid conventional
way and had little of the flashiness associated



Extreme fefr - A Chesapeake & Ohpo g=6-2 pulls a

Jui ,ffjn..u\.-'r.';_',-'J tramn throgeh Arhens, Clnn

Buoltimore & Ohan’s " Concinnagian’ rales water

..'.lrra!.'::'_\'r:.":'.
Left: Milwankee Road's No Eg 15 one of the
fumons 1=B=-1)+ D=B=-1 "p=-polar’ electric Tocomotives

of the early rgzos

Below - A Chicago-Milmwankee crain climbs throngh

the Rocky Moonrain furests durmg the snomwy winter

of 1935

Lap right and abave The Mumankee Road's
famons lamatha’. Prevured top right 13 the vrigral
. fugh-speed tran from Clicago to the tmin criies of
St Pawt and Mumeapolis, with oil=frred g-4-2
locomotive 1935, Above 15 a 1950 picture of the

Sgg fran

Left - An erghi=coach clevated railway tram crosses
the Chicagn River on the Lake Strect rro-tier
wpentng bredge. The tower on the river hanl

Feanlariad Jrovsulriiae for the II'J'J'HI.'_:I' contrelfet

fur river traffic.




with the ‘Hiawatha® and *Zephyr' creations of

its rivals

History was made when, in 1965, in an
attempt to resolve a situation where no profits
could be made from railroad operations, the
company made over its railway intercsts 1o its
-.'111]1[:1_\(1'». The u[!L‘r.I!i(II'I of the system has
continued in this way ever since.

Current statistics are:

locomotives )50

passenger cars

freight ears 14,000
passcnger trathe 2.6 million

(in commuter serviee)

freight carried 76 million tons
average length of haul 300 miles
expenses as Yo of receipts i;l'l”-n

CHICAGO, ROCK ISLAND & PACIFIC
RAILROAD COMPANY
See Southwestern US Railroads

Bight - Checago & Norch Western Radway's

double=deck local traw n the Chicago arca, 1977

Raght bebuw : The posi=World War 1 inaughration
of diesel traction on the ' Twin Cities goo' trams of
Chicago and North Western Raihray.

Right, bottom : The ' yoo' express is u diese

CENW pram wineh vuns the ' goo' miles b
Chicago and the Twm Cutes in ' 300" minnies,

CHICAGO TRANSIT AUTHORITY
Merchandise Mart Plaza,
Chicago, Hlinois 60635 4.

CHICAGO, SOUTH SHORE & SOUTH
BEND RAILROAD

North Carroll Avenue,

Michigan City, Indiana 46360.

The Chicago T'ransit Authority operates one
of the only two 100+ mile (in fact the CTA
operates almost 200 miles) city transport rail-
ways in the world which arc situated other than
in a national capital. Unlike other US citics,
where the unsightly 1) or clevated railways
have now gone underground, the CTA has
still only ten miles of subway. "The central loop

line down the eentre of the streets in downtown
Chicago gives its name to the main business
district, the l.oop, which it surrounds. The
system has been fully electrified (all exeept five
miles is equipped on the DC third-rail system)
sinee the turn of the century, after a few no
doubt rather traumatic years with Forney-
type steam bogie tank locomonives. These were

ol a design suitable for El'.lu'l'.‘-illg 1;01-{ radius

curves at street junctions. Eleven hundred cars
provide service for ninety million passengers
carried each year,

What seems to be in process ol ln'L'Umillg de
facto part of the Chicago "I'ransit system is the
Chicago, South Shore & South Bend Railroad.
T"his concern operates — at a considerable loss
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seventy-mile remnant of the huge
25,000-mile network of clectric inter-urban
lines that, during the first quarter of the present
eentury, briefly provided local passenger trans-
port in the USA. Currently a flect of sixty
cleetric cars handles 1.8 million passengers
annually at average speeds well over double
that of the C'I'A.

Chicago also had a remarkable underground
narrow-gauge (2ft) freight railway  system
which operated in 62 miles of tunnel under the
principal arcas of the eity: the tunnels were
shared with eables and pipes. There were 150
clectriec locomotives and 3300 freight cars.
Many large warchouse, factories and, of course,
l.!cpnlf\' of the main line railroads, were tiirL‘t'tll\'
served by eonveyors and elevators.

the last

CONRAIL - CONSOLIDATED RAIL
CORPORATION

Transportation Center, Six Penn Centre Pluza,
Piddadelphia, Pennsylvania 19104,

There is little doubt that the two greatest names
there have ever been in railroading, financially,
technically and operationally, were the New
York Central and the Pennsylvania. Grand
Central Station, New York and the “T'wentieth
Century Limited’, which left from it, were,
respectively, the most famous station and the
most famous train in the world. Penn's nick-
name ‘Standard Railroad of the World® was
no figure of speech. Even in 1955 it would have
been unthinkable to suggest that twenty years
later both would have been brought down
single ignominious bankruptcy, subjected to a
thinly disguised form of government eon-

into

fiscation and finally swept up into what pessi-
mists regard as a kind of old people’s home for
the last days of destitute and dying railroads.
Optimists say that the conditions under which
the Consolidated Rail Corporation will do
business are such that there is a reasonable

prospect of success, but only time will tell.
The oldest proper scetion of New York
Central (and of Conrail) was the Mohawk
and Hudson Railroad between Albany and
Schenectady, incorporated in 1826 and opened
in 1831, The name New York Central appeared
first in 1853 as a consolidation of railroads
connecting Albany with Buffalo. The NYC in
its final form was created by a further amal-
gamation of lincs in 1914, ineluding the New
York Central & Hudson River Railroad and
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Hhiee
defrvered 1o Gonradd { Consolidated Raid

Farty-four new dresel fucomotives were

{.errlﬂul.h’-’mr} s a part of u 2U Incomuative, i
millton dollar srder recerved m 1g78. With
completion of thes arder, Conrail has maore than
500 diwsel locomatives i 13 fleer, nearly joo of
whicl have been acqmired (neir) since Conraid began

aperations on & Apeid g7t

Lefi : Pennsylvama Radlroad s "Congressonal’
express hanled by a GG elecirie locomutive at
-‘..lf..lf]-\,rrun'_ f;l'i,lﬂ'-'}'h anrd

the [.ake Shore & Michigan Southern Railway.
T’he main line of the NYC
quadruple track until recent years
so-ealled Water Level Route between New
York and Chicago; centres such as Montreal,
Cincinnmati, Columbus, Indianapolis and St
o
between New York and Chicago was possible
from
bridge across the Hudson River at Albany.
The first section of what was to beeome the
Pennsylvania Railroad also began operation in
1831, but later in the year. "This was the Cam-
den and Amboy Railroad in New Jersey; on
12 November that year, the locomotive John
Bull, built in England, hauled its first pass
gers. The ‘Pennsy’ proper got its charter in

mueh of which was
was the

Louis were also served. Through runn

1866 onwards after completion of a




1846 for a line from Philadelphia to Pittsburgh;
by 1874 it was a 10,000+ mile system, the
largest in the country. The line's Keystone
herald very fairly indicated the position it
occupied in the economy of the eastern US. It
served cight out of the ten largest cities in the
USA.

The other lines which have been merged into
Conrail had been in trouble longer. The Erie
Railroad commenced operations from Pier-
pont, New York in 1841 and reached Lake
Erie at Dunkirk in 1851. It was then the longest
railroad in the country with 450 route miles
ever used in
\merica. In 1878 conversion to standard gauge
took place. There followed a period of wheeling
and dealing in its shares which earned the Erie
the title *Scarlet Woman of Wall Street’, the
ceffects of which were still noticeable when the
2338-mile road amalgamated with the g68-mile
Lackawanna in 1960.

Another lady, dressed in white this time,
was Phoebe Snow of the Delaware, Lacka-
wanna & Western Railroad, who made sales
t;l“. hlll.‘h as

laid to the widest gauge - 6ft

‘Phocbe says and Phoebe knows

That smoke and cinders ruin clothes
So 'tis a pleasure and delight

To take that road of anthracite’

to Woo passengers to a line that used this clean-
burning fuel. The Lackwanna also offered
through cars to Chicago from the New Jersey
shore; so did Lehigh Valley and Central of New
Jersey, although in the last-named case it was
just a matter of accommodating the Balumore
& Ohio service. All these lines and the Reading
RR as well, served the area between the trunk
routes of the New York Central and the Pennsy,
providing - until Conrail took them all over
severe competition at any and all intermediate
places.

The oldest constutuent of the New York,
New Haven & Hartford Railroad as well as the
oldest of Conrail was the Granite Railway of
Boston, built to bring in material for the Boston
Bunker Hill monument in 1826, Of course, it
was neither steam nor commeon=-carrier. The
New Haven was an amalgam of over 200 smaller
lines; its trains were accommodated in the
Pennsylvania Station in New York and served
the New England area. They included the last
all-parlour-car train to run in the USA, the
‘Merchants Limited’, between New York and
Boston.

In respect of motive power, it almost suffices
to say that New York Central was the owner of
high=stepping 4-4-0 No gy, credited (rather
dubiously) in 1893 with a world-speed record
of 112 mph, while handling the crack ‘Empire
State Express’, predecessor of the “I'wenticth
Century Limuted”. Right up until steam gave
way 1o diesel, NYC remained in the forefront
of locomotive development. Even then it did
not give up without a fight, for the *Niagara®
$-8-35 of 1946 went on and on, putting up
figures for performance and overall economics
that diesels could only match, not improve
upon. Eventually, problems with coal supplies

1ho

gave diesel salesmen their chance.
There was a period in the early vears of the

century when scientific work at its famous
Altoona test plant made Pennsy a much ac-
claimed world leader in steam design. By the
1940s, electrification of the main lines to
Washington and Harrisburg had led to steam
development taking second place. The picture
then was of a fleet of modest-sized locomotives

the legendary Ky 4-6-25 were a case in point.
As with the diesels which replaced them, when
more power was wanted one simply put two
(or more) together. After World War 11, Pennsy
unwisely went away from the simple *World
Standard’ concept of steam locomotive and

adopted the more complicated so-called ‘Du-
plex’ designs which were, in effect, two engines
in the same set of frames. The *Duplexes” were
not successful and again General Motors’
salesmen moved in.

Central of New Jersev, Lehigh Valley and
Reading were famous for the steam locomotives
known as ‘camel-backs’. The driver’s cab was
mounted on top of the boiler half-way along;
the fireman, of course, had to work in another
cab in the conventional position, but the idea
was to give better visibility in either dircetion.
The identical principle has given rise to the
*hood-unit’ layout of most modern diesels.

CN]J and LV were the only constituents of



Conrail not to have some electrification. The
Pennsylvania had by far the largest installation
(670 miles at 11,000v AC, 25 cycles) still sur-
viving in America, but much of this is now in
Amtrak’s hands as owners of the Boston New
York-Washington passenger corridor. Diescl-
ization of all non-electric Conrail operations
has, of course, been complete for many vears;
at present there are nearly 5000 units in
service, the largest fleet in North America,

As regards passenger services, the erstwhile
*“Twentieth Century Limited’ still remains the
standard by which other trains are judged,
while Pennsy's ‘Broadway Limited’, still sur-
viving in Amitrak hands, was as good. Conrail

still carries 112 million commuter passengers,
annually using 893 cars, on services provided
under contract to various state and local govern-
ment authorities. Grand Central Station, New
York, where a great deal of this traflic is
handled, 1s the largest station in the world,
with 44 platforms on a 48-acre site.

Conrail ranks first among US railroads on

most other counts, including the amount of

annual deficit, $626,133 in 1977. There are
145,000 freight cars, in which 26¢ million tons
of freight are carried annually an average
distance of 344 miles. Expenses are 120 percent
of receipts. In 1979, 16,826 miles of track
were controlled by Conrail.

fhove

New York Cewtral’s New Yorlk o Clucago
Crao af Trams — the " Taenteethi Centnry Liomited”

wt Hhe e ke af 1 fevary i g N

Left: Foar GF diesel electrac focomntives bead o

mrassive Ere Rafroad freieht train.

FExtrenee lefi, top: Coneail's famons Florsesfioe
Clarve an the busy mamdine west of Alvvona, m

central Pesnsylvana’s Allesliceny Mountans.

Lxtreme left, contee: In the carly tgsos even the coipl-
carrying Lrie RR had gone diesel as shown by ths
pused preture of s then-mast-madern tree-uni

locimuotive.

Extreme left, bottom = The ' Empire State Lvpress'
near Athany on the New Y ork Cewtral mam line,
Fap contre: American railroads generally made

Tade wse of water tronglis between the rarls, However,
New York Central's No 130 makes a brave show at
the kead of a fast freqghe e July 1945

Top right = New Yark, New Haven & Hargford
Ravroad’s sereamlined y=0-4 No 1 gog wuh standard
heavymerght cars near Brawfird, Connecticnt m

1938,



CUMBRES & TOLTEC SCENIC
RAILROAD - CATS

PO Box 789, Chama,

New Mexico :13';_,'_’0,

If one takes a view of railways as an art form,
then one of the greatest masterpicces among
recent survivors was the 2oo-mile narrow-
gauge main line of the Denver & Rio Grande
Western RR between Alamosa and Durango
on the border between New Mexico and
Colorado. It was definitely a railroad on which,
when trouble comes, one would expect John
Wayne to ride up to the rescue. Indeed he and
his successors have done just that on many
occasions when flms were made using its
evocative rolling stock and superb scenery.
Such features as steam power driven wide
open on four percent grades, rotary steam snow

ploughs and whistles which scare the eagles oft

their nests for miles around, combined to make
it something very special.

Carried away by the enthusiasm of the
aficionados, the States of Colorado and New
Mexico were inveigled into buving the 64-mile
between  Antonito, Colorado and
Chama, New Mexico including twelve 2-8-2
steam locomotives and a hundred or so cars.
They thus obtained for themselves the dubious
privilege of owning the longest museum railway
in the world. Regular summer operation is
supplemented by an occasional winter happen-
ing when the operable steam rotary plough
puts on a show unparalleled in the steam-for-
pleasure world.

stretch

DELAWARE & HUDSON RAILWAY
D&

D& H Buldmg,

Hbany, New York 12207,

The first US railroad to employ steam loco-
motives finds tsell 150 years later with the
same title
‘canal’ — but with a quite different transporta-
tion role. 1t 1s now a ‘bridge route’ connecting
castern Canada with the eastern USA rather
than a local canal feeder and mine-run hne.
By managing to keep its identity although not
its independence, D&H has illustrated that
bridge routes are more viable propositions than
many other types of railroads. (D&H s
owned by, but has not merged with, conglo-
merate Norfolk and Western.)

only having dropped the word

D&H steam locomotive history is full of

distinction. [t was made notable for steam
locomotives with smooth, almost English out-
lines, but of American dimensions, from 2-8-0s
to 4-8-4s and 2-8-8-2s. Pipework and acces-
sories were mounted chastely out of sight.

It was alse notable for a sustained and tech-
nically successtul eftort to improve thermal
efficiency by increasing the temperature and
pressure of the steam. Horatie Allen was the
appropriate name for the fArst 1924 attempt,
which was a 2-8-0 with a special boiler per-
mitting 350 Ib/sq in pressure. There are great

dithicultics in designing locomotive boilers of

normal pattern for pressures higher than oo lb,
but this one had a water-tube firebox of un-
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orthodox type which could resist this modest
increase of pressure, Three subsequent experi-
ments in 1927, 1932 and 1935 respectively
enabled D&H, who so sensibly decided to learn
to walk before they could run, to take the steps
up to a triple=expansion 6oo Ib/sq in 4-8-0 with
tender booster. This was the only technically
successful application of the triple-expansion
principle (standard in marine practice) to a
single-chassis locomotive. Alas this technical
tour de firce did not stand up to examination of
its overall economics.

At present eleven million tons of trafhe are
carried annually an average distance of 340
miles, using a diesel locomotive fleet of 175
units and 6hooo freight cars. About 1650 miles
of railroad are operated for freight, but no
PASSCNEEr Service 18 given.

lhove: Two Delaware & Hudson Ralway Baldwin
diesels make fuel stops at Wintehall, N'Y o
Decennber 1950,

Top: A Bruwsh-lvoking 3=8-1 of the Delaware &
Hudson Ralway e 1950.

Tup right : Denver & Rio Grande Western Ralroad
runs this Durango to Stlverton sicam narrow-gauge

tanrrst tram, seen here m Lost Souls canyon.

Right bottom : Rio Grande freights head up the
Wasatch Mountans out of Helper, Utah, The coal
carsm Hu'_frm'_x{n.lrmu" are symbuhe of the Carbon
County coul fields of norvhern Utah which generate
comstderable rathroad traffic.



DENVER & RIO GRANDE WESTERN
RAILROAID - Rio Grande

No 1 Park Central, 1515 Arapahoe Si,
Denver, Colurado 8oz217.

To anvone who 1s ignorant of the topographsy
and history of Colerado the s00-mile bridge
route connecting Denver to Salt Lake City
would seem unremarkable. Yer this outwardly
rather conventional line is the result of one of
the most exciting and romantic stories in the
history of railroading — the truth being a good
deal more spectacular than the plots of count-
less Western films which have located their
train scenes on its metals. (An oft-used stage
setting 1s the Canyon of the Lost Souls where
one can look down a vertical rock face to the
river 3ooft below.)

In 1872 General William Jackson Palmer
sent his construction crews south from Denver
with the intention of reaching El Paso, Texas
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via the Rio Grande Vallev. However, the Santa
Fe people got rails down first on the Raton
Pass, the only practical route. Undaunted,
Palmer then wrned west and alter a pitched
battle with the rival road’s gangs, won and held
the Royal Gorge of the Arkansas for his rail-
road. The terrain to be served was as moun-
tainous as any in the US and, moreover, was in
the throes of a silver-mining boom. The econo-
mics of laving the rails close together seemed
attractive and, accordingly, the narrow gauge of
3ft was chosen. The Rio Grande was the only
major railroad in the USA to be laid in the
NArrow gauge,

By 1888 the Denver & Rio Grande and its
companion the Denver and Rio Grande Wes-
tern had covered Colorado, Utah and much of
New Mexico with a network of 1670 miles of
slim gauge lines reaching all the mining areas
and extending as far west as Salt Lake City,
Urah and south to Santa Fe, New Mexico. The
devaluation of silver in 1892 led to bankruptey
and re-incorporation (the first of several) and
the end of expansion. There was also complex
financial juggling between the two companion
roads before consolidation in 19e8. The limited
speed possible on the narrow gauge was a
severe handicap to a long-distance carrier and,
accordingly, the conversion of the main linc
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from Denver to Salt Lake City had been com-
pleted in 18go.

General Palmer's second thoughts on des-
tination for his railroad had made its route a
circuitous one. Some rerouting was done in
connection with the regauging - to avoid the
Marshall Pass with its four percent grades as
well as the vulnerable trackage in the Black
Canyon of the Gunnison River —but in 1934 a
new line in the mountains, including the six-
mile Moffatt Tunnel, gave the Rio Grande a
direct route west from Denver, saving 175
miles on the journey to Sale lake City,

The same period saw the beginning of the
end for the narrow gauge, although freight
movement on the last section - the 250 miles
from Alamosa to Farmington via Durango did
not finally cease until 1965, This was the last
‘normal’ narrow gauge as well as the last steam
freight common Carrier operation in the USA.
Passengers are, however, stll carried (for
pleasure) the 45 spectacular miles up the Lost
Souls Canyon and back by steam. The ‘Silver-
ton ‘Train’ as it is called, is based in Durango
and runs daily in summer; it has the highest
earnings per mile of any passenger train in the
US, has the status of a National Monument
and is mentioned in many guide books along-
side the Grand Canvon and Niagara Falls.

Book well ahead.

All the devices of the railway engineer were
used to overcome the problems of the terrain
at minimum cost. The narrow gauge permitted
curves as sharp as 24° (2431t radius) while four
percent (1 in 23) grades were normal and 43
percent ones existed. Zig-zag reverses, spirals
and long return loops were used to gain altitude
and many were the places where the trains
crept along high up the walls of canyvons on
narrow ledges or tectered over high trestle
bridges. Steam locomotive power also reflected
the terrain. Air brakes were fitted long before
they became compulsory, for example. In the
carly days, very few locomotives had less than
eight coupled wheels because of the gradients
and, later very few had more because of the
curvature. A series of 2-8-0 ‘mountain ponies’
supplied in their hundred became as much a
classie for the narrow gauge as the American
standard g-4-o0 was on standard gauge. Notable
also m the carly period were conversions of
locomotives from narrow gauge to standard
and, in the 1920s, the reverse operation. The
latter produced some 2-8-2s that were very
large for the narrow gauge;a weight of 27 tons,
grate arca 43 sq ft and 37,3350 Ib tractive effort
was exceptional for 3ft between the rails. The
later and bigger standard-gauge steam loco-



motives had additional linkage added to their
Walschearts valve gear to give variable lead
very much akin to advancing and retarding the
ignition on a Motor ¢ar
up long mountain grades.
Standard-gauge steam came to an end in

as an aid to slogging

1952 - the narural affinity of diesel locomortive
characteristics to steep gradients has meant
lictle in the way of specialities among the road’s
fleet of 260 modern diesel units.

When Amtrak was formed in 1970, the Rio
Grande was one of the very few roads which
opted out and it still runs its own *Rio Grande
Zephyr' three days a week on the spectacular
run from Denver to Salt Lake City. This train
is in fact a vestigial remnant of the remarkable
‘Califormia Zephyr' which, although now de-
funct, brought new thinking to passenger
operation (see Western Pacific). A fleet of 4o
passenger cars protects the ‘Zephyr’ and
‘Silverton” trains.

In respect of freight operation Rio Grande
has tended towards short, fast and frequent
trains rather than the immense drags tvpical
of most US operations. Currently the Rio
Grande handles 310,000 passengers and 3o
million tons of freight annually, hauling the
latter an average of 307 miles. Annual expenses
are g2 percent of receipts.

DETROIT & MACKINAC RAILWAY
See Other US Railroads

DETROIT, TOLEDO & IRONTON
RAILROAD

Owe Parllune Bowlecard,

Dearburn, Michigan 48126,

The Detroir, Toledo & lronton Railroad was
formed in the carly vears of the century from
a collection of short lines in the neighbourhood
of Detroit. In 1920, when it had become badly
run down and was in dire financial straits, it
was bought by car magnate, Henry Ford. (For
some time he had been in the habir of going into
print with articles such as ‘If [ Ran The
Railroads’.) Strangely enough and unlike other
amateur railwaymen, he was quite successful;
in spite of a huge expenditure on reconstruc-
tion, the line became profitable. Morcover,
Ford electrified part of the line on the high-
voltage AC system, but used locomotives which
converted it to direct current for traction. In
fact he did what the rest of the world (except
Hungary) did not do unul forty vears later. A

feature of the electrification was the use of

reinforced concrete arched portals to hold up
the overhead wires — some are still there today.
In the late 19205 Ford lost interest in playving

great network of 3/t o gange trac

Extreme left: Rio Grande frewght i Glempand

Cuanyon on the Colorado River

Left: A RBio Grande ‘ratelee’ | hobo slang for freasli
trani) heads ot of Salt Labe Valley, Uralt

Belomw: The only section of the Rio Grande's once

Loseidl to operale
wnder 1ex bamner is the gz=-mile Silvervon branch out of
”m'..ln:;n_ ”'g'.n (£} ;.f' H'.'.' fraincli’s .’3[{-;-!'4’_\ 1-fuu"a'|"n,

2= No 473 Fins, decked vnt -'f.'_.f.u,'\ ¥ -h.'.\'\ J"f‘l.’ o

movre, alongside the Ammas River

'”’u.‘ R '.I’-."h' u.rff.-: seciian r!f R Granide's REraire

ganee stell vunmng 15 the now state-owned Cumbres &

Loltec RR 1lamuso
Duranga mamn fine over the Cumibres Pass. Never aun
dient

today a spectacular tourist attraction durin

a seclion of the vne=tine

easy le to work becawse of the steep pra
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Vhave  Today steam has caneshed friom the resular

Liseracan radvoad scene amd narrow=gange tracks too
are victeally extinct. Steam can, hawever, be seen on
wiany preserved or tonrist fines, the proneer of which
1 the Edaville Radfroad ar Sowth Carver,
Wissachuserts, Fhns 2ft oin ganoe line 15 one of New
England's premicr tonrist attvactions and ths
Baldwmn 2=g-3 7T from the Brideton & Harvison

Railroad 15 a wanderful wor kg wsenm=prece

Bottom right = The " Pawama Limited” begins its
g2o-mle punrney from Clicago to New Orleans
circa tgho, s all-Pallnan traoe was the Himors

Central Rarlroad”s frwest tram.

Below: Florda Fast Coast Ralway's General
Meutors dresel for the " Florida Specal.

trains (it is said that he became fed up with the
bureaucratic problems of running a public
railway) and sold the DT&I, abandoning the
clectrification. The g8o-mile railroad is still,
however, in independent existence, carrying
13 million tons of traffic annually with a fleet of
seventy diesel units and 4300 freight cars.
FExpenses are eighty percent of receipts. One
feature is that its maximum permitted axle-
load is as high as 38 tons,

DULUTH, MISSABE & IRON RANGE
RAILWAY
See Other US Railroads

EDAVILLE RAILROAD

Box 7,

Soutl Carver, Massachusetts 02566.

The present cult of preserving old-time steam
railways is considered to have begun on 7 April
1947. On that day a little train, recovered and
restored from abandoned zft-gauge railroads in
the State of Maine, began a five-mile circuit of
line which farmer Ellis D Attwood (hence the
name EDAville) had laid down on his eran-
berry tarm. Thirty years later, it is a major
tourist attraction in an area which includes
Cape Cod and Plymouth Rock.

ELGIN, JOLIET & EASTERN
RAILWAY
See Other US Railroads




FLORIDA EAST COAST RAILWAY -
FEC
St Augustine, Florida.

The story of the Florida Fast Coast Railway
has all the qualities — and most of the ingredi-
ents — of a fairy tale. There is even a happy
ending.

In 1883 a middle-aged oil millionaire called
Henry Flagler, spent a holiday at a then-new
beauty spot in Florida called St Augustine.
To get there he had to cross the St Johns River
by hoat and trundle down the peninsula on a
ramshackle narrow-gauge line called the Jack-
sonville, St Augustine & Halifax Railroad.
Some might have shrugged off the inconven-
ience but not Flagler — he bought the railroad,
bridged the river and, so that he could in furure
go all the way in his own train, brought the line
up to main-line standard. He enjoyed railroad
building so much that, with no prospect of
financial return in what was then a wilderness,
he extended the line right to the tip of the
peninsula. An unknown place called Palm
Beach was reached in 1894, another one called
Miami in 18g6. Even this did not satisfy his
craving to play trains and, incredible to record,
he took his line a further 57 miles, island-
hopping across the sea to the very last fragment
of Florida, an island called Key West. Of all the
follies perpetrated in the history of railways, the
Florida East Coast’s extension to Key West,
with its 17 miles of bridging across open water
stands alone. The only traffic objective was a
modest speeding up of the journey by train and
boat to Cuba, for which an expenditure of $20
million of the dollars of those days was hardly
justified. Flagler was just able to enjoy the
opening ceremony a few months before he
died, aged 83, in 1912,

Although dividends were never paid, the
FEC pursued a fairly lordly existence for a
decade or so, until it was hit by the amazing
Florida boom of the mid-1gz20s. Traffic mult-
plied several times over in three vears and the
railroad responded with a colossal re-cquip-
ment pregramme, Just as the up-dating was
completed and needed to be paid for, came the
1929 crash, Inevitably, bankruptcy ensued;
worse was to follow, for in 1935 the Key West
extension was destroyed in a hurricane (it was
later reconstructed as a highway).

Even though rhe road was bankrupt, trains
such as the ‘Florida Special’ continued to run,
This was an all-Pullman train [rom New York,
the first train in America to be lit by elecrric
light and to have enclosed vestibule connec-
tions between the cars. George M Pullman
conducted the first run in person. During the
19308’ winters, in spite of the economic
situation the train frequently ran in multiple; as
many as seven parts were noted in one day in
1937. It shared with the *T'wentieth Century
Limited’ alone the cacher of regular red-carpet
treatment — this at the Miami end.

The ‘Florida Special’ had just celebrated its
75th anniversary when the railroad brother-
hoods declared a strike over a wage issue. Eleven
days later — on 3 February 1962 — the linle
FEC, showing considerable courage, began

running trains again, using supervisory staff

in operating positions. lxtreme measures,
from the dynamiting of trains to political
pressure from the White House, were used to
force FEC to settle on the unions’ terms: in the
end, the FEC management won back its
‘prerogative to operate the railroad’, as they
put it.

The position now is that, alone among the
common-carrier raillroads of the USA, the
FEC does not have to abide by the stcam-age
work rules, those featherbeds of operations
elsewhere. Before 1962, for example, there had
to be five men on each FEC train and, because
each crew could only work over one short
designated division, three crews were needed
for the run from Jacksonville to Miami, Now
one two-man crew does the journey without
change. Both ride on the locomotive; the
caboose at the rear is eliminated having been
replaced by a radio transmitting box fixed to
the rear coupler, as a check that the train is
complete and the brakes working. There were

many other similar changes; in effect, one-half

the employees now handle twice the workload
of traffic. At present this amounts to nine
million tons hauled an average distance of 210
miles, using a 1300-strong car flect hauled by
50 diesel locomotive units,

The financial gains enabled a thorough
rehabilitation of the physical plant to be put in
hand. FEC's track, now welded rail on conerete
sleepers, laid on a mountain of sharp stone
ballast, comes closer to being truly a permanent
track than most others. There were also funds
to install the latest electronic systems of track-
side safety surveillance,

The financial improvement (expenses have
averaged sixty percent of receipts in recent
vears) of the 335-mile system has given em-
plovees job security, and the physical improve-
ments have given them personal security and
safery while on the job, The tragedy - for rail=
road employecs as well as sharcholders and the
nation at large — is that the unofhcial role of

raiflroads elsewhere in the USA as sources ol
unemployment pay, precludes an FEC-type
solution being applied nationally

FRISCO
See Southwestern US Railroads

GEORGIA & FLORIDA RAILROAD
See Other US Railroads

GREEN BAY & WESTERN RAILROAD
See Other US Railroads

HAWAII
See Australasia, Oceania

ILLINOIS CENTRAL GULF
RAILROAD

233 North Michigan Avenue,
Clicago, lllmois 6obo1.

When the Ilinois Central Railroad received its
charter on 1o February 1851, it was the longest
railroad which had been promoted up tll then.
[t was also the first of many to receive a grant of
lands as a subsidy on completion, in this case
within seven years. In September 1856 the
7o5-mile ling, which ran southwards from
Chicago to the confluence of the Mississippi
and Ohio Rivers at Cairo, was opened, thereby
carning the land grant of 2,500,000 acres. Such
non-railroad acquisitions have stood the com-
pany in good stead ever since and never more so
than today, when railway operations are barely
profitable,

Southwards from Cairo, freight and passen-
gers could travel on by the famous Mississippi
river steamers — such as the fabled Robert E
Lee — to Memphis and New Orleans. Soon
afterwards, the river part of the journey was
confined to a ferry trip across the river and even
this came to an end when the great four-mile
bridge across the Mississippi at Cairo was
inaugurated in 188g. Light vears before, 550
miles of the main line south of this point had
been converted from sft gauge o 4t 84m in
a single day, as preparation for  through
running,

While 1t was expanding, 1CC absorbed over
one hundred smaller railroads, reaching out to
Kansas City and Omaha to the west and In-
dianopolis and Louisville to the east. One of
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those absorbed was the first railroad in the
southern states, the 26-mile West Feliciana RR,
on the border between Mississippi and Louisi-
ana, which was completed in 1842,

In 1972 1C merged with Gulf, Mohile &
Ohio, which since 1947 (when the Chicago &
Alton was acquired), had also provided through

serviee from Chicago to places on the Gult of

Mexico. Thus Nlinois Central became the
Ilinois Central Gulf, a g2s50-mile railroad,
having 1060 diescl units, 47,000 freight cars
and hauling g5 million tons an average distance
of 315 miles each vear,

IC’s ‘Panama Limited’ from Chicago to
New Orleans was one of two last all-Pullman
luxury trains in the USA to run - it still operates
less exclusively under Amtrak’s banner. Such
luxuries as the ‘King’s Dinner’ of five courses
were available to the end of TC working. Even
today, 1C is not out of the passenger business,
since there is an electrified commuter service
out of Chicago. Fourteen million passengers
are carried annually, using a fleet of 162 cars.

[C’s steam operations are rather overshad-
owed by the immortal song and tale of Casey
Jones, *Who mounted to the cabin with his
orders in his hand, On his farewell trip to the
promised land' ... because of course, ] L
Jones was an actual linois Central engineer,
wha came 1o grief after a particularly flagrant
disregard for regulations. His 3-6-0 was very
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typical of its day and this remark perhaps can
be applied to virtually all IC motive power. It
was a little unusual in that the few new loco-
motives built in the latter years of steam were
homemade in the line’s own Paducah shops;
furthermore, rather than purchase new power
during the lean vears of the 1g3o0s, these new
shops undertook the major surgery involved in
such operations as rebuilding old 2-8-25 into
2-10-25.

ILLINOIS TERMINAL RAILROAD
See Other US Railroads

KANSAS CITY SOUTHERN
RAILWAY COMPANY - KCS
See Southwestern US Railroads

KATY
See Southwestern US Railroads

LONG ISLAND RAIL ROAD
Famaica Station,
Jamaica, New York 11435.

The Long Island Railroad received its charter
in 1834 and is therefore among that select
fraction of the world’s railways who have
carried on under one name since the 1830s. Itis
definitely not, however, among the four or five
in the world who have remained in the same

ownership. In its early days the LIRR was the
main line to Boston; travellers went from
Brooklyn terminus to Greenport, thence by
ferry across Long Island Sound and then took
the Old Colony Line. An all land route was
opened in 1850 and the LIRR then settled
down to a peaceful country branch-line exis-
tence for half a century. In 1goo it was pur-
chased by the Pennsylvania Railroad and
started a new phase of existence as a New York
commuter line. Electrification (third rail DC)
was begun in 1go4 and in 1910 LI trains began
using the then-new Pennsylyania Station,

Political interference in the form of a thirty-
vear fare freeze, from 1918 to 1948, led to
bankruptcy in 1949 in spite of financial aid
from Pennsy. Eventually the line, by then a
byword for all that was disreputable in the
industry, was bought in 1964 by the New York
State Metropolitan Transit Authority. Mod-
ernization and renewal was then put in hand,
but political pressure to speed the work led toa
hurried design. Following some tedious modi-
fication, the new trains, consisting of 620 cars
and capable of 100 mph began running and in
the end greatly improved the service. Currently
some 250,000 ‘daily bread’ riders are carried
into and out of New York each working day.
Some freight is also handled.



MAINE CENTRAL RAILROAD
COMPANY

242 8t John Street,

Portland, Maine ogi02.

Once upon a time the little Maine Central ran
all-Pullman trains whose passenger hsrs rivalled
the “T'wentieth Century Limited’ in including
the best-known names in America. All summer
the ‘Bar Harbor Express’ and other trains
rolled east to the Atlantic coast via Portland
from Boston, New York and Washington.
Another unexpected extravagance in the his-
tory of what is now a small down-to-carth
freight-only road was the ownership -~ unique
among Class I railroads - of a large 2ft gauge
system. This was the fabled Sandy River &
Rangely Lakes Railroad, relics of which sur-
vive at Edaville including a tiny parlour car,

It is said that Maine has two seasons, July
and winter; no doubt the advantage which
flanged wheels and steel rails possess over
unploughed roads and slippery snow are one
reason for the MEC’s independent survival,

The line currently operates goo miles of

route with 65 locomotives (all diésel) and 3000
freight cars. Eight million tons of freight are
hauled by the Maine Central Railroad an
average distance of rro miles. Expenses are
ninety percent of receipts.

MILWAUKEE ROAD
See Chicago, Milwaukee, St Paul & Pacilic

MISSOURI - KANSAS - TEXAS
RAILROAD COMPANY
See Southwestern US Railroads

MISSOURI PACIFIC RAILROAD
COMPANY
See Southwestern US Railroads

MONONGAHELA RAILWAY
See Other US Railroads

MoPAC
See Southwestern US Railroads

MOUNT WASHINGTON COG
RAILWAY

Sece also Norfolk & Western Railway Company
”u{mi ”'"'_me_wm,f,

New York.

The very first cog railway in the world was
built up New Hampshire's 6zgoft Mount
Washington and opened in 1864. It still runs,
using eight steam locomotives of the same
original 1875 design, plus one repeat order
delivered in 1973, thereby having both the
oldest and the newest standard-gauge steam
locomotives running in the USA. The 3.5-mile

Fvireme left . The ' Coy of Miami® makes its

way ont of snowey downtown Clicagn headmg for
Wieame circa rgbo. The clock tower tn the centre of
ihe frcture niar bs the ¢ oHfan ) 5 Ceneral Stanon;
the sudings belund the tram conprise the Weldon

coach yard

Left
Tllimais Central Gulf focomotize.

The pumwer of the sevemises 15 revealed by ths

Left below: Mamne Central Radlway locomatives are
serviced di the company roundhouse yard after
arriving at Bamgor from Baoston with a heavy freght

m August 1678,

line climbs the mountain at a maximum in-
clination of one in 23,

NATIONAL RAIL PASSENGER
CORPORATION
See Amitrak

NEVADA NORTHERN RAILROAD
See Other US Railroads

NEW YORK CITY TRANSIT
A\UTHORITY - NYCTA

370 Jay Street,

Brooklyn 1, New York,

With 137 miles of route in tunnel, the New
York City Transit Authority is by far the
largest underground railway system in the
world. It began as a famous clevated railway
back in the 18705 using steam traction, but
from 1go4 on, the ‘L.’ has been gradually

replaced by an underground system; the only

Constructed m 1869 the Mount Washingion Cog
Ratlway 15 the world's oldest cog rasfway. Today the
ratlmay 1s st a great tonrist attraction and s
ancient engmes baitle their way to the clowd y summst

cremeid rfurmg ]{-'r.'-‘.{' prmmf.n f?i' stucfenis on vacation

1Dty



elevated sections now left are a few in outlying
areas as extensions of the subways, Electrifica-
tion (third rail DC) took over from around the
turn of the century. Many of the thirty routes
have parallel fast and slow lines, the fast trains
only serving the principal stops. There are
6800 cars which carry over one thousand milli

PASSENEers each year.

NEW YORK, ONTARIO & WESTERN
RAILROAD - NY&OW

The s46-mile New York, Ontario & Western
Railroad had the dubious honour of being the

largest railroad 1o have been completely

abandoned. At one time its ‘Mountaineer
Express', complete with steam  locomotive
styled by the fimous Otto Kuhler traversed the
334-nule main hine from Wechawken {across
the Hudson River from New York) to Oswego
(across the lake from Ontario). Early dieseliza-
tion made no difference 1o its fundamental
weaknesses — the ‘Old Woman'® being just one
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Tap: A three-unst Bo-Bo diesel-hawled Mawme
Central Railroad freight tram passes the Pemobscot

River as at approaches Bangor, Mane.

thawe A New York, Ontario & Western Ravlroad

diesel-hauled frewht train wn the days before

abandonment.



of too many railroads in the area — and opera-
tions were discontinued in 136,

NORFOLK SOUTHERN RAILWAY
See Other US Railroads

NORFOLK & WESTERN RAILWAY
Roanoke, Virginia 24042

The Norfolk & Western Railway is another
1830s line — its first constituent, the City
Point Rail Road out of Petersburg, Virginia,
opened on 7 Seprember 1838. In the 18508
came the Norfolk & Petersburg Railway, the
South Side RR from Petersburg to Lynchburg,
the Virginia & Tennessee RR from Lynchburg
on to Bristol and so on. In 1870 there was a
consolidation under the wide-ranging name
of the Atlantic, Mississippi and Ohic Railroad.
In 1881 the concern was re-organized under
the humbler title of the Norfolk & Western
Railroad; in 186 a further re-organization
made it the N & W Rarlway.

Above: New York's Theed Avenne EL prive to
electrificasion. This was, m fact, the last elevated
rarlway to run i Manhatran proper. It closed as
!'a';'.'l'.l.f.l'f;' as 1g50. The ..Ir;..'.'.l'n.l:g rJ_.f the locomotive

(a Forney type o-g4-4 F) 1s not totally accurate ;i

date 1s Tannary 1879,

The Ohio River was, in fact, reached at
Kenova and Cineinnati and the line went on 1o

Columbus bevond. But the main source of

trafhic for the next seventy yvears was to result
from the immense coal output of the West
Virginian coal ficlds, either to udewater at
Norfolk or direet to industry. During the whole
of this time the company remained among the
world's most prosperous railroads; this was not
surprising, because its trafhic of minerals in bulk
was the kind that railways handle best. But
first-class management and high standards in
all things also contributed.

It was against this background that during
the 19405 and 1¢950s, the N&W management
wrote the last and final - as well as one of the
greatest — chaprers of the story of the steam
locomotive in the USA. The superbly built and
superbly run Norfolk and Western steam fleet
held out alone against the diesel locomaotive for
a full decade, entirely on its merits as the most
ecconomic way of fulfilling rhe road’s demands
for haulage.

Below : Bemg a coul carvicr, the N & W was one of
the last of the g

streamline g-8-3 makes hely weight of her tram

Lnerrcan roads to nse steam, A

along the New Rrver of Porgiena at the end of 1950,

First, N&W built its locomotives to its own
speetfications in its own shops. Second, it
provided maintenance and servicing forees
with the tools for the job; an almost hospital-
like atmosphere prevailed in the lubritoriums
and repair shops. Such convenient and well-
equipped facilitics were almost unknown clse-
where in the steam world. Third, being quite
open-minded about diesel traction, on several
occasions demonstration units from General
Motors others tricd and found
efficient, but for a long time they never quite
succeeded inmaking a case for displacing steam.

N&W had some lovely steam locomotives.
In charge of the coal drags and mainstay of the
fleet were 105 2-8-8-2 compound articulated
Mallets, the newest {class Y6b) dating from
1952 and the last big steam built in America,
IFor their hot-shot freights there were some
fine 2-6-6-2 articulateds (the ‘A’ class) and
protecting the ‘Poeahontas Express’ on its runs
between Norfolk and Cineinnati were a handful
of magnificent ‘] elass 4-8-45. Even the switch-

and were
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Above : Mong with other mapor US radlroads, the

_\'mllru‘i‘ & Western constri ted 1ts omn clectron rl#]'
controlled classification yards Pretured albove are the
faciltties at Bellevae, Olio im 1967,

Top lefi : Becanse of the huge freight hauls, large and
prm-g-mu’ lncomotives were Uer) necessary oM .f;.'r.'

N & W roster. Mallets swch as this contimned o run
wnttd the end wf steam 1460,

Tap centre: Norfolk €8 Western's shart length of
electrification was not able to match the economy and
efficrency of the Rowd’ s magnificent steam
locomorives

Exereme right, bath - Today, with steam gone and the
avatlabileey of mudtiple unne power, Norfolk &
Western's tramns reach wndreanmed=of fength. Four

wr even frve diesel ocomonzes coupled together and
wirked by one crew wat only present a great and
powerful traction force but a considerable saving i
Jabhour as well,

22
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ers were modern; in fact, hittle o-8-0 No 244
was the last locomotive built by N&W and the
last new steam engine for any US main-line
railroad, when it was put into service in 1953.

The indices of performance of these modern
units of motive power (such as like ton-miles
per  locomotive=hour) conunued to  be
diesels or no diesels, well in the forefront
nationwide on this highly profitable road.
N&W locomotive depots could service a Mallet
in under an hour: that 1s, a complete lubrica-
tion job, empty the ashpan and smokebox, refill
the tender with twenty tons of coal and 15,000
gallons of water. So often brand new diesels,
serviced in brand new depots, were compared
with run-down steam power maintained in
appalling conditions, but on the N&W they
had for once to compete on even terms; the
results showed that steam could still stay in the
same. In the end, however, the problems of
being the only major continuing steam user
began to tell. Suppliers of components one by
one went out of business, shareholders began to
criticize and the price of coal rose — temporarily
as it turned out — compared with oil. In 1960
these factors in combination justified the re-
placement of steam. The deed was done
quickly and cleanly; the last fire was dropped
when a Y6b 2-6-6-2 came in from a mine run on
4 April. So ended an epoch.

An epoch ended in another way too. Norfolk
& Western decided to become a big railroad as
well as a great one, The rival Virginian RR was
absorbed in 1939 and in 1964 the New York
Chicago and St Lows (better known as the
‘Nickel Plate’), the Wabash and the Pittsburg
& West Virginia came into the fold. The mera-
morphosis is best explained using the table
below.

Growth of Norfolk & Western

IHistoric Delaware & Hudson was acquired,
but remained separately operated. All this
expansion took N&W to such placesas Chicago,
St Louis, Detroit and even Montreal, but
whether such a stake in the problem areas of a
problem industry is one which the management
is wholly glad to have taken is a question better
left unanswered.

Of the absorbed constituents, the Virginian
RR was remarkable for having both the
strongest (that is, with the highest tractive
effort) steam and the strongest electric loco-
motives ever successfully used. The compound
2-10-10-2s were rated at 176,000 b, when
working, simple at starting, and the maximum
tractive effort of the 1-B-B-1+1-B-B-1+
1-B-B-1 electrics was 277,500 Ib. Electric trac-
tion was in operation on one heavily worked
and heavily graded 134-mile division, the low-
frequency high-voltage AC system being used.

The Wabash Railread also dates from 1838,
for it was on 8 November that vear that the
Northern Cross RR ran its first train from
Meredosia 1o Springfield, Illinois. The
Wabash's lines have brought the N&W flag -
the Wabash actually used a flag as its emblem —
to fly in Kansas City and Omaha. Incidentally,
the Wabash was at one time to have been the
central section of the coast-to-coast railroad
planned by railway baron Jay Gould.

OTHER US RAILROADS

In spite of the current merger fever, there are
still well above s00 medium and small inde-
pendent un-merged railroads in the US. Nine-
teen, which lie in the 100- 500-mile range (and,
hence, elegible to receive individual mention
here) are listed opposite.

1955 1075
Length, miles 2100 7600
l.ocomotives 425 (steam) 1600 (diesel)
Passenger cars 300 23
Freight cars 56,000 47,000
Passcnger trafhe 482,000 =

Freight trathe, tons 70 million 95 million
I.ength of haul, miles 283 310
Expenses as "o of receipts 66”0 2%



This list of names - like the hundreds of
others not mentioned individually — conceals
individual roles at extreme ends of the railroad
spectrum. They include several which are
Class I railroads - that is, with annual revenues
greater than S50 million. Onc of these, the
Duluth, Missabe & Iron Range, is an iron-ore
carrier, whose 2-8-8-4s once worked the
heaviest steam trains cver run. These loco-
motives were also the heaviest ever buile;
weighing, with tender, 508 tons, over five tons
more than the famous ‘Big Boys’ of Union
Pacific.

Another notable ‘hittle’ railroad 1s the Rich-
mond Frederichsburg & Potomac, which once
rolled nightly strings of the plushest limiteds
in the land over its short 100-mile link, on their
way from New York and Washington to
Florida. It still does reasonably well with fast
freights and the occasional Amtrak passenger
train.

Lucky RF&P not to be concerned with the
loss-making business of collecting and deliver-
ing cars in penny numbers; vet it is possible to
scrape a living at this thankless chore. The
Illinois Terminal does a great deal of it, while
Elgin, Joliet & Eastern does a general distri-

Other US Railroads

Akron, Canton & Youngstown RR
Ann Arbor RR

Atlanta & West Point RR

Bangor & Aroestook RR

Bessemer & Lake Erie RR

Chicago & lllinois Midland Rly
Detroit & Mackinac Rly.

Duluth, Missabe & Iron Range Rly
Elgin, Jolier & Eastern Rly

Georgia & Honda RR

Green Bay & Western RR

lllinois Terminal RR

Monongahela Rly

Nevada Northern RR

Norfolk Southern Rly

Piedmont & Northern Rly | -
Richmond, Fredericksburg & Potomac RR
Sacramento Northern Rlv

Spokane International RR

Route

Sumber ol
mileage  locomotives

Number
ol freight
cars

1700
390
1350
4800
Shoo
S00
:J‘HO
Y740
10400
500
1400
2500

Annual
freight tonnage
in millions

34
4.8

Notes & location

Ohio

Taken over by the state of Michigan
Cicorgia

Maine

\lbion, Pennsylvania
Springficld, Hlinois
Tawas City, Michigan
Minnesora

Chicago area

Vugusta, Georgia
Wisconsin

St. Louis, Missouri
Brownsville, Pennsylvania
Eastely, Nevada

Raleigh, North Carolina
Charlotte, North Carolina
Richmond, Virginia
California

Washington Srtare




bution job between the many roads leading
into and out of Chicago, with which it connects.
The latter owns one locomotive for every two
miles of route, reflecting the busy nature of its
operations.

At the other end of the spectrum, and owning
one locomotive for about fifty miles of route,
is miles-away-from-anywhere Nevada Nor-
thern, whose survival is very hard to credit,
unless one has seen it with one’s own eyes.

Of the hundreds of smaller fry, three groups
are on the increase. First, big organizations
find it hard to learn the *baling wire and string’
techniques necessary to keep a short line
running. Accordingly, local people have been
taking over local branches from the big com-
panies and operating them themselves as
independent short lines.

Second, the railroad industry asa whole offers
such a bad return on investment that new
capital is hard to raise; hence, a preference for
leasing rather than buying new freight cars.
Although any finance company can buy and
lease cars, another railroad can lend freight
cars to other railroads under rather better
terms and conditions. The terms, known (in
American Railroad Latin) as the per diem
payments, are levied on all cars which are
situated on one railroad while owned by
another, It follows that car leasing companies
have been often doing business under the flag
of a moribund (and thus cheaply acquired)
short line.

Third, railroads for pleasure are a growth
industry and many of these (but, strangely, not
all) are formally constituted as short lines.
Eighty-four are currently recorded in the
author’s recent book Steam for Pleasure, jointly
written with | B Snell and P B Whitchouse and
published by Routledge and Kegan Paul of
London and Boston.

PIEDMONT & NORTHERN RAILWAY
See Other US Railroads

PONCE & GUAYAMA RAILWAY
Corporacion Azucarera de Puerto Rico,
dgnirre, Puerto Rico oobod.

This sixty-mile railroad, operated by the sugar
corporation of Puerto Rico, 1s now all that is
left of a public common-carrier system six times
the length. It was known as the Puerto Rico
Railroad. The only un-American thing abour
the line was that it was laid to metre gauge; it
1s not known whether it was in existence before
the US took over the island after the Spanish-
American war of 1808. Currently twenty
diesel locomotives and 1200 freight vehicles
carry half a million tons annually an average
distance of 25 miles.
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Above : Abandoned as late as 1960, Southern
Pactfic's narrow-gauge 3/t omn) line ran for some
seventy meles from a punciron wich the standard
gange Owenyo i Caltforma, 1o Laws. Years before
the ramay ran far up nto the mountains of Nevada
for 300 mtles as the Carson & Colorado Railmay.

Before the end, narrom-gauge diesels superseded
sfeam.

Top left: A Bangor & Arvostuok tram m the
clegant livery of the line.

Top righr: Rock Island Railroad’s dowble=deck
commuter coach at La Salle Street station, Chicago.

Left: A Southern Pacific suburban tram ar grd and
Tomnsend statron, San Francisco.

PORT AUTHORITY TRANS-HUDSON
CORPORATION - PATH

One World Trade (:L'Hn'("f',

New York, New York 1oog8

The PATH system is independent from the
New York City Transit Authority and dates
from 1g9og; it carries around 35 million passen-
gers annually (with 300 cars) from Manhattan
under the Hudson River to Jersey City and
Newark. It is mtended to integrate certain
clectric suburban services of the old Erie and
Lackawanna sections of Conrail into the PATH
system.

RICHMOND, FREDERICKSBURG
POTOMAC RAILROAD
See Other US Railroads

ROCK ISLAND RAILROAD
See Southwestern US Railroads

SACRAMENTO NORTHERN
RAILWAY
See Other US Railroads

ST LOUIS - SAN FRANCISCO
RAILWAY SYSTEM

See Southwestern US Railroads

SEABOARD COAST LINE
INDUSTRIES INC

‘THE FAMILY LINES’
s00 Water Street,
]a;'»(‘.m:u'ai.’r. Flortda J2202.

“T'he Family Lines' are a great conglomeration
of 16,500 miles of railroads connecting such
places of world renown as Chicago, Miami,

Washington, St Lous, New Orleans, and so on.
The core of the system is a merger of two im-
portant railways of the southeast, Seaboard Aur
Line and Atlantic Coast Line, which took place
in 1968. Other lines are wholly owned burt to
some extent separately ope-ated. The principal
among these is the Lowsville and Nashville,
the acquisition of which in 1971 gave Family
Lines access to St Lows, Cincinnati and New
Orleans. The L&N itself, alsoin 1971, absorbed
the Chicago, Indianopolis & Louisville fami-
liarly known as the Monon. Hence, the system
obtained access to Chicago.

Both SAL and ACL have their ancient roots
in Virginia, their earliest constituents receiving
chartersin 1832 (for the Portsmouth & Roanoke
RR) and 1830 (for the St Petersburg RR)
respectively. The Monon was next in the field,
via the New Albany and Salam RR of 1847.
The Lousville & Nashville (which held on to
its old name in spite of eventually covering a
vast area of the central southern US) was
completed between the two places of its name
in 1859, just in time to be in the front hine of
the Civil War, during which it was destroved
and rebuilt more than once.

None of these railroads stands among the
‘great innovators' in motive power, although
some §-4-25 for the Atlantic Coast Line i 1894
gave that wheel arrangement its worldwide
name. Scaboard wandered early into dicseliza-
tion - for its legendary New York to Florida
‘Orange Blossom Special’ - while ACL coun-
tered with some lovely 4-8-45, which, in the
end, proved too damaging to the track.

Although the lines had a great tradition of
providing the best in passenger services from
the north to sunny Florida, all is now over.
Amitrak provides passenger service, using Sca-
board’s old names such as *Silver Meteor® and
‘Silver Star’. Leased subsidiary Clinchfield
Railroad returns a vestigial passenger count
(15,000 annually) and this includes excursions
behind a veteran 4-0-0 with vintage diesel
booster unit controlled from the steam loco-
maotive's cab - an arrangement thought to be
unigue.

‘Family Lincs” business is freight, currently
to the tune of 308 million tons a year, hauled an
average distance of 250 miles using the 6g,000-
strong car fleet.

SOUTHERN PACIFIC
TRANSPORTATION COMPANY - 5P
1 Market Street,

San Franciseo, Caltfornia 94105,

The best address in the USA (and arguably in
the whole world) befits an organization that is
still one of the great nstitutions of North
America. Constituent Central Pacific (leased in
1885, finally absorbed in 1955) participated in
the building of the first transcontinental rail-
road, and the CP’s constituent, the Sacramento
Valley RR was begun on g August 1855. The
name Southern Pacihc first appeared in 1865,
(Eight incorporations and a century later, it has
become the Southern Pacific Transportation
Company.) The rails from Portland, Oregon
to New Orleans — a distance of 2824 miles
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firse dresel=powered sireamimers
e cmerica was the TGy of San Franciseo, seen
drere wir Southern Pacefic’s Lucen Trestle over the

Gireal Salt Lake T34,

| Sonthern Railway donble-
1 bl 2-8-2 feads

Lxtreme right, tap

ded freight feazes Atlanta,

o green gnd gold 4-8-2,

| Sonthern Rarlway

three=uwmit dresel locomotive hanls a 215-car fregeht

Extreme right, centre :
rram up Whe Oak Mowntarn o0 North Carolhma.
Extreme vieht, botiom: A fong MoP AC frerght iram
passes through Wiire County v Arkansas.

Below : Sonthern Pacifec's mnn steel traem heads cast

tlerongle the high desert west of Palm Sprmgs.

were finally joined mn 1857, SP's own steamers
at one time connected New Orleans with New
York.

Common ownership with the Union Pacific
in 1901 under E H Harriman was vetoed by the
1CC after his death in 1909, but many other
smaller into the SP

CONCErNS Were swept

organization, including over 1000 miles of

clectric inter-urban railways. At one time the
system had over 16,000 route miles (the current
total is 13,468) and was notable also for exten-
sive ferry operations in the San rancisco Bay
arca. Southern Pacific of Mexico operated
almost 1000 miles of track in Mexico until it
was nationalized in 19351,

The engineering achievement involved in
building the original Central Pacific and
Southern Pacific lines lay more in the size of the
undertakings and climatic obstacles than in any
specific artifacts, In fact, most notable were
ancilliary feats like the construction of 31 miles
of snow=sheds on the line across the Sicrras and
the layving of ten miles of track end-on in one
day near Promontory on 11 April 196, just
before the completion of the line, It is said that
the CP waited until the UP were within ten
miles of the last spike site, so that the CP’s
record should stand for all time.

Later improvements to the line led SP to
build (in 1903) the world's longest railway
bridge — the thirteen miles of timber trestle
across the Great Salt Lake in Utah, which re-
placed a circuitous route round the north end
of the lake, and thereby saved 44 miles. The
bridge 1s now replaced by an embankment. As
a user of the five-mile 1935 luey P Long
bridge over the Mississippi at New Orleans,
SP sull retains some claim o this particular
record.

\nother remarkable bridge also replaced a
train ferry in this period: the s6ooft long bridge

(with a 325t lifuing span) across the straits of

Carguinez, an arm of San Francisco Bay. Not
until then was the Overland Route completed
herween Chicago and Oakland. At one time SP
electric trains traversed the San Franeisco Bay
bridge; its two suspension spans of z3roft
were by far the greatest on whieh railway trains
have ever run i
Southern Pacific mechanical engincering
has always tended towards the well-proven and
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reliable rather than the innovative, but some
achievements are worthy of note. Following
the success of some 4-8-o0s designed for the
ascentof the Sierras, the remarkable and unique
4-10-0 El Gobernador was completed in the
road’s own Sacramento shops. Alas, the huge
machine was a little too advanced for the year
1884 and 33 vears were to elapse before ten
coupled locomotives were seen again on SP.

In 18035 after the discovery of oil in Califor-
nia, SP converted a 4-4-0 to burn oil and the
suceess of this venture led to a general change-
over from coal to oil. The type of burner, called
the Van Boden burner after SP's own super-
intendent of motive power, was used in most
oilburning locomotives built in the world up to
the end of the age of steam.

The introduction of oilburning made possi-

ble a strange looking back-to-front type of

locomotive peeuliar to SP - the 195 big artieu-
lated 4-8-8-25 known as the ‘cab-in-fronts’

with the cab at the front and the tender trailing
behind at the smokebox end; crews got a
superior view as well as being less likely to be
asphyxiated in tunnels and snow-sheds.
Colourful steam loeomotives were rare in the
USA after the 1870s. SP’s were in general no
exception and accordingly mention must be
made of the streamlined orange and silver *GS’
or ‘Daylight’ class 4-8-4s introduced in 1937
for working the daytime San Francisco to Los
Angeles streamline trains of that name. They
have often been described as the most beauniful
locomotives in the world. The initials GS were
intended ro stand for *Golden State’, but when,
during the war, morc were needed, SP told the
War Production Board that GS stood for *Gen-
eral Service” so that their construction eould be
authorized in wartime conditions.
Dieselization began in 1934 with the joint
SP/Union Pacific/Chicago & North Western
luxury ‘City of San Francisco’ express; a



general change-over proceeded in carnest after

the war. Steam came to an end in 1959 - on the
narrow-gauge Owen's Valley branch - and,
presently, the current fleet of 2150 diesel unts
in SP's dignified dark grey livery, are connected
up as many as six together to power the system’s
freight trains.

In regard to freight, SP handles 117 million
tons annually, the average length of haul being
562 miles. SP’s own computer-based freight
movement control and management system
(known as TOPS or Total Operations Pro-
cessing System) has contributed greatly 1o the
efficiency with which car and train movement
is handled. Annual expenditure at S1.5 million
is 96 percent of receipts. SP operates 13,468
miles of track.

SOUTHERN RAILWAY SYSTEM - SR
920 t5th Street NW,
Washington, DC 20003,

The Southern Railway, whose main lines ex-
tend from Washington and Cincinnati to New
Orleans, has iive major claims to fame. First its
carliest constituent operated the first scheduled
rail service in the USA, on Chnstmas Day

1830; this was on the South Carolina RR out of

Charleston. Sccond, the SR operates the steep-
est grade on any Class | US line - the 1 in
21} Saluda Hill. Third, in spite of being an
ordinary railroad instead of a specialist (such
as a transcontinental bridge road), it turns in
some of the best financial results of any major
system. Fourth, it is a road which preferred to
reject Amtrak and the only one in the US
which lately operated an overnight passenger
train with the usual amenities. Fifth, the SR was
one of that tiny fraction of lines in America
which painted its locomotives in steam days a
colour other than black — in this case it was a
vivid emerald green with elegant gold lining
and lertering,

The present Southern Railway company was
formed in 1894 and has since grown to s
present size of 10,100 miles partly by absorp-
vuon and partly by gaining voting control of
other railroads in its area. Currently it carns a
good living hauling 150 million tons annually
an average distance of 300 miles, using a flect
of 1350 diesels and 75,000 freight cars.
However, the carriage of around 200,000
passengers in 144 passenger cars was found to
be such a loss=-making activity that the manage-
ment decided to stop all passenger service.
Hopefully the high quality Washington-New
Orleans ‘Southern Crescent’, which carries a
through-sleeping car from New York to Los
Angeles, will continue to operate under Amtrak
auspices.

More than 120 years of steam operation (in
the normal sensc) came to an end in 1953. But
to the SR’s catalogue of merit should be added
a sixth item, the fact that it is one of about four
US railroads which indulges the lovers of
stcam by regularly running muscum-piece
locomotives for them (and at the same tme
makes the odd dollar or so by doing it).

SOUTHWESTERN US RAILROADS

\ group of five railroads share the same prob-
lems as well as the same slice of territory in
Missour:, Kansas, Texas and neighbouring
southwestern states. In descending order of
magnitude they are:

MISSOURIT PACIFIC RAILROAD -
MoPAC

St Lows, Mussourr 63103,

CHICAGO, ROCK ISLAND & PACIFIC
RAILROAD - Rock Island

130 West Buren Street,

Clucage, Hmos Gohos.

ST LOUIS-SAN FRANCISCO
RAILWAY SYSTEM = Frisco
gobh Olive Street,

St Lows, Mussonrt 63101.




MISSOURI-KANSAS-TEXAS
RAILROAD COMPANY - Karty
Katy Building,

Dallas, Texas 75202,

KANSAS CITY SOUTHERN RAILWAY
- KCS

rrg West rith Street,

Kansas City, Missouri 64105,

Their individual statistics are presented below :
Southwestern US Railroads - Statistics

MoPAC

Locomotives

Passenger Cars

Freight Cars 55,000
Passengers, annual count =

1176

Freight, millions of tons annually 117
Average length of haul, miles 410
Expenses as o of receipts 74
l.ength, miles 11,200

Set out like this, the margins of receipts over
expenditure might seem satisfactory. However,
it must be remembered that several of them are
debt-ridden and so have barely sufficient net
income to cover the fixed payments on money
owed. The problem faced by these railroads is
the simple basic one that there are too many of
them: hence, the present game of musical
chairs. ‘The question 15, when will the music
stop?

Although 1t could be said with a certan
truth that none of the five is ever out of sight of
a grain elevator and therefore, traffic, it is also
true that few important places in the area are
served by less than five competing lines. Efforts
made to remedy this state of affairs have resulted
in vicious bureaucratic harassment; for ex-
ample, a merger which might have solved some
of the problems was disallowed after sixty
million words of testimony and six vears of
delay.

But none of these sad things was envisioned
on 4 July 1851, when the first sod of what was
intended to be the Pacific Railroad was cut at
St Louis. It was the first steam railroad west
of the Mississippi River and was laid to the
sft 6in gauge. The Pacific was never reached
and western and southwestern shoots became
respectively the Missouri Pacific and St Louis
& San Francisco railroads (the Frisco changed
the ampersand for a dash when reorganized
later), but neither of these reached the Pacific
either! The name Missouri Pacific dates from
1872, when the Pacific RR went bankrupt (its
gauge had been changed to standard in 186g).
The present system extends from St Louis to
the Mexican border at El Paso and Laredo, to
Puchlo, Colorado and to Omaha, Nebraska.

The Chicago, Rock Island & Pacific, which
was opened between Chicago and Joliet (forty
miles) on 10 October, 1952 as the Chicago &
Rock Island, in fact camc nearest to getting
there. Rather distinguished trains, such as the
‘Golden State Limited’ ran through from
Chicage to Los Angeles using Rock Island
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Right : Colonrful cliffs form a pictwresque background
for this Umon Pacific freight tram.

Rock
Island Frisco Katy KCS
62 427 163 243
106 - — —
23,000 19,000 Sooo 8000
106,000 — - —
41 40 16 20
3bo 370 320 270
88 79 So 81
7170 4580 2220 166g
metals between Chicago and  Tucumcar,

thence via Southern Pacific. In fact, a super
edition of one of The Rock’s famous ‘Rocket’
trains (called the ‘Golden Rocket’) was built for
this service in 1947, but SP vetoed the scheme
just before inauguration.

The Missouri-Kansas-Texas, affectionately
known as the ‘Katy' was promoted and begun
as the Union Pacific Southern Branch in 1868
outof Junction City, Kansas. T'exas wasentered
in 1872, Dallas reached in 1886, St Louis in
1885 and Houston in 1893. Serving much the
same territory as the Frisco, the two lines co-
operated to a certain extent, working such well-
known trains as the “T'exas Special® (St Louis
Dallas- Fort Worth-San Antonio) and ‘Blue-
bonnet’ (from Kansas City to the same destina-
tions) jointly.

The Kansas City Southern was the baby of
the group and had a very humble origin as a
switching line called the Kansas City Suburban
Belt Railroad. A few years later the owners,
one of whom was a man called Arthur Stilwell,
decided they would have their own line to the
Gulf of Mexico and changed the name of the
line to the Kansas City, Pittsburg & Gulf RR.
The Gulf at the new Port Arthur (named after
Mr Stilwell) was reached in 18g7; Pitsburg
was abandoned as a goal and the present name
adopted in 19o0. KCS was well known for
having a train with the original but unromantic
name of ‘Flying Crow’, but, like all the others
of this group except Rock Island, no longer
deals with passenger traffic. The Rock never
made the deal with Amtrak and accordingly is
still obliged to provide long-distance passen-
ger service on a small scale, principally on the
Chicago-Rock Island and Chicago-Peoriaruns,

SPOKANE INTERNATIONAL
RAILROAD
See Other US Railroads

Above : This diesel-hanled streamfiner s knopwn as
the Rock Istand Rocker.
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Right : A Western Pacific Bo-Bo read swricher
approaches a level crossing at Sacramenta, Cahfornia,
m 1977,

STRASBURG RAIL ROAD
PO Box g,
Strasburg, Pennsylvama 17574,

T'he oldest railway company in America still
running trains is the little 4.5-mile Strasburg
Rail Road, whose charter dates from g June
1832. It misses the world title by a mere two
weeks — the Festiniog Railway in Wales re-
ceived its Act on 25 May. However, as the
Strasburg RR is much shorter, it no doubt was
finished first and accordingly will be the
company which has run a railway the longest.

It is a perfect example of the American short
Short Line, un-typical only in that it moved
with the times more quickly than most. Until
1958 1ts object in life was to connect the town
of Strasburg with the rest of the world and in
particular with the Pennsylvania RR’s New
York - Chicago main line at Leaman Place.
It got out of the passenger business and “diesel-
ized’ (using a gas-engined shunter) in the 1920s
and in 1959 became the first standard-gauge
museum line in the world.

Twenty years later using five restored steam
locomatives of its own, plus others borrowed
from the superb Pennsylvania RR Muscum
nearby, it is carrying half a million passengers
a year and is prosperous enough (expenses are
71 percent of receipts) to order custom-built
Victorian passenger cars for its traffic.

The Strasburg example inspired many others
to do likewise.

UNION PACIFIC RAILROAD - UP
345 Parl Avenue,
New York, New York 10022,

‘Along the Roaring UP T'rml' wrote Zanc
Gray and indeed the words Union Pacific
epitomize the conguest of the USA by rail,
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Extreme right, tup - Western Pacific's diesel-havled

Exposition Flyer' crosses Niles Canyon, Califorma.

Below » Workmg over the tremendous grades of the
Union Pacific betiveen Cheyenne and Lavamie with

lnads i excess of 5000 tons, the Big Boys jomntly

carned thew reputation, These huge 3-5-8-4
Tocomotives were bunlt in rggr and lasted unti} 1960,

Extreme right, belorw : A Western Pactfic freeht tram

i steant days.

Right : One of Unsan Pacific's famons " Cury'
streamiiners which features two dome cars.,

although, in fact, UP rails only span ggo of the
2260 miles between Chicago and San Francisco
Bay. UP is perhaps the immortalized company
because traffic on the eastern section as far as
Omaha was shared between five separate roads
(there are still four) and the western section
was built by the Central Pacific, a company
which soon lost its corporate identity. Further,
whereas CP had its deserts and mountains to
cross, UP had the more exciting Indian prab-
lems.

To compensate for going only part way to
San Francisco, the UP goes all the way to both
Los Angeles and to Portland, Oregon. An
castern tentacle serves Kansas City. It should
be noted that UP 1s stll viably in business
using the same name and carrying the same
traffic as it did when the first rail was laid near
Omaha on 10 July 1865,

Bankruptey in 1893 — the result of too rapid
an expansion — was followed by a take-over on
the part of magnate E H Harriman, who also
controlled Southern Pacific and other roads.
He was responsible for major improvements,
track strengthening and re-alignment, stan-
dardization of locomotives and so on. Since
then standards of operation have remained
consistently high. Double track on the original
Overland Route between Omaha and Ogden
was completed in 1923,

\t present UP operates 9750 miles of route;
the principal lines have a maximum permitted
speed of 70 mph, with axle-loads up ro thirty
tons. ‘T'he system is onc of that handful of US
railroads whose physical plant is in top con-
dition.

Iiver since the Harriman regime, during
which locomotive policy tended towards the
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well-tried, solid and reliable, (previous policy
had tended just towards the well-tried) UP has
been a pathfinder for the rest of the US in the
search for more powerful motive power. The
ever-increasing demands for moving tonnage
across the Overland Route with its 8250ft
Sherman Summit has resulted in some re-
markable machinery.

As a start one might note one of the very few
twelve-coupled steam locomotive types run in
the world — the three-cylinder 2100 class
4-12-25; fifteen were built between 1923 and
1928. In 1936 UP purchased a type of articu-
lated (Mallet) locomotive which broke new
ground in that unlike previous articulateds, it
was stable enough to be used in fast passenger
or fast freight service. The 105 ‘Challenger’
4-0-6-45 were very successful machines and
were widely imitated.

Then in 1941 came the world ultimate in
steam, the 25 ‘Big Bov' 4-8-8-4s, generally
thought of as the biggest and most powerful
locomotives ever built, although in fact on
particular counts other US examples exceeded
them marginally., With tenders full of thirty
tons of coal and 24,000 gallons of water they
would set out to conquer the Sherman Hill out
of Cheyenne hauling ninety cars weighing
<000 tons. Thirty miles and 1} hours later this
enormous tender would need refilling, but the
tonnage moved over the road.

The last ‘normal’ steam run on UP was in
1958, but for the past twenty vears the road has
maintained its last-built steam locomotive
(4-8-4 No 844 of 1944) in running order for
occasional celebratory or stcam-enthusiast use.

Inmoving on to internal combustion traction,

UP has not been content just to buy diesels off

the shelf or indeed, confine itself to diesels. Its
very first venture, before a satisfactory Ameri-
can diesel engine for rail traction had been
developed, was the remarkable four-car stream-
line lightweight diesel train M-toooo later
‘City of Salina® which in May 1932 was run
through from Chicago to Los Angeles, covering
3100 miles in 361 hours, without ever shutting
oftits spark-plug engine. This was the pioneer
streamliner, the forerunner of those for which
there was such a vogue in the late 1930s.

UP was right in the van with such trains as
diesel-powered streamliners, ‘City of Portland’
(1934), ‘City of Los Angeles’ (1936) and ‘City
of San Francisco’ (1937). The earliest versions
were self-contained in the sense that they had
power cars rather than separate locomotives.

Diesel locomotives for general service were
purchased soon after World War II, but a
sustained effort was then made to introduce
gas=turbine locomotives. Twenty years ago as
many as forty were in use (no other railway in
the world ever got beyond one or two experi-
mental models) and these included some twin
units of 8500hp — probably the most powerful
locomotives ever made. In the end, however,
the convenience of being able to buy motive
power off the shelf from General Motors' or
General Electric’s locomotive supermarkets
triumphed. But even here UP was able to have
put together a speciality in the form of its
6Hizoohp single-unit ‘Centennial” diesel design.
This would at last match the power of a ‘Big
Boy' but, of course, diesel units are building
blocks from which locomotives of any desired
power can be assembled. The UP diesel fleet
currently numbers 1400 and there are 64,000
freight and a handful of passenger cars.



Aside from the Union Pacific's position as
a pioneer of luxury streamlined rrains, its
passenger trains were always of good standard.
[t is however a sign of the times that the *Over-
land Mail’, once the ‘flag’ passenger train of
the route, is now a fast freight with a timing of
fifty “hours between Chicago and Oakland,
barely slower than Amtrak’s passenger train
between the same two points.

Now as always, the lifeblood of the system 1s
the immense flow of ordinary freight tonnage -
currently amounting to ninety million tons
annually, which UP hauls an average distance
of 660 miles, carning $1.3 million gross and
$1350,000 net in the process, the largest net
revenue in the industry,

WESTERN PACIFIC RAILROAD - WP
Western Pacific Building, 526 Mission Street,
San Francisco, California g4105.

Around the turn of the century, railroad tycoon
George | Gould, son of empire builder Jay
Gould, planned the first true US transconti-
nental, that is, one road connecting the
Atlantic to the Pacific. Towards this end, as a
result of his famous father's efforts he already
controlled the Wabash, Missouri Pacific and
Denver & Rio Grande roads, but control of an
existing line from Salt Lake City to the Pacific
was denied him. Accordingly he set out to build
his own, a duplicate of the original Overland
Route across Utah, Nevada and California to
San Francisco Bay. The final spike was driven
without ceremony on 1 November 1gog, the
last one to be driven on a line crossing the
American Wesr,

Gould never achieved an ocean-to-ocean

railway, in fact the financial burdens of build-
ing WP were such that he and his family lost
control of his railway empire. Lis line, however,
soldiered on through various financial vicissi-
tudes, wheehng and dealing. There was a
dubious bankruprey in 1915 and a more gen-
uine one in 1935. Today the 1340-mile railroad
is in reasonable financial health with expenses
running at 86 percent of reecipts.

The route chosen took the main line south of
the Great Salt Lake, at that ume fairly close
to rivals Southern Pacific (then stll Central
Pacific) across the Nevada Desert. Since 1924
the usage of the two tracks over a 18o-mile
stretch have been pooled. Instead of the SP's
notorious chmb over the Sierras, WP crosses
the range at 2o0oft less elevation, through the
Feather River Canyon to the north. It offers a
one percent grade instead of SP’s 2.2 percent,
at the cost of an additional 150 miles distance.
The easier line was and is a grear advantage in
moving freight economically, which WP (the
‘Wobbly') does nowadays to the tune of
9.5 million rons a year, with an average 525-
mile haul, using a fleet of 140 diesel units and
6500 cars.

WP 1s now out of the passenger business
completely; it does not run passenger trains
and does not allow passenger trains to run on it
except occasionally when the SP route is
blocked by a wreck or landslide. However, from
1949 to 1970, WP was a partner in one of the
most remarkable and well-liked trains ever 1o
cross the continent. This was the brand-new
‘California Zephyr’, run in conjunction with
the Rio Grande and Burlington lines. With
its 53-hour Chicago-Oakland timing, the train
hardly competed with rival railways, let alone

aircraft. Whar it did offer, though, was an
unexcelled scenic ride, with ample vista-dome
viewing space as well as an observation car,
excellent food, and timings so that the best
scenery was seen in daylight. For night-time,
excellent beds were not only offered, but taken;
there were capacity loads run after run, with a
clientele who came for the pleasure of the
journey rather than for whatever lay at its end.
Five train sets provided daily service. Even so,
the end for the ‘California Zephyr' came afie:
twenty years when its equipment was begin
ning to age, and when rising losses began 1o
overtake reason.
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Argentina
Argentine Railways
Rio callegos — Rio Turbio Industrial Railway

Belize
Bermuda

Bolivia
Bolivian National Railways

Brazil
Brazilian Federal Railways
Vitoria a Minas Railway

Chile
Chilean State Railways

Colombia
National Railways of Colombia

Costa Rica
National Atlantic Railroad
Pacific Electric Railroad

Cuba
Cuban National Railways

Ecuador
Ecuador State Railways

Falkland Islands

Guatemala
Guatemala Railway

Guyana
Honduras

Jamaica
Jamaica Railway Corporation

Nicaragua
Pacific Railway of Nicaragua

Panama
Panama Railroad

Paraguay
President Carlos Antonio Lopez Railway

Peru
Peruvian National Railways

Salvador, El
National Railways of El Salvador

Surinam
Surinam Government Railway

Uruguay
Uruguayan State Railways

Venezuela
Venezuela National Railways

West Indies: The Smaller Islands

ANTIGUA
See West Indies: the Smaller Islands

—ARGENTINA—

See map on pages 186-187.

ARGENTINE RAILWAYS - FA
Ferrocarriles Argentinos,

Avemda Ramaos Mepa 1302,

1104 Buenos Ares.

It is a happy quirk of nomenclature that the
South American country with by far the largest
and most highly developed railway system is
the first to be described.

Railways first came to this vast food-pro-
ducing country in 1857, when a short 5ft-6in-
cauge line from Buenos Aires to Flores was
opened. (The reason for the gauge chosen is
understood to be that some equipment ordered
for India was acquired by Argentina.) This
signalled the start of an explosion of railway
construction which in its turn led to a great
increase in prosperity. The Flores line was the
start of what became the 7400-mile Buenos
Aires Western. The gooo-mile Central Argen-
tine Railway’s first component was opened in
1862 and in 1865 the first section of the largest
South American privately financed railroad, the
s300-mile Buenos Aires Great Southern, was
opened. The 3200-mile Buenos Aires & Pacific
(which in good American tradition, never got
therc) began operations in 1888, These four
systems still preserve a measure of indepen-
dence as separate divisions of the national
network. “They use names of four past national
respectively, Domingo I Sarmiento
Mitre, General Rocea

heroes s

General and General
Martin,

A disconnected zooo-mile standard-gauge

184

system grew up in the north-eastern corner of
the country, between the River Parana and the
river Uruguay, (the latter forms the frontier).
Neither river has vet been bridged, so incon-
venience of break of gauge is not yet a problem.
The two associated companies were called,
appropriately enough, the Entre Rios (*between
rivers’), and the Argentinc North Eastern;
they are now called the General Urquiza
Railway,

There were also a number of metre-gauge
railways, totalling over S8ooo miles in extent,
in outlying areas. The biggest concentration
of these railways is in the mountainous but
sparsely populated north-western area of the
country. The rewards to be gleaned from this
arca were sparse also, so British-owned com-

]

panies were less eager, allowing the state, a
provincial government and a French company
opportunities for railway ownership. These
lines are now known as the General Belgrano
Railway.

The honeymoon stage of this marriage to
foreign capital really lasted a surprisingly long
time. British investors made money for them-
selves, it is true, but the companies were good
emplovers and the services they offered brought
prosperity to the country. At the same time
they invested heavily in up-to-date equipment
and took a long-term and responsible view of
their future. But, like other marriages on not
too solid a foundation, bliss did not survive
hard times, These came in full measure during
the 1930s when for a number of years none of



Left: Buenns Awes’ subuwrban Escaluda station,

fovdemg tomwards Plaza Constitucion Ternemus

Extreme feft: A British-built 4-8-0 and local tram

at Tanddl, Argentina. Note the sevaplore signals

Centre left : A vmtage San Martm Rarlway 4-6-0
fs w meved tram at Rufoe, a small pampas town
Pn’l.‘r ' !

270 miles west of Bucnos Aires.

Bottone feft © An essentrally Brotish signal gantry at

the west end of Rufing station

Buottom right : The magnificent overall statvon roef

at La Plata, Argentina

the British companies could pay any sort of
dividend. Of course, similar problems applied
to raillways everywhere, due to road competi-
tion and the worldwide slump. The result was
that in 148 the state, using sterling balances
accumulated during the war, was able to en-
force the purchase of the foreign-owned rail-
ways. It is no pleasure to write that politicians’
control has not yet led to a raillway system of
which Argentina can be proud, although betrer-
advised efforts are now at last being made,

The majority of Argentina’s 25,000 miles of
railway are laid in casy farming country -~ a
stretch of dead straight and dead level track
205 miles |{1|,]',_{ on the BA & Pacific line tells its
own tale. However, the lines approaching the
crossings of the Andes are a very different
story.

The first and most famous of these, the
Trans-Andean Railway, made a direct route
between Buenos Aires and Valparaiso in Chale,
It was built with British capital and opened
just hefore World War 1. The mechanical
solution to mountain climbing, that is, rack-
and-pinion working, was adopted, together
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with one-in-cight grades and the merre gauge.
The rack was a special version of the Abt
svstem, bit with three rows of teeth instead of
the more usual two. Trafhe is not helped by
there being three changes of train — two breaks-
of-gauge in the foothills and a change from an
Argentine to a Chilean train near the summit,
at just over 1o,0o00ft altitude.

A lesser known but much more useful line
crosses the Andes 650 miles further north from
Salta to Socomba; here, the solution adopted
was the civil engineering one of using zig-zag
and loops to extend the distance and thereby
reduce the grades to something which ordinary
locomaotives can cope with. This was done even
though the summit level here is as high as
14,680ft. The line is above 12,000ft for 250
miles. Construction had taken more than
twenty vears when the line was opened in 1948,
Through trains are not operated although the
connecting railways on cither side being of
similar metre gauge.

Another route by which it is possible to
cross the Andes by rail leads out of Argentina
into Bolivia. This also has rack assistance for a
1in 1.5 grade.

With so many companies operating, each
with their own locomotive praetices, one can
only say that most Argentine steam locomotives
were more British looking than those that ran
in Britain. Other nations’ products can also be
found; the Northern Transandine had, for
cxample, a big fleer of modern German- and

American-built z-10-25. The German-built

188 .
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0-12-2"I's that worked the rack line leading to
Bolivia are thought to represent a wheel
arrangement not duplicated elsewhere,

With Argentine coal of poor guality and
Welsh coal prohibitvelyexpensive when landed
in the country, there was every reason to adopt
diesel traction. T'o the BAGS railway goes the
credit for taking diesel-electric traction in
Argentina out of the experimental stage into
practical use; their mobile power houses were
working the Buenos Aires Suburban services
as carly as 1936. A main-line diesel locomotive
of 1200hp was also in operation. After the war,
this hard-won experience was not, however,
used as a basis for a gradual change to the new
form of traction; instead, the new management
has to relearn the hard way that there is a good
deal more 1o dieselization than just buying
some new shiny locomotives. Because of the
problems encountered a big effort had to be
put into improving existing steam power and
some suceess achieved. However, solutions are
now to hand and some of the 490 steam loco-
maotives shown on the books will not steam
again. Other particulars are as follows:

sft fin
gauge lines

Argentine Railways

Milcage 14,550 1950
Locomotives, diesel 8go 50
Carriages 2450 350
Wagons 3500

34,000

4it 8in
gauge lines

In addition there are a fleet of diesel railcars
for branch-line use and electric trains for
certain Buenos Aires suburban services.

With this equipment in 1976, cighteen
million tons of freight were transported an
average distance of joo miles; 450 million
passengers were carried. British standards and
methods of signalling and operation in general
continue to apply.

RI10 GALLEGOS - R1I0 TURBIO
INDUSTRIAL RAILWAY - RFIRT
Ferrocarril Industrial de Riv Gallegos a Riw
Turbio,

State Coalfields Board, Railway Department,
Rin Gallezos.

Rio Gallegos where the RFIRT is situated is
in Patagonia not far from Cape Horn, and is
the location of the world’s present maost
southerly working railway.

The line is 2ft 6in gauge, wholly steam-
operated and its function is to transport coal
from mines 162 miles inland; a journey on it in
high summer was described thus . . . ‘Bitterly

Metre

gauge lines Total
8400 24,000
310 1250
1200 4000
10,500 2,000



cold and strong winds howled through . . . the
broken windows (and) badly fitting doors. The
only source of welcome warmth was a red hot
coal stove around which sat four shivering
travellers huddled on comfortless wooden
benches.” The journey in a passenger car
specially attached to a coal train, took nine
hours; passenger travel is a bit of an acquired
taste at the 52°S parallel of latitude!

Much of the permanent track and some
equipment came from a closed line which
once served Port Madryn and the Welsh
colony in Patagonia, for the RFIRT was builtas
recently as 1951, Trains up to 1700 tons in
weight and two-thirds of a mile in length are
worked by a series of 25 specially built 2-10-25
through a bleak and inhospitable landscape
with surprising case and economy.

One reason is that some of these locomotives
have had their fireboxes, mechanical stokers
and the very manner in which their fuel is
burnt altered in a unique way that might have
made history, even halted the advance of the
diesel in coal-producing countries, had it come
a little earlier. The majority of the air nceded
for combustion is not drawn through the fire,
but introduced above it. The coal is burnt at a
lower temperature in a manner that produces
very little smoke or waste. The arrangement is
the brain-child of Senor Porta, an officer of the
Argentine Railways who, almost alone among
the present railway mechanical engineers of
the world, has the courage to advocate the
retention and development of the steam loco-
motive. (Courage 1s the right word, for Joseph

Stalin liquidated Porta’s Soviet equivalent
for doing just that.} In the meantime one of the
world’s very few exclusively steam railways
soldiers on with cconomy and cfhciency. In
fact it is said that some 2-10-10-2 steam-
articulateds are being considered.

BARBADOS
See West Indies

—BeLzE——

See map on pages 19o-1g1.

British Honduras, now known as Belize (but,
oddly enough, still rather reluctantly possessed
by Britain) had at one time a 25-mile railway
with four steam and two gasoline locomortives,
fi5 trucks and one solitary passenger carriage,
This great national system was known as the
Stann Creek Railway and had closed by the
193508,

—BERMUDA——

Sec map on pages 190=191.

From 1931 to 1947 a fourteen-mile line of

standard gauge operated in Bermuda. It ran
from Somerset via Hamilton to St George's
and gasoline railcars provided traction. To

A

X
ll

Left. A General Roca Ravlway 2-06-271 leaves
Plaza Constetucion Termmnus, Buenos Awres

Bottom : A 2-10-2 rakes warer ar La Sofig on the

2ft shn pange R Turbio Industroal Ralway,

Below : A Buldwin 2-8-2 heads a
northpound narrow-gange freight at Fatalancao
on the Esguel Brancl m Patagomia.
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maintain the island’s original charm, mechani-
cal road transport was forbidden in Bermuda
until US forces arrived, carly in World War I1.
After the war was over and small engined cars
and mopeds were allowed, such a short line
had no function to perform and accordingly
closed.

—BoLiviA——

Sce map on pages 186 187.

BOLIVIAN NATIONAL RAILWAYS -
ENFER

Ewmpresa Nactonal de Ferracarriles,
Estacion Central, Casilla 428,

La Paz.

Bolivia's railways were developed piecemeal,
mostly by foreigners. The first railway in

Bolivia was opened in 1873 out of the port of

Antofagasta (it was 21t 6in gauge and called the
Antofagasta Nitrate & Railway Company) in
territory that was taken by Chile as the spoils

of victory in the war of 1879 8z. The effect of

the war was to make Bolivia land-locked,
depriving her of ports on the Pacific coast.
This same railway, by now appropriately
renamed the Antofagasta (Chile) & Bolivia
Railway (FCAB) was extended into Bolivia
and reached the tin-mining centre of Oruro in
1892. In 1903 Bolivia sold some disputed terri-
tory in the north-east to Brazil for a sum sufh-
cient to enable further extensions (this time on
the metre gauge) to be financed and leased for
operation o the FCAB., The FCAB thus
became a two-gauge railway. Bolivia laid the
foundations of a national system and also
cained (at Condor on the Potosi branch) what
is currently the highest altitude (15,705ft) ar
which passenger trains are run
access to the
capital, La Paz, in 19o8; the final stretch from
Viacha was over the metals of a third adminis-
tration, the Guagur La Paz Railway, also com-

These exiensions gave rail

192

pleted that vear. Guaqui was on Lake Titicaca
an inland sca (at 12,5001t altitude). Steamers
crossed the lake to connect with the Peruvian
Southern Railway and hence the Pacific again.
The last steep section descending from the
Andean Plateau into La Paz at 1 in 14 was
clectrified from the outset, the first electrifica-
tion in South America.

In 1913 La Paz got uts third and shortest
outlet to the Pacific, the Arica-La Paz Railway,
promoted by Chile. La Paz was later connected
to the Argentine system and hence the Atlantic,
while separate lines in the eastern lowlands of
the country have, in addition toa further Argen-
tine connection, an outlet to Brazil.

All the significant railways have now come
under the National Raillway Administration,
ENFER, which was set up in 1964. The system
1s now heing extended towards the heretofore
‘railwayless’ North. A connection between the
two distinct west and east systems 1s also
proposed.

Currently the system 1s 2270 miles in extent,
of which six miles are electrified; on it run
thirty diesel, five electric and (nominally) 120
steam locomotives, 170 carriages and 1800
treight cars. About 1.3 million passengers and
1.1 million tons of freight are carried, the latter
an average distance of 260 miles.

Right .
on the Potost 1o Sucre ine with the H’H'l‘h' urved

{ Japarnesc=bult 2-8-2 ar Vila=1ila, Bolizia
tratn,

Extreme right, centre: An electrically hanled tram
approaches La Paz.

Evtreme right, bottom : A freqght tram ar Potust,
hauled by Japanese-budlt 2-8-2.




Loxtreme foft und lefi = The valway sede and th
decorative, mmposing front fagade of the mam statton

at La Paz, Bolvia

Below : A tram leaves Potost for Bio Matate via

Condur summniit,




— DRAZIL—

See map on pages 18618

BRAZILIAN FEDERAL RAILWAYS -
RFFSA

R(:n'r{' lr‘t'l’ufi'hu"."n' f":'gf['r..rr’ S Il

86 Praca De Caxias, Rio de Janeirn.

Brazil has a land area slightly smaller than the
USA, has one half of the US population but a

rail mileage of only one tenth. The history of

the railways is complicated, including every
sort of arrangement that could be imagined.
There were, fifty years ago, central government
(federal) provincial  government
(state) railways, privately-owned railways, fi-
nanced both locally and abroad (mostly in
[London), both with and without guarantee.
There were other complex combinations such
as railways built by either the central or the
state government and leased to home or foreign
private operators. 'here were even lines built
by the federal government and leased by the

railways,

provinces and vice versa. There were some
pit-to-port lines financed by the industries
which used them, as well as miles of very narrow
gauge line serving and owned by local sugar
plantations.

The first railway in Brazil, a short line in the
neighbourhood of Rio de Janeiro, opened on
30 April 1854, The 2-2-2 locomotive Baroneza
which hauled the train 1s on view in the railway
museum at Sio Paulo. By 19309 there were
23,000 miles of railway, all metre gauge except
for 2100 miles of broad and goo miles of nar-
row. T'he system was divided amongst fourteen
major and 33 minor administrations. The lines
formed several separate networks and although
Brazil has a frontier with every South American
country except Equador and Chile, eleven in
all, Brazil's railways were connected only to
one other national system, that of Uruguayv.
No major line was exclusively broad gauge.

After World War 11, the government began
patiently acquiring the privately owned rail-
ways. There was no dramatic gesture of con-
fisc remember, Brazil
is basically Portuguese not Spanish - but one
6g-year concession would expire, another com-
pany would be bought out, and so on. For some
time the old names like Leopoldina, Mogyana,
Great Western of Brazil (which had the eastern-
most lines!) remained, but in 1975 most rail-

ation or nationalization

ways in the country were unified, the old com-

Division of Railways (1978)

sft 3in

Federal Railway System 1041
Sao Paulo State (Provincial)

Railway 1020
Vitaria a Minas Railway
Amapa Ratlway
Campos dao _[llrll.h] Tourist

Ratlway

lotals 2070

144

4ft 8%in

Metre 2ft Hin
13,873 120
2288

480

29

16,679 126

Toral
15,040
3317
189
121

24

18,006 miles

panics forming the divisions of the new
admimstration.

Alas, their situation is not good. The Federal
Railways expend 207 cruzieros for every 100
they take in receipts, the worst operating ratio
of any of the world's major raillway systems.
Worse, the transport market share of rail fell,
during the twenty vears between 1953 and
1973, from 29 percent to 16 percent in the case
of freight, and from 30 pereent to 8 percent for
passengers. Symptomatic of this is the face that
the new central capital of Brazil, Brasilia, can



only be reached by four trains a weck. The
journey from Rio involves three changes.

However, this situation of disaster is being
taken as an inspiration rather than a source of
despair. Divine discontent is motivating the
Brazilian government and railway administra-
tion to set out on a course of basic moderniza-
tion and improvement based on a realistic
market plan. ‘The previous efforts at moderniz-
ation were aimed at relatively superficial mat-
ters - new diesels, for example, were sorely
handicapped by a poor infrastructure and
inferior standards of operation. This plan to
bring Brazil's railways back from the brink of
the grave deserves to succeed.

Civil Engineering

One unusual and successful bit of railway
engineering exists on a line which, although
very low down in the mileage league, had been
certainly in the premier one financially — the
5ft 3in Sdo Paulo Railway connecting the city
of that name with the port of Santos. The
problem was the coastal escarpment, called the
Sierra do Mar, which rose nearly 3o00ft a few
miles from the shore. A young British engineer
called David Fox recommended in 1858 thar,
instead of a long and expensive diversion - at

Lefr: The narrom gauge ar Sav Jodo del Rer,
Brazel, warth of Rio de Janeiro

Extreme left, below 2 A tramn, conststing of new
stamnless steel coaches, ascends the rope=mworked

welenes en ronte frov Santos to Sao Panle, Brazif

Botiom  An Argenttnian ex press fraan destined for
Buenos wres at Rosario ( Novide ). Note British=
st yfe f'f.lh"w wms, footbredge and signals

Below : A R de Janerwro subyrban staiion

; : o
AR ;t
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Extreme rigl, top: Untid comparatecely recently
Soutl

raalway vartety. One of the most interesting was the

Vmerica was a Mecea for those seckmng

Fell' section of the metre-gange Leopoldina Ralway.
Tlis van for eight miles up the cvastal escarpment
near R de Janerro and had the Fell centre ral for
traction and drakme. The maximpm gradient was

1 125 and trams were [imited 1o two coaches. This
picture sthows what may well be the most modern Fell
a North British o-6-0 uf
tggh. The fine clused e 165,

fecomotive to be bl

Extreme right, cemtre : Tlas Brazihan coal tram on
the Dona Teresa Chisting Rarfway 15 hanled by a

Baldwm 2-10-2

Belom : A pair of American=bialt dicsel=clectric
Tncomotives head a heavy won-ore tram from the

Tenas Claras mmie to Sepetiha,

1 in 40 it would be 24 miles long — a system
of four one-in-ten rope-worked inclines, using
using stationary steam winding engines, would
solve the problem. His solution has ever since
remained one of the railway wonders of the
world., The original inclines had to be dupli-
cated with a second system of five one-in-
twelve ones In 1905 in 1974, 2 modern elec-
trically worked rack-and-pinion incline was
built, but the later set of rope inclines still
‘temporarily’ continues to function. Nowhere
else in the world has cable traction been inte-
grated successfully - and other than briefly

into working all traffic on a heavily worked

main-line raillway. It is said that four-fifths of

the world's coffee moves on the line. Both the
rack and the ropes are now to be by-passed by
a much longer line with a onc-in-100 grade,
for the import of iron ore.

The British-owned and charmingly named
merre-gauge Leopoldina Railway — the longest
in Brazil - had problems with this same ridge
further north, on lines radiating from Rio de
Janciro. One line had the Fell centre rail and
the other had a Riggenbach rack, but both have
recently ceased operation.,

A glanee at the map shows an enormous rail-
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Riglt : A very clean example of North American
mflwence i South American valroadmg. Tlos 1s the
yard ar Sao Paufo — note the US-built diesef-electri
fucomative and typreal American type bavears.

Extreme raght, bortom: Rio, fike most caprral coies.
fras 115 show=prece station modermized as far as money
will permt. There 15 a view from the platform
slomwmg a brand new Japanese-built travn on the
Crande Rio suburban system.

less area away from Braal's coastal belt. You
can be as much as 1500 miles away from the
nearest Brazilian railway and still be in Brazil,
Unuil recently this figure was a mere 750 miles,
before the. notorious Madiera-Mamore (*a
skull under every tie') railroad was closed. The
grim phrase quoted in the preceding sentence
referred to the abortive 1882 artempt to
construct the z25-mile line; only a few thousand
sleepers were laid when work was stopped
because of the terrible toll taken by disease in
the jungle. The line was successfully completed
thirty vears later, when the precautions neces-
sary to keep the workforce healthy were better
understood. Such is railroad construction in
the central areas of Brazil. In the case of the
‘Mad Mary’, the objective was to by-pass an
unnavigable stretch of the River Madiera, a
tributary of the Amazon,

Steam opceration in Brazil is now confined to
a few pockets; one 1s the Lady Teresa Cristina
Railway (a coal-hauling line within the state
systemn) at Tubardo, where some excellent and
excellently maintained examples of Baldwin
2-10-25 and other types, all in the very best US
design tradition, perform on heavy coal trains.

The current stanstics of the Brazihan railway

system are as follows: mileage 20,623 clectri-

fied mileage 870; locomotives steam 40,
electric 230, diesel 1620; carriages — 3744 (340
are formed in electric traing); wagons - 57,635.

VITORIA A MINAS RAILWAY
Carxa Postal 153,

zgoo0 Fitdria,

Espirito Santo.

The extensive iron-ore deposits in the region
around Belo Horizonte are served by the stare
railway line to Rio de Janeiro. It was proposed
that the congestion could be relieved by con-
struction of the new Ferro de Aco, and also by
the Vitoria a Minas line with its outlet on the
coast further 1o the north.

Whereas the RIFFFSA broad-gauge central
line passes through the most difficult moun-
tainous terrain nceessitating the provision of
additional locomotives at various points to
assist trains over the most steeply graded
sections, the Vitoria a Minas metre-gauge
route follows the Rio Doce for virtually the
whole of its alignment, This enables it to have
very few adverse gradients for loaded trains
and to operate very long trains with a small




number of locomotives despite its narrow gauge
and sharp curvarure.

During its history a number of re-alignments
have beey made to aveid the sharpest curves
usually by the construction of cut-offs across the
end of side-vallevs, but more recently the hne
has been completely doubled and re-signalled
to increase its capacity to about 120 million
tons of iron ore vear in addinon to its passenger

and general freight trafhc. The system of

signalling adopted uses cab signalling operated
by alternating currents of different frequencies
fed through the running rails and is unusual in
that no lineside signals are provided other than
stop boards at the end of cach block section.
Double crossovers are provided every four
miles and the whole system is controlled from
a new CTC building at Tubario north of
Vitoria. Tubarao is also the site of a new ore
discharge terminal replacing the cramped
facilities in the centre of Vitoria. T'his terminal
has the most modern rotary dumpers and train
positioning equipment. The wagons have
rotating couplers enabling them to be emptied
without being uncoupled from the train. The
train positioner moves the whole train forward
two car lengths at a time using a machine

running on a separate track parallel to the train
and a cantilever arm which hooks over the
automatic coupler between cach pair of wagons,
With trains of 136 wagons it 15 impossible to
position wagons precisely enough within the
dumper by using locomotives at either end.
The wagons are examined immediately after
they have been discharged and those needing
repair have 1o be separated from the train.
With trains of such length the shunting move-
ments involved are eumbersome and difhicult
to control. At Tubardo the rather unusual
solution has been to provide a complete hump
vard withautomatic route sctring and retarders.
As each train passes over the hump it is cut into
the maximum lengths that can be handled
safely through the retarders and faulty wagons
are switched out to the maintenance sidings. A
complete train is then re-formed using the
original wagons in good order and replacements
which have already been repaired.

BRITISH GUIANA
See Guyana

BRITISH HONDURAS
See Belize




Top: A wneral train from che Aguas Claras napes
m Brazif.

The La Paz Express of the Antofagasta

a Ratlway m premar days hauled by an

Right, tap

&5 Bol

wlburmng 1-8-47T

Right, centre: The daily mixed tram for Cunco

feaves Temuce headed by a 2-0-0 focomotive
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thave : The 5/t Gur gauge railways of Clale are now
heavily diesefized aud fast modern expresses carrying

armng aid SCe RE i [TRRS (3 i {3 erican
lining and sleeping car passengers {on the America

pattern) wark over the mam north south e There
are still sme pockets of steam, one of which 15 ar
Temuco. This prciure shows the modermized statiom,
the yard shumter {a 2-6-0) and a typical diesel.

Righe, bottom : A frewht tram crosses the Bio-Bro
river to the freight yards at Concepeion, Clile.

CHILE——

See map on pages 186-187.

CHILEAN STATE RAILWAYS
Ferrocarviles del Estado,

Casila 134-D,

Santiago.

The obstacle of the Andes running down the
spine of South America has shaped Chile or,
perhaps one should say, permitted it to exist.
A country 2700 miles long but averaging only
110 miles wide would otherwise have serious
problems when it came to defence against
quarrelsome and aggressive neighbours. On the
other hand it is a perfect shape for a railway
system, the simplest possible one - a single
route with some stub branches.

One of these stubs, leading to the port of
Caldera was in fact the first railway in Chile,
opened in 1852. The traditional first railway,
connecting a country’s capital with its port,
linked Santiago with Valparaiso in 1863 and
was the first state-owned line. Since then state
and private ownership has gone hand in hand
to build a very logical 5700-mile system but one
which is currently only in moderate shape.

The longitudinal line, which puts off 35
branches in its 1700-mile length, divides into a
broad-gauge (5ft 6in) section south of Val-
paraiso and a metre-gauge one north thereof.
Only the broad-gauge section is shown as
having a passenger service; and when one
reaches its end at Puerto Montt there is still
another 1000 miles of Chilean soil for one to
traverse before one reaches Cape Horn. (A
short line at a naval base at Cape Horn, now
closed, was once the most southerly railway in
the world — now the honours go to Argentina’s
RFIRT.)

Four lines run east into the high Andes. The
lowest on the map, also the lowest in altitude, is
the original Transandine line already men-
tioned. The line has been electrified on the
Chilean side for many years and a two-mile
tunnel at 10,400ft altitude takes the line 2o00ft
below the pass on which the great statue of
Christ of the Andes marks the intention of two
nations to live in peace with one another, One
daily freight and the thrice-weekly passenger
train do not occupy or keep the track busy - at
other times it is used as a slightly dubious toll
road for motor traffic. In its steam days the
line introduced to Chile and indeed to the
world, a type of double bogie articulated steam
locomotive — in principle very similar to
today’s universal diesels and electrics — known
as the Kitson-Meyer. Several Chilean lines
used them, but they were never really used
much anywhere else.

Travelling northwards (and upwards), that
first line out of the port of Caldera was intended
by its perpetrator, American William Wheel-
right, to cross the Andes by the 16,035ft San
Francisco pass, which would have been the
world’s highest railroad had it ever been built.
In fact it has remained a small, short branch.
Of the Andes crossings which were constructed,



the line eastwards out of Antofagasta to Salta in
Argentina (with a 13,200ft summit in Chile)
has been mentioned, but an interesting and
independent line, the Ferrocarril Antofagasta
(Chile) and Bolivia runs north-cast. For many
vears the FCAB's Collahausi branch (maximum
alutude 15,835ft), originally built to give access

to the minerals in the mountains like most of

Chile’s expensive railways, gave Chile the
world’s height record, but the branch has now
closed and a Peruvian line has taken the record.
Even so, the FCAB main line reaches 12,800ft
in Chile.

The .FCAB (whose Bolivian section was
nationalized in 1964) was begun in 1873 and
laid as a 2ft 6in-gauge line, while the Bolivian
section which followed was laid to metre gauge.
In 1928 the whole 384 miles at the Chile end
were converted to metre gauge during a
closure period which lasted only six days. 1t is
a pleasure to record that one can still travel by a
dining- and sleeping-car express the 735 miles

from Antofagasta to La Paz, the capital of

Bolivia. Alas, the 37-hour timing of the dicsel-
hauled train cannot match the 31-hour schedule
of steam days fiftv vears ago. One always
assumes that it was this railway and its mining
customers that figured in John Buchans
famous thriller Conrts of the Mornng.

So far distant from Cape Horn that it is in
the tropics, this northern area of Chile is rich in
nitrate deposits. Once upon a time (betore Dr
Haber discovered his process for fixing nitrogen
from the air to make artificial fertilizers) these
nitrate deposits brought the ships and sailors
of the world to its strange-sounding but now
half-deserted ports, Tocopilla, Iquique, and
Pisagua. The reason for the deposits’ existence

15 that they have never been washed away by a
drop of rain. However, this also means that
nothing grows and no alternative traffic for the
nitrate railways exists. Close to the Peruvian
border runs the Arica-La Paz Railway, the
shortest Bolivian outlet but, having rack-and-
pinion working, the metre-gauge line is of
limited capacity.

Since 1924 over 500 miles of main line
between Valparasiso, Santiago and Concep-

cion, as well as the branch to Los Andes, have
been electrified, at jooov DO, On the state
system, 160 electric, 300 diesel and 300 steam
locomotives (the latter rather dilapidated and
by no meansallserviceable) haul 1000 passenger
and 16,500 freight cars. Two million passengers
and 1.1 million tons of freight (hauled an
average distance of 84 miles) are carried an-
nually at rates which mean that expenscs are as
much as 140 pereent of the receipts.

Ly



——CoLOMBIA—

Sce map on pages 180-187.

NATIONAL RAILWAYS OF
COLOMBIA

Ferracarriles Nacronales de Colombia,
Calle I3, Vo 18 24,

Bugota.

Like all South American countries with a
Pacific Ocean coastline, Colombia’s geography
15 dominated by the Andes. That these moun-
tams have lost little of their herceness, cven at
this the extreme northern end of the range, is
shown by the fact thar the highest point in the
country, Mount  Christopher  Colombus
(18,05011) is close 1o the Caribbean coast. One
benefit lies i the series of high platcaus
between the mountains, cool and healthy in
spite of the nearness of the equator, on which
most of the population live,

All this added up to a dithcult country n
which to construct railways and the govern-
ment was for many vears in two minds whether
1o subsidize private investors or over-spend on
itsown account. Ineither case development was
slow; the first railway in Colombia was opened
in 1855 but it was not unul 1961 that the
traditional ‘capital-to-port’ line, normally the
first 1o be built, was completed, linking Bogota
to the Atlantic Ocean at Santa Marta. In 1962

the long drawn-out process, begun in 1901, of

bringing all the railways into the National
network was also completed. A few lines had o
be converted from metre gauge to the Colom-
bian standard of 3ft, so that all could be linked
to mahe the current network of 2100 miles.

This new Atlantic Railway ran for much of its
length along the valley of the Rio Magdalena,
putting out of business many ex-Mississippi
River steamboats. A direct link between Bogora
and the Pacific was put in hand many years
ago, but the project (and a good deal of finished
grade in the mountains) was abandoned in 1913
and has not vet been revived although a very
circuitous route is now available.

Steam (mostly of modern US origin, but
including also Belgian) is almost gone with
thirty engines still nominally on the books.
The most recent record show 1350 diescl units,
300 passenger and Sooo freight cars which
handle 4.3 million passengers annually plus 2.7
million tons of freight, hauled an average dis-
tance of 270 miles.

Fup centres 1 Baldom 2-8-2 crosses the Magdalena
Brver ar Grrardot, Codombra.

Ihave o A well-matntarned Baldimn 2=-5-2 uf the
Colombran National Ravhivays,

whit = The Dewal's Nase siortehback ad Sthamibe,

Rught o Fhe gnanzural trao on the Atfantee ranlma)

Fhe fine cuns from Bopeta to Santa Marta and the

racar s sfieoen licre e mrder frido
er the Magdadeng Rever at Puerto Berrio.

200

—_— : _'“r\_'} _7r\—? —7(\_? _/'r‘\_? 7‘

v -

L Sl e

Sce map on pages 19o-1G1.

NATIONAL ATLANTIC RAILROAD

San Juse.

PACIFIC ELECTRIC RAILROAD

Sun jr:_\':"_

Costa Rica has a rail link between the Pacific
Ocean and the Caribbean. The network was
originally built as two separate routc systems,
one serving cach coast and its hinterland. The
two lines mect at the capital, San Jos¢, and are
now operated as a single system. The Pacific
Line was electrified in 1 334, is fully signalled,
and provides a regular passenger service be-
tween the capital and Puntarenas. It also carries
industrial traffic and a wide range of imported
goods to the capital.




The se-called Atlantic line 1o Limon on the
Caribbean coast is diesel-operated with no
signalling apart from primitive semaphore arms
at some of the principal stations and juncrions,
The principal traffic on this line and its three
lengthy branches is bananas and spurs of
considerable length extend through the banana
plantations 1o each of the packing stations.
There are no roads through much of the banana
growing area and in onlv a few cases is it
feasible to bring produce to the larger railheads
by motorized road vehicle.

With this type of traffic the volumie loaded ar
each station varies considerably from day 1o
dav, and the urgency of gerting the bananas
down the line to Limon and loaded into the
ships in the shortest possible time o avoid
deterioration of quality calls for a very ilexible
operating pattern with a different train schedule
from day to day.

The daily passenger train from Limon to
San Jos¢é passes through specracular scenery
and despite its leisurely schedule is a remark-
able experience for the tourist, Nevertheless it
is a journev not without its risks for where else
in the world would a passenger have his warch
stolen from his wrist by an urchin running
alengside the moving train.

e B —

See map on pages 1Go-191.

CUBAN NATIONAL RAILWAYS
Ferrocarriles Nacionales de Cuba,
Havana.

Cuba 15 an island of substantial size, being
almost 800 miles long. Railways came to it
carlv; a line from Havana, the capital, 1o

Bejucal was opened on 19 November 1837,
Development of the system was entirely in
privatic hands. Flavana and Santiago were
joined in 1go2 and rwenty vears later there
were 3000 miles of public railway, divided
mainly between two companies. There was the
British-owned United Ratlways of Havana in
the west (including that Bejueal line) and the
US-owned Consolidated Railroads of Cuba in
the cast. The systems were natienalized in the

19508 and now operate under the utle of

National Railways of Cuba. The lines are and
were almost entirely built to the standard gauge
and North American style equipment was used,
including — in the 19205 cars supplied and
operated by Pullman,

In addition, and highlighting one of the
staple trathes of the system, there are 0200
miles of non-public railwayvs, about hall® of
which are narrow gauge, serving (mainly) the
sugar industry,

Like all Communist countrices, Cuba is shy
on some railway statistics, although it is noted
that ¢leven million tons of freight and cighteen
million passengers are carried annually on the
public system. Before the Castro regime took
over there were joo steam and 172 diesel
locomotives, sixty ralears, 330 earriages and
Sooc wagons; since then it is noted that forey
Russian, twenty Canadian, thirty French and
ten  DBritish have arrived. Twenny
electric locomortives were shown as operating
on the ninery-mile erstwhile Hershey Cuban
Railway, clecrrified at 12000 DC.

diesels

DOMINICAN REPUBLIC
See West Indies

DUTCH GUIANA

See Surinam

—EcuADOR——

See map on pages 186 187,

ECUADOR STATE RAILWAYS
Empresa de Nacronal Ferrocarriles del Estado,
Carrera Bolivar No 143,

Quito,

Work began in 1871 on a 31t 6in gauge line to
link Quito, the capital of Ecuador (at 4375t
altitude) with the Pacific port of Guayaquil. Tt
was to be 288 miles long, with a summit at
11,840ft. Various financial and engineering
problems delayed construction and Quito was
not finally reached until 1go8.

Past a place called Devil’s Nose there is a
steep section 22 miles long, much of which 1s at
the extremely severe gradient of one in
cighteen, made worse by being combined with
curvature down to 2ooft radius. There are four
zig-zags as well.

US and British staff were hired to work this
problem road, but they must have enjoved it,
for the Guayvaguil & Quito Railway was known
in those days as the *Good & Quick’.

W hen the ratlways were natonalized in 1gho,
the G&Q was the largest constituent of what is
now a 7oo-mile system (it included an isolated
roo-mile section of 2ft 5lin gauge), with 2¢
steam (nominally) and seventeen diesel Joco-
maotives on the books plus 35 carriages and 500
freight cars. A reported 1.7 million passengers
andl hoo,000 tons of freight are earried annually,

EL SALVADOR

See salvador

~ FaLKLanD___
IsLANDS

See map on pages 186 187
It is not known exactly when the Falkland
Islands opened 1ts 2zt gauge raillroad which
ran three miles from Port Stanley 1o the radio
signal station. There was one small steam
locomorive, which monopolized the provision
of motive power in one direction. In the other,
which coincided with the prevailing winds, an
informal but more frequent service was pro-
vided by sail=driven rail cars. The railroad has
since been abandoned.

—QGUATEMALA—

See map on pages 190-1¢1.

GUATEMALA RAILWAY - FEGUA
Fervacarvid de Guatemala,
Guatemala City.

Virtually all the railways in Guatemala origi-
nally belonged to a company called Interna-




Right

Fhe crem of g=f=0 No 57 gets a good vien of

mada’s 12,000ft volcans Agua m October 1961,

wentla was phe hedper rermmal for the loaded

M trans whech have to work threough a series of

laaps befure reachime the high coastal platean ar

Palin, near Guaremala City

Exireme right, tap e The g-6-4 T Sir Gracme on

Coyana's Ceargetomn=-Roswnal tram
Extreme vight, belieww : Steam riuns no more on
Famarca's standard-gange railway system and
Brirain has stepped in wich some modern Rolls-Rayee
engmed ratlears. Tlas pretire was taken at Spamsh
Lawn where H.'(' f'u]",r br.furHrJ .JJ'.’..Ir ”ru.‘!;'qn B“‘]' fines
divide.

Belu righy - Burlt in 198, 2=8-2 No 1o 15 seen on
the Imiermarronal Rarlways of Central Amerrca at
Ipala 1l The climh from here ascends the escar p-
mend by means of sev foops. This 15 the Lo Cuesta
foop wliere, once the tram emerges from the tunnel it
ammedately pumps across the sieel rrestle bridve on
the npper left of the prcvwre. There 15 a helper cngine
i the middle of the tram

tional Railways of Central America of Jersey
City, USA (who, apparently, still dispute their
ownership), which was incorporated in 1904.
By 1970, when the state took them over, the
[IRCA had constructed over 300 miles of
operational 3fi-gauge railroad plus other mile-
age in neighbouring Salvador. At that time
there were ninety steam locomotives (many of
modern construction) and seventeen diesels;
3.4 million passengers were carried each vear
using 150 carriages and 1.2 million tons of
treight was hauled an average distance of 150
miles. It1s understood that dieselization is now
virtually complete although, in the disturbed
state of the country, reliable information is
not easy to come by, North American practice is
followed.

GUIANA, BRITISH
See Guyana

GUIANA, DUTCH
See Surinam

—Q@QUYANA—

See map on pages 186-187.

T'he fhirst railroad to have been built in South
\merica was constructed in what is now Guy-
ana. On 3 November 1848, in the recent and
uny British colony of Brinsh Guiana, the
Demerara Railway opencd the first scction of a
zi-mile 4ft 8lin-gauge coastal line linking
Georgetown with Mahiba. By 1g9oo the line had
been extended to Rosignol (sixty miles), near
the frontier with Dutch Guiana (now Surinam)
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and there was also a short 3ft 6in-gauge coastal
line west of the River Demerara. In 1922 the
colonial government took over the working.

It is noted thart the first locomotives to arrive
were Sharp-Stewart 2-2-2Ts, named, signi-
ficanly, Maosquito, Sandfly and Scorpion, and
that the last (in 1946) were Hunslet 4-6-47Ts
Sir Gardon and Sir John, a repeat order of two
supplied in 1923. In 1972 six vears after inde-
pendence, the Guyana government closed both
lines, which in 1962 had been carrving three
million passengers a vear, plus a small amount
of freight.

A bauxitc mining firm, thc Demerara
Bauxite Company operates a 3ft gauge fifty-
mile line at Linden, which carrics passengers
as well as the firm’s products.

HAITI
See West Indies

—HoNDURAS—

Sce map on pages 19o-191.

The railways of Honduras which began opera-
tion in 180, arc divided into three systems.
First, therce is a small system, the Ferrocarril
Nagional, owned by the state; then there are
two other railroads, the Vaccaro Railway and
the Tela Railroad, owned by the Standard
Fruit Company of San Francisco and the
United Fruit Company of Boston respectively.




The scale of each’s operation is indicated by
the following:

Railways of Honduras Nacional
Length of route 128
Gauge 3ft 6in
Locomotives, steam 12
[ocomotives, diesel 8
Passenger cars 150
Freight cars fioo
Passengers carried annually, millions 3.9

Freight carried annually, millions of tons 0.5

\accaro

27

3ft oin
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——JAMAICA——

See map on page 19o.

JAMAICA RAILWAY CORPORATION
PO Bux 48q, 142 Barry Street,
Kingsion.

The 205-mile Jamaica Railway is remarkable
m two particular ways. First, it was the first
railway in the Brinsh Colomal Empire when
itopenced on 21 November 18435 over the twelve
miles between Kingston and Spanish T'own.
Scecond, that while nationalization is the com-
mon fare of railways the world over, one that has
been mationalized twice 1s rare indeed. The
government bought the 4ft 8lin gauge line in
1870 and did some extending; they found run-
ning a raillway an expensive business (it was 2
time when tax-pavers had a say in how their
money was being spent) and sold out nineteen
vears later to American interests, by which time
there were 108 miles of line.

Railroading on a small island did not suit the
new owners either and the state had to take it
OVEr again in i4oo.

Diesel ratlears were introduced before World
War 11 but current operations (one million
passengers and four million tons of freight
mostly bauxite — annually) are handled by 23
diesel locomotives, 25 carriages and 380
wagons. After steam was phased out, one 4-8-0
was set aside for a tourist operation (Jamaica is
a tamous holiday isle) but boiler problems
occurred and the scheme had o be abandoned
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YVLE AL
See North America, Mexico

—NICARAGUA—

DCC N@ApP On Pages 1go- 1G1.

PACIFIC RAILWAY OF NICARAGUA
Ferrocarvid del Pacifico de Nicaragia,
iradde Postal No 3

L0 [

The 200-mule state-owned Pacific Railway was
opened in 1886, It was intended to connect the
capital, Managua, with the Pacific port ot
Corino, Until 1go3 the journey down to the
coast began with a long steamer trip on Lake
Managua, but in that year the line was com-
pleted through ro the capital. About 300,000
Passcngers ride .l|11:li:!“_1 m tour diesel trains
while nine steam and ten diesel locomotives
look after the small amount of freight (60,000
tons) that is carried in the 1oo-strong wagon
flect.

—PaNAMA——

SCC AP On Pages 1g0- 191

PANAMA RAILLROAD
Bax 3067,
Christohal, Canal Lone.

In spite of assertions to the contrary, the US
does have a ralroad that connects the Atlannc
and the Pacific Occans, Morcover, it is state-
owned and it opened fourtecn vears before
Union Pacihe. The Panama Railroad is sit
gauge, 47 miles long and was built, with heavy
loss of lite, between 1850 and 1855, The line
pros wded, across the Isthmus of ]}ill].li'n.l, a land
link m a route from the east to the west of the
USA, which avoided the perils of the covered-
wagon trail and the hazards of Cape Horn. The
fare was $25.00 single, a month’s pay in those
days, perhaps.

It was used, re-aligned and finally doubled in
conncetion with, first, de Lesseps and second,
the US government’s attempts to build the
Papama Canal. Currently the now single-line
road, which runs from Colon to Panama, has
six diesel locomotives, 24 passenger and 274
freight cars, and handles one million passen-
gers and 180,000 tons of freight annually.

The other railway v Panama, the 3ft-gauge
1oo-mile  Chiriqui  National Railroad, was
intended to be part of a Pan-American railway
link between North and  South  America.
However, this was not to be and the line is now

est only; its operations are on a
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—PARAGUAY—

See map on pages 1806187,

PRESIDENT CARLOS ANTONIO
LOPEZ RAILW Y

Ferracarrdd Presidente Carlos Awtonmo Lopez
0 Box 433, Calle Mevico 1 I

Lscrenwan.

The first section of ralway in Paraguay was put
m hand as carly as 1854 by Dictator Lopez;
two DBritish engincers were engaged for the
purpose. The army provided labour and the
first r'nl'r_\ miles southwards from Asunciaon,
the capital of Paraguay, was completed in 1861
War stopped further progress and in 1866 a
British company, the Paraguay Central, took
over. By g the man objectives, the Parana
River and the river port ot i':]lL'iiI'llLHii’Hl. were
reached, 144 miles from Asuncion, providing
an outler for Paraguay’s farming products.
After 1913 there was a connection by train
ferry to Argentina’s railways, here fortunatels
lawd to the same standard gauge. Through
sleeping cars were run to Buenos Nires until a
few vears ago, hauled over PC metals by hand-
woodburning  2-6-0s of archety pical
British appearance and design.

Equallv archervpical political South Ameri-
can events then intervened and 65 vears later
the whole svstem is still there, almost as it it
had been chemically preserved. [t does demon-
strate the extraordinary powers of survival of
an old-fashioned steam railway. Since 1961,
it has belonged 1o the state but funds for
modernization have not been forthcoming, An

SOme

the same time, the government is reluctant o
close the hine. It provides 500 jobs as well as a
convenient way ol regulating truckers and bus-
men on the parallel highway

Meanume, Paraguay 1s the only all-steam
country in the world; 1ts 21 locomotives,
thirteen carriages and 200 wagons handle
207,000 passengers and 144,000 tons of freight.
Surprisingly, with expenses at only 83 pereent

Extreme left, top: No 28, an Aoy 2<85-0 of the F(
del Puavifreo de Nica

petmeen Miraflore

o, eads a moved bram
v Bella |

fratn ran refreen Cortida and fa-‘..ll‘

s nn

anly one do cover e 11 z=mide i fine

burueng steam |

speed of 1.4 miph) oven

FFss=r)

n'l-'\ .J..'I i ."l'lu'.' J'l.liu'\'.".h'ud.".'- ||l Pk CUMSISE

bl by the Bavimeham Carr 5 Wavon

fatpany an 110 plus a couple of mrove modern
-r.l.lr.u,.ljr, i i f

Troentne velncles

ot receipts, the financial results are in the top

league among state-run I'.!il\\.i}ﬁ.

—PERU——

See map on pages 186 187,

PERUNVIAN NATIONAL RAHLAWAYS -
ENAFER

Lmpresa Nacional de Fervocarrdes del Peri
PO Box 1370,
foma.

Ineash 2

Rarlways came to Perun on 17 May 1851, when
the nine-mile line from the Port of Callao to
the capital city of Lima was opened. Tt was
inspir'nl h_\ Ric Trevithick, the builder of
the first steam locomonve, who had spent some

time a few vears carlier installing steam pumps
ter drain the silver mines in the high altiade
area hnown as Cerro de Pasco m the Andes.
T'he two factors which have dominated railway
construction i Peru are the Andes mountains
and their mineral deposits. No mountain range

except the Himalavas matches them and the
Himalavas have ver to be crossed by rail

The second line essayed the foothills of
the Andes, connecung 7500f1-high Arequipa,
the second city of Peru, with the ocean at
Mollendo, A man from San Francisco called
Heney Meiggs (he had left there in a hurry
fiftcen vears belore) built the seventy-mile
route, hetween 1868 and 1870. There was a
f4000 per month bonus for completion in
under three years, with a penalty of the same
amount for nme over, so he did reasonably
well.

\ready the Peruvian government had de-
ciled tocarry the line on up into the mountains
Puno on Lake Tincaca (alutude : 12,5001t) was
reached in 1874 and finally Cuzcoin 1go7. Th
hme was later known as the Southern Railway
\'i‘1 1S steamers on l,:ILL' '|'ilu.‘u;.:. A Connecpen
into Bolivia was provided.

\.Ix‘i‘.‘,'_--. Wis  oucupicd

In the meantime
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further north on what was to be his greatest
feat of railway construction. This was the
Oroya Railroad, later the Central Line, which
Brian Fawcett, its chronicler and one-time
locomotive chief called ‘the highest and hardest
railway in the world'. The Southern rose to
great altitudes, but approached the mountains
gradually, while the Central went straight at
them. All these railways were built to standard
gauge,

Revolution, war, Meiggs death in 1877 and
bad financial problems held up construction.
In fact, the line was not completed through to
Oroya until 18¢5. Peru had pledged its ac-
cumulation of bird droppings to get these
railways built but there was a limit even to the
guano. Now the country had to rely on direct
foreign investment.

The concession to complete the Central fell
to British investors, who also acquired the
Southern; they took the name of the Peruvian
Corporation. The mining conce:
Cerro de Pasco mines as well as a 75-mile rail-
way feeder line to Oroya, remarkable in that its
lowest point was above 12,000ft altitude, went
to US interests.

By Andean standards, the grades on the
first 25 miles from Lima to Chosica in the
foothills are virtually flat, only 1 in 37: but
over the next 75 miles the train has to climb
12,875ft to the summit in the three-quarter-
mile Galera Tunnel at 15,693t just 1551t short
of the world’s highest. (This also is nearby,
on a mine spur at La Cima.) On the climb there
are eleven reversals at V-switches and a further
two on the descent into Oroya. The ruling
grade 15 a hideous and nearly continuous 1
in 22 and, combined with curvature as sharp as
330oft radius, it governs every move Andean
railwaymen make; one careless moment and a
runaway train is plunging to destruction down
an unbclicvable precipice. The wreckage of
some of them can be seen today

One must salute the bridges on the Central,
not so much because of their span or length but
because of the amazing locations in which they
were erected. The Carrion Bridge over the

ssion for the
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thowve : An mierior veew of rugnay's Mowteviden

Central Station

Fop extreme left © The summnt scatuon at Gulera, Peru

15 15,68 ft abwre sea level

Pap centre: A Lama-bound tram stops at Calera

Statwon

Centre, second from top: A swutchback at Faso,
Peru, The tram will back up from the fine i the
foreground wnisl of reaches the upper level from which

i will proceed nwormally

Centre, second from bottom : From the end of the
‘most wonderful rafway m the world” at Huancayo a
3t o gauge fine runs g2 miles 10 Huancavela,
drapping from 10,000f1 to Sooofi and then climbing
tu 2,000t It was once intended to connect to Cuzco
but this never materialized - the 150 miles, as the
crom flies, which would hnl 11 wieh the terminus of
the line out af Cuzan s ten steep, hazardous and
uneconomic. Fhe fine 15 worked by modern ratlears

together wuh steam locomatives.

Exireme left bottom: A daily tram, forty miles oui
of Cuzeo, awaits J’M'fp.

Lefr: Urugnay's new Hungarian-bult diesel train
at Punta del Este station
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Verrugas Gorge, 5721t span and 2521t high, 15
named after Dr Dantel Carrion, who died after
experimenting on himself in an attempt to find
a cure for Verrugas fever which had carried
away hundreds of workers. The grear bridge
called Chaupichaca (the name 1s onomatopocetie
for steam locomotive) higher up, 15 notorious
for having collapsed when, in 1909, a runaway
hit a work train on the bridge.

\mong operating features peculiar to these
mountain lines should be mentioned the sup-
plies of oxvgen carried on the trains, to be
administered to passengers suftering from
mountain sickness. Another one, this tume
pecuhiar to the Cenrral, which has a tlow of
copper downhill and a flow of oil uphill, is a
combined gondola-tanker car. It can be loaded
with copper or with o, but not both without
t'\('L‘L’LIiI]:.L' the pt']’l‘llillt'xl axle-load of 17.5 OnNs.
Much cmpty-car movement is avoided by
using this two-way system.

One objection to a zig-zag railway 1s that the

length of the trains 1s governed by the length of

the stalk of the reversing spur at cach zig-zag
and, by definition, there s almost always some
major obstacle 1o extending them. If not, the
extra distance available would already have
been used in the first place to gain extra height
Ience, length of trains on the Central remained
sensibly constant and, accordingly, the 2-8-0
served from first to last. The famous oil-fired
‘Andes’ 2-8-0, devcloped in 1935, was the
result of forty years of traumatic operational
cxperienee. It combined the ruggedest North
\merican design features with the best Bever-
Peacock English workmanship. BP went on
getring repeat orders for ‘Andes’ locomotives
from hoth the Central and Southern lines until
the firm went out of the locomotive-butlding
business. In fact, their very last steam loco-
motive order in 1957 was for a batch of * Andes’
engines for the Cerro de Paseo Railway.

The natural athinity of diesel locomotives to
mountain rallroading has been mentioned but,
in contemplaung diesclizanon, the Andean
roads had a problem for some time. Like
people, diesels cannot breathe properly at very
great heights and the standard US products
needed some refinements: on their home
cround, they never got above 1o,000ft. At the
same time, the efficiency of steam locomotives
gets better as they go higher. This has to do
with the lower temperature at which water
baotls. These factors delayved dieselization until
the mid-1960s. A loan from the World Bank
was obrained for this and it proved the Peru-
vian Corporation’s undoing. Under Andean
conditions, the increase in productivity swhich
is necessary to finance dicselization could not
be obtained. For example, train lengths could

not be increased. So, in the financial turmail of

1073 74, 4 position was reached in which there
wias no money tw pay the interest on the loans.
The liability thus fell on the Peruvian govern-
ment who, in return, confiscated the railways,
adding them 1o a few short state hnes that
already existed

There are now six separate and unconnected
lines; of these, two include breaks of gauge.
The last figures available show 1725 miles of
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route (1490 is standard, 210 15 3t and 123 is
2tt) on which 29 steam and 146 diesel loco-
motives run, hauling goso0 freight and 200
p;l.\-u_'n:_',ul' cars.

PUERTO RICO
See North America: United States of America:
Ponce & Guyana Railway

—SALVADOR——

See map on pages 1go-igl.

NATIONAL RAILWAYS OF EL
SALVADOR - FENADESAL
Fervacarriles Nacwnal ¢f Salvador,
Palacio Naconal,

San Salvador

Two foreign-owned railway companies opera-
ted in El Salvador; the biggest was the 280-mile
British Salvador Railway Company, dating
from 18gh. There was also 100 miles of the
US-owned International Railways of Central
America, whose main operations were centred
in neighbouring Guatemala. The El Salvador
Railway was taken over by the government in
196z, and the IRCA lines were taken over in
1973. In 1975 the present administration was

formed, with 385 miles of route. The port of

Cutuco 1s the southern end of continuous
tracks which extend (with break of gauge at the
Mexico-Guatemala frontier) to points in Nor-
thern Canada. Passenger trains are not, how-
ever, worked beyond the customs stationsat any
border except the US-Canada one, so a
through-traveller faces three short taxi or bus
rides, assuming his visas are in order.
FENADESAL has some twelve diesel and
fiftv steam locomotives, 85 passenger and 730
freight cars. Currently expenses are 120 percent
of receipts; 400,000 tons of freight and 1.6
million passengers are moved annually.

——SURINAM——

See map on pages 186-187.

SURINAM GOVERNMENT RAILWAY

Cnevermacht, Paramaribo.

T'his small 83-mile metre-gauge railway oper-
ates out of Paramaribe, the capital of what was
once called Dutch Guiana. There were cleven
steam locomotives and a few diesel ratlears, but
the scale of its operations may be judged from
the fact thar fifteen passenger and fifty freight
cars sufficed for the trathic. Recent information
indicates that rruncation to around fifty miles
has taken place and it is not certain whether
operation continues at all,

In compensation, some distance to the west
at Apoera on the Guyvana border, a 45-mile
standard-gauge line 1s planned, in order to
serve a bauxite mming area.

TRINIDAD
Sec West Indies

—URuGuaYy —

Sce map on pages 186- 187,

URUGUAYAN STATE RAILWAYS
Adwiaistracion de Ferrocarriles del Estado,
Calle La Paz 1095, Casdlla de Corren 414,
Monteviden. ‘

T'he Uruguayan State Ratlways was formed in
1952 from the British-owned g8o-mile Central
Uruguay and sos-mile, Midland Uruguay
railways together with other previously state-
owned lines; today’s system is 18635 miles long,
all on the g4ft 8Lin gauge, The actual purchase
was made by the government in 1948, using
sterling funds carned by Uruguay during the
war.

Work started on the Central in 1867 it was
a line 127 miles long, running north from
Montevideo, the capital and main port, 1o
Durazno, in casy but pleasantly undulating
country. Steady development over the next 43
vears led to the present system of scven lines
radianng out from Montevideo. Four go as
far as the Brazilian frontier, to connect (with
break-of-gauge) with the Brazilian Railways.

The trontier with Uruguay’s other neigh-
bour, Argentina, is the wide River Plate to the
south and the Uruguay River 1o the west. The
latter river is not at present bridged, although
the Argentine railways on the other side have
the same gauge.

Essentially, British 2-6-0s and 2-8-0s were
the mainstay of the Uruguayan Railways for
many years and even now provide a usciul
backup to diesel traction: in fact, they have out-




lasted not only postwar steam locomotives
from other sources but many of the first batch
of diesels acquired by Uruguay. It was in fact a
sad example of how uscless big new shiny
diesels are on an old-fashioned raillway, if no
other steps are taken to provide for them, such
as new workshops, permanent way and so on.
When diesels first came, it was frequently the
case that only one in five were serviceable.
Currently there are twenty steam and (nomi-
nallv) 110 diesel locomotives, 45 railcars (in
fifteen modern three-car sets), ninety passenger
coaches and 3000 wagons in service. Records
show 6.3 million passengers and 1.6 nullion
tons of freight are carried cach yvear, the larer
an average distance of 19o miles. British prac-
tices still prevail, other than in new motive
power and rolling stock.

—VENEZUELA—

See map on pages 186-187.

VENEZUELA NATIONAL RAILWAYS
Ferrocarriles Nagionales de V enezuela,
Estacion Camo Amarille, Apartado 140,
Caracus.

Venezuela, having divested nself of one raillway
system is presently going to marketr to buy
another. During the last quarter of the nine-
teenth century fourteen narrow-gauge lines
were openced, the longest - the 138-mule Ferro-
carril Bolivar ~ had the narrowest gauce, of
2ft. However, zft bin, 3ft, metre and 3ft 6in
lines existed as well ; two lines, the La Guira &
Caracas and the Venezuela Central were partly
electrified. The former had a rack section. The
overall total length was 6oo miles.

During the 1930s and 19405 many systems

-’A'_.I"I o Trawn ready tv J}:'lﬂu‘l'f fro Vonieviden
Station.

Below

the mam terminns al Montevadeo.

View of buffer stops and corculating aréa at

closed ; others survived 1o be nationalized in
1961 and then closed. The current mileage — in
a country measuring 8oo miles by oo with
twelve million inhabitants 15 170 miles of
standard gauge plus a nine-mile 2t gauge steam
historical railway. This is the Empressa del
FFerrocarril Historico del Eneanto, Caracas.

Recently the Government ashed for tenders
for the first 7oo-mule stage in providing Vene-
suely with a 2100 mile nanonal railway system,
one strange omission — a line o Caracas, the
capital, in which a thirtv-rmle rapid transit
system is being built.

—WVEST INDIES—

Sce map on pages 190 191

Unless the rules are distorted by some random
factors like state subsidies or a railway en-
thusiast in the roval house, the survival and,
indeed, the ongmal existence of a ralway is

The fsland of Hany seell collects ats sngar
together by ral thouel today Dutle, o any, sicam
runs. Back e oo the Compagare de la Plame du
Crl=le=-Sac had a 2/1 b gange fine which used soime

Buttom

Jascritating steatl cngInes,

governed by s arithmetic. Ratlways  are
ceonomic because many loads can be hauled by
one locomotive ; it is normally forgotten that it
costs money to accumulate loads into trans, Tt
follows that it is enly worth forming up a train
it inis to run a reasonable distance. By definimon,
on a small island this cannot be so and, hence,
the small islands are the ones that lose their
railways to the motorcar and lorey. Very small
ones, of course, never got rallways, even in horse
transport days, Where the traffic can be ae-
cumulated into rain loads ar very small cost
at, say, a coal mine, then short ralways can
survive.

VI this is well illustrated by the raflways
of the West Indies; hence, the disappearance
ol ratlways from Anogua, Barbados, Flait and
Trinwdad, as well as their degradation from a
common-carrier role in Dominican Republic.
Other and smaller sslands, such as Grenada,
Tobago and the Bihamas appear never to have
had significant public rmlways; Cuba and
Jamaiea have systems of signiticance which
nierit their own entry.,










I'he Cape o Cairo Railway

African Offshore Islands
A zores

Canaries

Madeira

Mauritius

Réunion

Algeria
Algerian Railways

Angola
Benguela Raillway Company

Benin, People’s Republic of
Benin Railways

Botswana

Cameroon
Cameroon National Railwavs Authority

Congo, People’s Republic of the
Congo — Ocean Railway

Egypt
Egvptian Raillways

Ethiopia
Northern Ethiopia Railways Share Company
Djibouti to Addis-Ababa Ruilway

Gabon
Gabon State Railway

Ghana
Ghana Railway and Ports

Kenya
Kenya Railways

Lesotho

Liberia

Bong Mining Company

Lamco ] V Operating Company

Libya

Madagascar (Malagasy Republic)
Malagasy Railways

Malawi
Malawi Railways Limited

Mauritania, Islamic Republic of

Morocco
Moroccan Railways

Mozambique, People’s Republic of
Mozambique State Railwavs

Namibia

Niger

Nigeria

Nigerian Railway Corporation

Rhodesia/Zimbabwe
Rhodesia Railways Board

Senegal, Mali, Guinea, Ivory Coast,
Upper Volta

Senegal Railways

Mali Railway

Guinea Railways

Ivory Coast Railway (also serving Upper
Volta)

Sierra Leone

South Africa
South African Railways

Sudan
Sudan Railways

Swaziland
Swaziland Railway

Tanzania

Tanzanian Railways Corporation
Tanzania Zambia Railway Authority -
Tan-Zam Railway

Togo
Togo Railways

Tunisia
Tunisian National Railways

Zaire
Zaire National Railways

Zambia
Zambia Railways

THE CAPE TO CAIRO RAILWAY

There was a time when railwavs were regarded
as a main influence in ‘civilizing’ and, it was
implied, bringing ‘peace and order” to ‘savage’
communities. Regarded years ago as the Dark
Continent, Atrica seemed to cry out for such a
‘civilizing’ railroad. A Cape to Cairo Railway
was suggested by an Epglich clergyman’s son
called Cecil Rhodes. He was born in 1853 and
reached South Africa in 1870,

Rhodes, with the aid of a fortune acquired
from diamond nuning, got some way with his
project. In fact, his railroad progressed as far
as the Congo (Zare) town of Bukama, 2600
miles from Cape Town but still 3500 miles from
his objective. He did it partly by financing the
project himscell and partly by bullying the
covernment. When he died in 1go2, much of
the impetus was lost.

Ater World War 1, when the whole distance
was spanned by lands under British control
and frontier problems were ar a minimum,
ceonomic difficulties precluded construction.
Simce World War L1, cconomic conditions have
been better and new construction in Zambia,
Tanzania and Uganda has filled in some of the
mussing sections. Alas, political problems have
never been worse and border barriers have




Lefe: A typical Soneh Afrecan steam=-hanled tram s
headed by the customuary 15F class g-8-2. It 15 a fast
train from Rroonstad to Harrismigh and Durban.

Right : The Johanunesburg main line out of Cape
Town 15 now electrified. A coal tram hawls s load
through the Hev River Valley, Cape Province.

Betow : Railmway burddimg e Usqnda during quicter
rimes ( 19y ), The north-western extension reaches
beyond Guly tomards the Noke not far from the Sudan
border.

Belomw right : A diesel-hauled passenger tram enters
Tngumbs cunnel on the Tan-Zam Railway.

appeared at several points on the route.

Nowadays, a Cape ro Cairo traveller who had
sufficient pohtical clout to break down these
barriers, could travel by Rhodes’ route from
Cape Town via Kimberley and Mafeking as
far as Bulawayo. Then across political barrier
No 1, the Zambesi, at the Victoria Falls, the
‘carriages washed by the spray’ as Rhodes
wished. One is diverted from Rhodes' origi-
nally proposcd route at Kapiri Mposhi where
one takes the new Chinese-built Tan-Zam line
to Dar-es-Salaam. Every line so far has been
laid to a uniform 3ft 6in gauge, but a change to
metre gauge now ensues, although provision
has been made for many vears on East African
railways for eventual conversion to 3ft bin,

Kenya is entered close to Mount Kiliman-
jaro (or would be if Kenva and Tanzania were
on speaking terms) whence the original Uganda
Railway is taken via Nairobi and Tororo to
East African Railways" furthest point north at
Gulu, close to the Sudan border. The same
line contuinues a little further west to Pakwach
on the River Nile, but regular steamer services
north from there no longer run.

A journey of a mere 100 miles by road brings
one into the hands of the Sudan Railways at
Juba. However, one must take one of its
steamers not one of its trains, and after nine

days and goo miles one would arrive at hosn,

200 miles south of Khartoum. The SR s
3t bin gauge in anucpation of the first through
express. Yot another Nile steamer s necessary
betore the last lap by Egyptian 4it 8%in-gange
train to Cairo.

Other information on the Cape to Caro
route appears under South Africa, Botswana,
Rhodesia, Zaire, Zambia, Tanzania, Kenva,
Uganda, Sudan and Lgypt.

Apart from a rail link-up between Tunisia,
Algeria and Morocco, the rest of Africa’s
nations are, with almost no exceptions, the
possessors of isolated and fragmented svstems.
Most of them were constructed by their colonial
owners to open up the hinterland and conneet
with the port and capital of the original Euro-
pean settlements. There are in fact 22 of these
separate “standard” colonial systems and one or
two others which by-pass unnavigable reaches
near the mouths of big rivers.

Page 210 201> The Casablanca to Marrabech

cxpross en rote Ly preal comtry.

_ _ArriCAN___
OrrsHORE ISLANDS

Some appear on nap on pages 218 219

AZORES, CANARIES, MADEIRA,
MAURITIUS, REUNION

Of the smaller islands off the coasts of Adrica,
none currently ofter public rail service, but in
the past guite interesting systems existed. For
example, the widest gauge used on any railway
in the world was Isambard Brunel's 7it olin
used by the Grear Western Railway of England
until 1892, alter which it became extinet. Or so
one thought, but it does appear that there is (or
was until recently) a line of that gauge, com-
plete with steam locomotive, used for repairing
the harbour wall at Punta Delgada in the
\zores, a group of islands in the Atlantic Ocean

From 180 10 1437, a 4.5-mile tramway of
metre gauge ran berween the portand the 1own
of Las Palmas in the Canary Islands. [t would
not be mentioned but for the fact tha
during the war, gasoline was in short supply, a
steam locomotive was sent over from Spam 1o

when
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haul trains of dead electric tramears over the
line, the electric equipment having been dis-
mantled on closure. Other tracks (but not of
public railways, it is understood) have been

observed at Santa Cruz on the island of
Menerife.

Funchal on the main island of Madeira had
rack railway known as the Monte
Railway. [t was built in 1892 (and extended in
1912) was 2.5 miles long, worked on the

Riggenbach system and possessed five steam

d steam

locomotives. It closed following an accident in
1939,

214

A 4ft 81in gauge railway system, 111 miles in
extent and based on Port Louis, existed on the
island of Mauritius. In its heyday a fleet of 52
steam locomotives (including six Beyer-Gar-
ratts) nearly 2oo0 carriages and 750 wagons
handled the traffic. Passenger services ceased
in 1956 and all traffic in 1967. British equip-
ment and practice prevailed.

The island of Réunion of similar size to
Mauritius, had a rail system of French origin
smaller in gauge (one metre) and also pro-
portionately smaller in extent and amount of
cquipment. This also has been closed recently.

See map on pages 218-219.

ALGERIAN RAILWAYS - SNFT
Société Natwonale des Transports Ferroviaires,
2t Boulevard Mohamed V',

Algiers,

The first railway in Algeria was a thirty-mile
standard gauge line, running south-west from
Algiers, which opened on 8 July 1862, Prob-
lems in working soon led to a take-over by the
Paris-Lyons-Mediterranée Company; Algeria
was then not just a colony but a department of
France. The PLM completed the 260-mile
route from Algiers to Oran in 1871. Another
company, the Algerian Eastern, served the east,
linking Algiers with Constantine by 1870. The
castern lines had to be taken over by the state in
1904.

Other lines, some 3t 53in gauge, led to the
interior. By 1g10 the town of Bechar, 500 miles
from the sea and well out into the desert, had
been reached. Leading south from this point,
the proposed 1300-mile Trans-Saharan or, to
give it its correct title, the Mediterranée-
Niger Railway, almost put Tombouctou on the
railway map. But tracklaying ceased in 1942 and
has not been resumed.

In 1933 the railways in Algeria were unified



Loxvtreme lefi, vop: The Jamous steel-arched bridge at
Victorra Palls an the Cape 1o Cairn Rurlway.

Extreme left, belomw : An ‘vpen are' tramm on Maonte
Rack Rurlway at Funchal, Maderra.

I Lefi

focomuogives i wse on Heeria Ralways during

One of the powerful narrow-gauge Garrat

French rude. The locomogive 15 a g=8=-2 4 2-8=-4 with a
PLM number.

Belomw left: Benguela Raviway woodburning Beyer
Garrart g=8=24 2-8-4 at Huambo { Nova Lisboa )

migsy.

Belmw
Rarlway at Canocha e Angola.

1 dresel=hawled tram on the Bensnela

and in 1939 their operation was finally nation-
alized. World War [l and Independence in
1ghz had only temporary effects on the rail
network. Since then some narrow-gauge mile-
age has been converted to standard, but 750
miles still remain out of a total of 2400.

Locomotive Landmarks

The steamg locomotive fleet was all hased on
and many were actual examples of current
French designs, partcularly the distinetive
machinery of the PLM. A notable but some-
what brief episode was the introduetion in 1934
of high-speed Garratts 1o work the Oran
Algiers- Constantine expresses. The Garratt
type of articulated steam locomotive was
generally built as a low-speed mountain
climbing big puller, but its geomerry, unlike
that of other articulated tvpes such as the
Mallet, was eminently suited to high speed.
The 29 4-6-2+ 2-6-4s could unassisted handle
huge trains on the one-in-fifty grades as well as
travel at up to 75mph on the level seetions. Alas,
the designers could not resist adding complica-
tions, such as an electrically worked reversing
gear, This and a few other novel but unneces-

sary features proved to be the Achilles heel of

these remarkable locomotives when, under
wartime conditions, maintenance left a good
deal to be desired.

Desert conditions in Algeria made the rail-
ways there a natural case for diesclization.

Betore rehable Freneh designs had  been
achieved, standard US diesels were imported.
Steam was eliminated as early as 1935.

Electrification of iron-ore hauling lines in
the cast, based at the port of Annaba, began in
1932 and now extends 180 miles.

At the present time, on the standard gauge,
forty electric and 137 diesel locomotives haul
400 passenger carriages and 10,000 wagons.
The corresponding figures for the 3ft slin
gauge are o, 24, 33 and 1000 respectively,
Abour 3.5 million passengers travel annually
and 4.2 million tons of freight are hauled an
average distance ol 120 miles. Expenses are gg
percent of reecipts,

——ANGOLA——

See map on pages 226-227.

Angola wasa Portuguese colony dating from the
sixteenth eentury, which achieved indepen-
denee in 1976, Civil war broke out immediately
afterwards and in 1977 the Communist side
achieved control, although there is thought o
be still some opposition outside main centres,
There are three significant railway systems of
which the principal was called the Benguela
Railway.

BENGUELA RAILWAY COMPANY
Cra do Canmenho de Ferro de Benguiela,
PO Box 32,

Loduto, Angola.

The Benguela Railway was opened on 28
Vugust 1928, Its principal raison d'étre was to
provide a direer outlet to the sea for copper,
mined in what is now Zaire and Zambia. For
passengers from Europe w such places as
Bulawayo or Salisbury, in Rhodesia/Zim-
babwe, it saved three days in travel time com-
pared to the route via Cape Town. Through
trains were run - the gauge was the normal
Southern African onc of 3t 6in. An English-
man called Robert Williams had obtained a
go-year concession from the Portuguese gov-
ernment in go2 (a station on the raillway is
named after him) and accordingly the line was
built with British eapital. In theory ar least, it
still belongs to a British company.

l.ike most long-distance mineral hauling
railways it has been financially successful — in
some reeent years expenses have been as low
as 30 percent of reecipts and the system has
been maintained in top condition. "This was, of
course, before the recent war put it out ol
action,

The line runs inland due cast from the port
of Lobito, a distanee of 830 miles 1o join the
Zare railways at Dilolo. The principal opera-
ting problem was the ¢limb from the coast to
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the 5000+ fraltitude of the inland plateau. The
original alignment involved 1.5 miles of 11n 16
grade and rack and pinion (Riggenbach)
traction. A second, completed in 1948, in-
volved a main ¢limb at 1 in 33 and a much
longer distance at 1 in 50. Yet a further one,
completed in 1974, in spite of the uncertain
future — kepr the grade down to 1 in 8o. The
new line has go Ib/vd rail but much 6o b still
exists elsewhere.

Like so many African Railways, especially
those laid with lightish rails, the Benguela was
faithtul to the Bever-Garratt articulated steam
locomotives for hauling its principal traffic.
Most of them in Angola are remarkable in one
special way in thar they use wood for fuel, the
only case in the world in which a modern
railway adopted as deliberate policy a primitive
source of energy that in most other places did
not out-last the first few puffs of steam.

The company planted eucalyprus forests at
appropriate mntervals along the hine and they
provide clean self-replacing and sweet-smelling
fuel for its trains. The problem is that, while
cucalyprus is little interior to oil or coal in heat
produced per ton, In terms of heat produced
per cudie yard it is four or five times less effee-
tuve. Although the locomotives carry huge
cages in which the logs are stacked, not only are
two firemen needed but wooding stops are
required perhaps twice as often as coaling or
oiling ones would be. Almost all the steam
locomotives ever supplicd to the rallway
in all -~ are still in service including some of the
last ever to be built in England.

Near the coast where the heaviest grades are,
cucalyptus does not grow and coal and oil
burning power was used here even before the
arrival of US standard diesels, 22 of which had

107

been received by 1g76,

In the early 19708, problems between
Zambia, Rhodesia and Mozambique had meant
extra copper traffic on the Benguela, but since
the Angolan troubles began, the raillway has
been closed to through traftic. At the same nme
the Tan Zam line provides another outlet for
Zambian copper. A big question mark hangs
over a line which four vears ago was handling
2.5 million tons of tratfic annually over its single
line of merals.

Through passenger boat trains from Lobito
to Llizabethville (now Lubumbashi) ceased
several decades ago, but the daily passenger
train which ran as far as the Congo border
continued in service until 1975. There are 1830
freight cars, all equipped with the vacuum
brake.

In Angola there are also three other separate
smaller coast-to-inland  systems, based on
Luanda, Porto Amboin and Mossimedes res-
pectively, Prior to independence, these were
separate entities, but it i1s likely that they are
now administered as one. There are ;11[:1;([hcr
gi3omiles of 31t 6in gauge and about 100 miles of
it tatim with a flect of 75 diesel and 35 steam
locomotives (the latter mostly stored), sixty
passenger cars and 2000 goods wagons,

AZORI
See Ain

an Otishore Islands

21h

BASUTOLAND

Sec Lesotho

BECHUANALAND

See Botswana

BELGIAN CONGO
See Zaire

Sce map on pages 218-214.

BENIN RAILWAYS - OCBN
Qreamsation Commune Beuin-Niger des
Chemius de Fer et des Trausports,

PO Box 16,

Cuototon.

The Benin Railways were begun in 1900 by a
company which enjoyved a concession from the
French government for a raillway into the
interior from the port of Cotonou. Its present

terminus at Parakou, 275 miles from Cotonou,
was achieved on 1 January 1935. There is talk
of an extention to Gaya on the River Niger,
which would double the length of the line.
Currently eleven diesel locomotives and eight
railcars haul 24 carriages and 350 wagons
carrying 1.5 million passengers and 0.3 tons of
freight. Receipts are 8 percent of expenses.

—BoTrswaNA—

See map on pages 220-227.

A goo-mile stretch of the Cape to Cairo Railway
has run through this sparsely populated
country on its way from Mafeking to Bulawayo
ever since 18g7. Since independence in 1966
(Botswana was formerly the British Protec-
torate of Bechuanaland), Rhodesia Railways
have operated the line. 1t is understood that
the Botswana government has now taken over
the line,




Left, above: Mived trams meet ar Pobé, Bemn

Left: A Benguela Radlway tram on Ansola’s imdand

plarean. East of Huambo ( Nova Lisboa) and Sulva
Puorto must passenger trams were hanled by g-H-0,
4-8-0 and 4=8-2 locomotives, the major ll-climbing

kaving been accomplished.
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—CAMEROON—

See map on pages 226-227.

CAMEROON NATIONAL RAILWAYS
AUTHORITY - REGIFERCAM

PO Bov jo4,

Donala.

In 1903, when Cameroon was a German colony,
the Kamerun Eisenbahn Gescllschaft set out
to build hines into the interior from Bonaberi
and Douala, settlements on cither side of the
mouth of the River Wouri. The 1oo-mile
western hine was completed in 1911, but con-
struction of the castern onc soldiered on into
the days of the French mandate and then
independence. The line was not openced to
Nzaoundere, 385 miles from Douala, untl 14
February 1974. There are presently 733 miles
of metre-gauge route, 48 diesel locomotives,
04 carriages and 11,500 wagons in service.
Expenses are 122 percent of receipts.

CANARIES
See Mrican Oftshore Islands

—CoNGo———

See map on pages 2260 227,

CONGO = OCEAN RAILWAY = CFCO
Cleennn de Fer Gongo
P Ry h_.;: i
Pomte Nowre.

(Jeean,

This 3ft 6in gauge line, 320 miles long, was
opencd on 20 May 1934, It connected the port
ol Pomte Noire, on the Atlantic with Brazza-
ville on the Congo River, situated opposite
Leopoldulle (now Kimshasha, L'.‘]]Ti tal of Zmre).
The CIFCO by-passed the barely navigable
reaches of the river near its mouth, At one tme
the Wagons-Lats company provided sleeping
and dining cars on the journcy

The CFCO provides common-carrier scr-
vices on a1 77-mile branch from Mont Belo to
M Bindo, butlt in 1962 by a mineral consortium
known as CONMILOG, who in turn operate
their own ore trains through to Pointe Noire,

Statisties for the combined systems show 77
diesel locomotives with 58 passenger and 1540
freight cars, carrying 3.0 nullion tons of treight
an average distance of 235 miles, in addition to
1.2 million passengers. I'he vacuum brake is
used and the speed limit is 50 mph.

DAIOMEY
Sce Benin

Tap o A Rhadestan Radways 1200 class g=8-2 pull
through Johanneshury - Bulu !
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— — FGYPI

See map on pages 218-214q.

EGYPTIAN RAILWAYS
Rameses Square,
Cairo.

The idea of a railway to connect the Mediter-
ranean with the Red Sea was first mooted in
1834 but in fact it was not untl 1858 that a
standard-gauge railway was opened between
Alexandria, Cairo (reached in 1856) and Suez.
Before that time animal transport was relied on,
the Peninsular Oriental Steam Navigation
Company owning jooo camels for this purpose.
The railway, on the other hand, was state-
owned,

Robert Stephenson, no less, was chief
engineer and, when the first section out of
Alexandria opened in 1854, railways had come
not only to Egvpt but also to Africa. After the
Suez Canal was opened in 186g, the Cairo
Suez section across the desert was found to
attract little trafhic and accordingly closed.
Extensions followed to cover all the fertile parts
of the country (which is another way of saving
that railway development was confined to the
River Nile and its delta).

Asvat, 230 miles south of Cairo, was reached
in 1874, Luxor (340 miles) in 1878. El Shellal, a
point quite close to the present terminus at
Sadd-el-Ali (561 miles from Cairo) was at that
time accessible from Luxor on a 3ft 6in gauge
mihtary line; this was converted to standard
cauge in 1926,

World Wars I and 11, in both of which Egypt
was a main base, brought temporary extensions
into Palestine and Libya of what was effectively
the Egvptian railway system,

Steam power was partly of British and partly
of French design and construction for some
reason, exceptionally handsome and well-
proportioned. This applied particularly to the
4-4-2s5 and 4-6-o0s, types very suitable for a
flattish terrain. Little known were thirty noble
high-stepping oil-fired 4-6-2s with 8 1in driving
wheels, built in France during 1g955; it is
tragic to record that less than eight years later
all these superb machines had gone to the
torch in the face of diesel onslaught. By 1963
the system was entirely dieselized, except for a
fifteen-mile suburban electrification in the
Cairo area.

The Egvptians learned the art of comfort in
rail travel from that master of the craft, the
Compagnie Internationale des Wagons-Lits,
who ran the sleepers, diners and Pullman
saloons in the country for many vears.

For both main-line and branch-line services,
self-propelled diesel trains had been a feature
for many years; currently these consist of 430
vehicles. There are 620 diesel locomotives,
1350 carriages and 17,500 wagons. Approxi-
matelv 230 million passengers and 13.0 million
tons of freight are transported annually,
Expenses in the vear 1978 are 103 percent of
receipts

There used to be a large system of 2ft 6in
gauge light railwavs in the Nile Delta, developed
by a British Company but state-owned after
1955. It extended at one time to boo miles, but
is now reported to be closing.

Rught : One of the Brinsh LMS-designed 2-8-0s
mmporied to Egype by the War Department during
Waorkd War 1.

Centre right - An Egyptian electric tratn built by
Stemens of Germany.

Buottom right : A scene at Djtboutt in 1gro.

Buttom: A British-built 2-6-0 at Generfa in the
Egyptian Canal Zone in 1950.

Below: With Caire mam station mi the background,
a British-built -4-0 heads a train of mixed

six-wheeled and bogie coaches past the locomotive
shed i 1946




—ETHIOPIA——

See map on pages 218-21q, 2206-227, 250-251.

NORTHERN ETHIOPIA RAILWAYS
SHARE COMPANY

PO Bov 218,

Asmara.

DJIBOUTI TO ADDIS-ABABA
RAILWAY

Conmpaguee du Chenun de Fer Franco-Ethiopien
de Ditboutr o Addis=Ababa,

PO Box roz1,

Addis Ababa.

I'he Ethiopians arc a race whose military
prowess has never led to easy colonial exploita-
tion — the lalians paid dearly for their brict
occupation from 1936 to 1941 but both the
railways that exist there are of the classic
colonial port=to-interior pattern.

The oldest ran inland from the port of
Mesewa, then in Eritrea, which was Itahan
territory at that time. It had not got far when
the Italian defeat at Adowa held things up for
twenty  years. Work began again in 1907,
Asmera was reached in 1911 and Agordat in
1922, At present, most of the railway is out of
use due to terrorist activity, but there are
nominally ecighteen stcam and three diescl
locomotives, hve railcars, nineteen passenger
coaches and 6oo wagons running on the 19o-
mile line.

The Eritrean Railway (later administered
by the Northern Ethiopia Railways Share
Company) was not absolutely the first line;
in 1867 a British military railway was laid
briefly in 1867 inland for cleven miles from
Zula, a short distance south of Mesewa. lts
purposc was to aid General Napier's expedition
to rescue British prisoners held at Magdala and
has gone down in history as an almost perfect
example of how sof to build a military railway.
\Ithough a tremendous effort had gone into
the planning, much uscless and incompatible
cquipment was supplied, with the result tha
four months work in easy territory produced
only eleven miles of line.

The second permanent line in Lthiopia was
a French enterprise, commenced in 1897, to
connect the port of Djiboutiin French territory
(then called French Somaliland but recently
independent Afars & Issas) with the Ethiopian
capital. Bankruptey intervened in 190z, when
the line had reached Dire Dawa (206 miles).
Work started again in 1909 and Addis Ababa
(485 miles) was reached on 7 June 1917, The
locomotive fleet came largely from Switzerland
(a 2-8-0 15 noted as being named Teher-Tcher
presumably Abyssinian for pufl-pufl). Dicsel-
ization was complete by 19361 most unusually,
some of the 26 diesel-eleetrics came from
Switzerland. There are 42 passenger cars and
fhgo wagons; 6Hoo,000 passengers and 0.5
million tons of freight are handled in a typical
vear, although recently Somali insurgents have
interrupted traffic,



{hoe - mudern Erlopran diesel=electrie focomotive
fadees a freveht pomards the ffls.

FRENCH WEST AFRICA (SENEGAL,
MALI GUINEA, IVORY COAST AND
UPPER VOLTA)

See Senegal ef al

——GABON——

See map on pages 220-227.

GABON STATE RAILWAYS - OCTRA
Office du Chemm de Fer Transgabonais

BP 2195,

Labreville.

The August 1978 and 1979 issues of Thomas
Conk's International Timetalle offers, under
the entry for Gabon, a blank table with the
encouraging words ‘Service to commence
shortly’.

Output from manganese and uranium mines
at Franceville in the southeast of the country
had always been sent out by a g8-mile ropeway
across the border to a railroad in the Congo
Republic. The ropeway had limited capacity
and was, of course, no use for the transport of
anvthing other than minerals. The alternative
of a 438 mile all-purpose railway to the Gabon-
cse port of Libreville was naturally  pre-
ferred by the government. Work began in
March 1975.

Diesel power is supplied from the USA and
France; many other countries have contributed
materials. A very large loading gauge is
provided; zoft gin high hy 13ft wide - this
cclipses the Soviet gauge, which had been the
largest in the world, Fortunately the terrain is
not exacting,




GERMAN EAST AFRICA

See Tanzania

GERMAN SOUTH WEST AFRICA
See Namibia

——GHANA——

See map on pages 218 219.

GHANA RAILWAY & PORTS - GRP
PO Box 251,
Takoradi.

Before independence in 1957, Ghana was
known as the Gold Coast; it is thus not sur-
prising that the first section of railway there
was built to serve the gold mines at Tarkwa
forty miles inland from what is now the port of
Takoradi. Makeshift port facilities were pro-
vided at Sekondi nearby and work began in
March 1898, The mines were reached in 1901,

It had been decided to continue the line a
further 128 miles inland to the trading centre
of Kumasi; and this was put in hand. The
Gold Coast was the original *“White Man's
Grave' and it is on record that ten chief railway
engineers had been expended before Kumasi
was reached on 1 October 1903.

A line connecting Kumasi with Accra, the
capital, situated further along the coast, but
then only a ‘surf port’, was begun in 1909,
delaved by the war and completed in 1923, The
great deep-water port at Takoradi was opened
in 1928, Other connecting lines and branches
followed, making up the 6oo-mile 3ft 6in gauge
system of today,

A series of handsome 4-8-2s were the main-
stay of the line in steam days. The GCR was
not able to avoid Garratts entirelyv ; some were
supplied in World War Il on a new branch
financed by the British Ministry of Aircraft
Production to serve bauxite mines. Sixty-four
steam locomotives are still on the books.

Eighty-eight diesels haul the majority of the
six million passengers and one million tons of
freight (average length of haul - 180 miles) now
carried. This tratfic 1s, alas, insuthcient for
solvency, expenses being 180 percent of re-
ceipts. There are 230 coaches and gooo freight

Cars.

thove s A steam locomative in Ghana at the turn Top: A US-bule 2-8-2 suts on the tarntable ot side Irove: A class 2 2-8-2 pulls a fri
uf the century. the shed ar Kumast, Ghana. fiur Nakuri, Kenya



s of .l'.'.ar..".'a'rm;ﬁ_jrn.-f.' Ghana

{ for Eurape
Centre top: A Kenyan 59 class y=5-2 4 2-5-4
Carratt at Narobr East signal ganary. Inherved

from Britain 15 the practice of the signalman’s

ta take the eleciric token { for siele lne

warleng ) from the fireman.

Centre below : Hensehel dresel-frydrandic 660 h
B-Bs stand tn Naroln station yard in thewr new bl

heery, May 1978.

Exereme right, top : Masar warriors take a lvok at

a North British Company 8y cluss diesel shunter

Beloiw: A 6o class j-8-2+ 2-8-4 Garratr with roller
hearings an alf axhes — a truly moderne machine, These

engines were moregnlar wse wnnl the late 19705

GOLD COAST
See Ghana

GUINEA
See SL'IIL‘I:'J' el al

IVORY COAST
See Senegal e af

—KEeEnvaA——

See map on pages 226-227.
KENYA RAILWAYS
PO Box joizr,

Nairobi.

On 11 December 1895 George Whitehouse
(later, Sir George Whitechouse, KCB) stepped
Li'\h(]rl.' al .\1()]“}\&1.‘{1[ 10 commence C(J]].‘\ll’llL'lilJIl
of the British government’s 580-mile Uganda

Railway. It was a curiously reluctant piece of

empire building, violently opposed at home,
vet, in the end, one of the most successful.
\gainst all reason the project soon became

viable: the Arab slave-trade, the suppression of

which was one of the objectives, came to an
¢nd; Nairobi, then just a survey peg in the
scrub, became, seventy short years later, the
capital of a great and respected independent
nation.

The site of Nairobi was reached in 189 and
the objective, a landing place on Lake Victoria
called Port Florence, later Kisumu, in 1go1.
Entebbe in Uganda was reached by a 150-mile
steamer trip across one corner of the immense
lake which is effectively a source of the River
Nile. In 1931 the railway was extended across
the Nile to Kampala, Kisumu then becoming
the terminus of a 1 30-mile branch ; it was finally
extended to a pronnt close to the Zaire border
and the Mountains of the Moon at Kasese (near
Kilembe), 1o80 miles from Mombasa, was
reached in 1956, ‘T'he 31 5-mile 1orore Gulu
Pakwach branch reaches to within 10o miles of
the Sudan border.




‘\ e N

In 1926 the system became the Kenya
Uganda Railway and in 1948 the East African
Railways & Harbours Administration, when
the lines in what is now Tanzania became in-
cluded. The system finally reached 3700 miles,
the second largestin Africa, butin 1975 friction
between what had in 1960 become three
separate nations had reached a point where the
administration of a single joint railway svstem
became impossible. The railways in Tanzania
had always becn, in any case, a separate opera-
ting entity but, so far as Kenya and Uganda
were concerned, any separation must be more
de jure than de facto 1o start with.

Construction problems included marauding
lions, hostile natives, disease and terrible sup-
ply difficulties. The now-regrettable decision
to adopt a gauge other than the Brinish Africa
standard of 3ft 6in was taken at the last minute
by the home government in order to permit the
use of [ndian equipment, conveniently to hand
*across the bayv'; 32,000 Indians were brought
over to do the construction work and 2500 died.

The traction problem in Kenya was a severe
one. From sea level at Mombasa, the original
railway climbed to over 6oooft. When the main
line was extended into Uganda, more than
goooft of altitude had to be surmounted. In
fact Timboroa station, g136ft, was the highest

railway location in the Brinsh Empire. Much
easing of gradients was done  there are four
spirals on the system — but the problems re-
mained acure until the coming of the Beyer-
Garratt locomotive, which in 1957 accounted
for 129 out of a total stock of 450.

T'he first Garratts were supplied in 126 and
were basically two of the line's standard 4-8-o05
joined together, inner pony trucks added,
making them 3-8-2 4 2-8-45. They shared the
ten-ton  axle-load of the 4-8-o0s, ¢nabling
operanion on 50 1b/vd rail, The Garratts marked
the beginning of the end of cucalyprus wood-
firing, although on some of the remoter lines it
continued until after coal was superseded by
oilburning at the end of World War 11, The
last Garratts supplied were the magnificent *5¢°
class 4-8-242-8-45 of 1953, 104ft long, with
21-ton axle=load, now the most powerful steam
locomotives running in the world and able o
take full advantage of the heavier g3 1b yd rail
which by this time had been laid on the main
line. They handle, in 1978, 1200-ton trains
with ease between Mombasa and Nairobi. The
overall cost of operation was then, less than
would be involved in changing over to diesel
traction. Their successors, were to have been
the *6i1” class, the largest Garratts ever designed,
125ft long with 25-ton axle-load, but in the

end it was decided to dieselize instead. "T'his
process was to be completed by 1980 except for
SOME MINOT operations,

\n interesting feature of operation is the
so-called “eaboose” system, wherehy on long
runs enc train crew can rest while a second one
takes over, In 1977 the East African adminis-
tration was broken up and the three countries,
Kenya, Uganda and Tanzania, resumed re-
sponsibility for their own systems. Kenya
Railways Corporarion began oflicial operations
on 20 January 1978. Kenya Railways operates a
fleet of 103 steam and 130 diesel locomotives,
513 coaching stock vehicles and 6637 freight
wagons. The last statistics available (1976)
for the mhole East African system show a fleet of
235 steam and g2 diesel locomotives, 16,000
freight and 330 passenger cars. The system
carried six million tons of freight an average
distance of 320 miles as well as 5.7 million
passengers. Token working is used, with
semaphore signalling, The air brake is used in
Kenya and Uganda; both air and
brakes are used in Tanzania.

vacuum
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——LESOTHO——

Sce map on pages 226 227,

One thing the Kingdom of lLesotho has in
comimon with the Vatican City 1s an absurdly
short railway (in this casc 1.25 miles) belonging
to a large and totally enclosing neighbour, in
this case South Africa.

——LIBERIA——

See map on pages 218-21¢.

BONG MINING CO.
PO Box 538,

Vnrocra.

LAMCO JV OPERATING CO.
Pf) Hn’xl f’u,a.
Waonrotia.

Not being anyone’s colonial possession, the
natural resources of Liberia were not exploited
at all until shortly beforc World War 11, when
Iirestone for rubber
plantations on  the coastal
Monrovia. After that war other companies
were allowed into the country and ron-ore
deposits were discovered in the north and the

obtained concessions

south of the country. One raillway was built
trom Monrosia to the Bong Mines in the north,
and another from Buchanan to a mine in the
Nimba range in the cast of the country near the
mtersection of the Guinea, Ivory Coast and
Liberia frontiers, The later railway built in
1gh2 for Lameo was one of the first iron-orc
railways to be deliberately designed for the

228

plain south of

operation of long trains and o be fully
cquipped with centrally controlled signalling
and other modern aids to efficient operation.

The line 1s standard gauge with 130 Ib yd
rail to American standards and the normal train
siz¢ 1s nincty wagons cach carrving about g4

tons of ore giving cach a total gross load of

10,530 tons, hauled by three 2000hp loco-
motives. The 16o-mile route is single track, and
has eight intermediate stations with passing
loops. The maximum tonnage of ore trans-
ported has been thirteen million tons 'year.
Since the total fleet is 310 ore cars and fourteen
locomotives this calls for a very high standard
of operations and maintenance.

Plans have been drawn up lor increasing
production at the miné to 16 million tons year
and for opening a new mine in Guinea with a
production of 15.0 million tons/year. This will
involve a 12-mile extension of the existing
railway, lengthening of the train to 125 wagons,
partial doubling of the main line and new
terminal facilities at each end of the line,

—LiByA——

See map on pages 218- 219,

So far as railways are concerned, Libya has had
a chequered history with independent ventures
in various parts of the country. The carliest
railway was constructed at75em (261 51in) gauge
between 111 and 1916 to scrve Benghazi and
the surrounding area. In 1918 1t was converted
to gzem (3t 1.4n) gauge and was gradually
extended to a total of 6y miles reaching Barce
in 1927; a scparate 35-mile line was also built
trom Benghazi 1o Sulug.

In the west of the country a gsem gauge line

was builtfrom T'ripolito Zuwarah between 1912
and 19135 with some branches inland and east-
wards from Tripoli. Initially this group of lines
was used for military purposes. Later it carried
general freight and passenger trafficand in 1938
a diesel railear service was introduced for the
journcy between Tripoli and Gharvan. During
World War I1 these western lines were again
taken over for military purposes and for a short
period between 1943 and 1944 were converted
to metre gauge to overcome a shortage of g5em
gauge stock. The lines out of Tripoli were
closed in 1960 and much of the formation was
used for the location of a new coastal highway.
Several of the two-storey station buildings with
their shady balconies and verandahs can still be
seen beside the road.

The eastern lines radiating out of Benghazi
were closed in 19635, The only other railway in
Libva was a bo-mile standard-gauge wartime
extension from Egvpr to Tobruk, This line
was cut short at Salim in 1946 and the Libyan
portion of the track was lifted.

More recently plans have been made for a
standard-gauge line hinking “T'ripoli with Stax
in southern Tunisia. This line will run slightly
inland of the coastal highway and pass to the
south of cach of the principal towns; short
branches 1o ports and other industrial develop-
ments are included in the proposals. The layout
of the passenger and freight terminals in
Tripoli will permit the line to be extended cast-
wards to Misratah at a later date. Preliminary
designs have also been made for a 300 mile
standard-gauge route from Misratah south-
wards to Brach to permit the exploitation of an
iron-orc deposit there. The aspiration to create
a continuous rail link along the Mediterranean
coast from Morocco to Egyptis stll a long way
from being realized, but these new railwavs in
Libya provide a vital link in the chain.




—MADAGASCAR —

(MALAGASY REPUBLIC)

Sce map on page 227.

MALAGASY RAILWAYS
PO Box 259,

Avenue de U Independence,
Tananarive.

Madagascar is the only oft-shore island around
Africa to retain a public raillway system, no
doubt because of its greart size.

A metre-gauge hne runs from Tamatave, a
porton the east coast of the island, to the capirtal
Tananarive in the central highlands and then
southwards along the mountain chain to
Antsirabe. Since the line chimbs to an alutude
of 5500ft in the 100 miles from Brickaville on
the coast to Tananarive it is not surprising that
gradients as steep as 1 in 29 and curves as
sharp as 164t radius are involved, or that
operating speeds are very low. However, the
location of the capital city in the comparatively
temperate chmate of the mountain range in the
centre of the island makes this inevitable. The
main station 1n Tananarive has anideal location
across the end of the principal boulevard in the
shopping district which indicates the greater
importance the railway enjoved in the days

before domestic flights took over the bulk of

inter-city passenger travel,

A separate railway on the island of Nossi Bé
off the northwest coast of Madagascar provides
a complete constrast to the national system.
T'his serves a sugar estate and was constructed
almost ennirely of secondhand materials from
other countries. Originally worked by steam
locomotives designed 1o use bagasse, the waste-

product from the sugar mills as tuel, the only
recent acquisitions are two small diesel loco-
motives which now work the twelve-mile main
line leaving the remaining octogenarian o-6-o
tender engine to shunt to and from the cane
vard and to make short trips to nearby stations.
The cane wagons were adapied from ammuni-
tion carriers from the trenches of World War |
and the rails generally date from the same
period. The line includes a number of steep
gradicents where, despite the high axle-load of
the locomotives, sanding is required o assist
adhesion. The notorious unreliability of mech-
anical sanding devices i1s avoided by placing a
sach of sand on the butter beam and getting a
member of the train crew to squat on the side-
plates sprinkling handfuls of sand onto the ral
whenever he hears the wheels beginto slip. This
description may suggest a decrepit and run-
down system unworthy of appearing in the
same book as the sophisucated national net-
works, but the extreme enthusiasm of the train
crews, the amazingly high unhzaton of 1ts
antiquated stock, and above all its picturesque

setting make 1t a railway to remember.
.' PR

=

Extreme lefi : Mambasa mail tran crosses the Nife
Bridge at Jga, Uganda hanled by a 6o class
g-t-2 4 2-8-4 Beyer-Glarrall,

Left o A refic of Ttaltan weciepatton, s metre-gange
O-f=0+ 0-g-0 Dears a British War Department
nwmber — yofigo — as it stands at Bewghazi m 1950
Buttom: North Briush Locemative Campany's

No o1y the last steam focomotive to v on Malawi
Ralways, 1973,

—MaLawl—

JLe map on pages 220227,

MALAWI RALILWAYS LLTD,
PO Box 5144,
Laombe, VMalamw,

The building of the railway in Nyasaland, as
Malawi was then known, involved three stages.
The Shire Hhighlands Railway, completed in
1908, ran up-country to Blantyre, the capital,
from Nsanje on the Shire River, a tribu-
tary ol the great Zambesi. A desire for more
reliable movement when the river was low led to
an extension, completed i rg1g, and locared




partly in Portuguese territory, to Vila Fontes on
the Zambesi. This section was known as the
Central Africa Railway, A further desire o
avord transhipment from ocean-going ships
into river barges led to a fturther project to
extend the line across the Zambest (hence the
name Trans-Zambesi Railway) to the port of
Beira. This was put in hand after World War 1
and completed in 19335, in which year the up-
country line (by now called the Nyasaland
Railways) was extended to Salima on Lake
Nvasa. The Zambesi was crossed by the famous
bridge at Sena, the longest in Africa, 12,0041t
in length, with 33 spans, This structure 1s now
in independent Mozambigque but was effec-
tively an integral part of the Nyasaland system.

The colonial settlers established their |'uJ|iIi-
cal and commercial centres on the southern
highlands to avoid the risk of diseases then
prevalent in the low-lying areas in the Shire
River valley and around Lake Nyasa. As a
result the railway had to climb very steeply to
reach Blantyre and nearby Limbe, the head-
quarters. "This section includes gradients of one
in forty and curves as tight as 54 chains (363ft)
radius, creating considerable operating and
maintenance problems. The continuation of the
line northwards from Blantyre to eross the
Shire River near Matope and to approach the
shore of Lake Nyvasa involved similarly steep
gradients and sharp curves which severely
limit the operating capacity of the line. The
new conneetion from Nkava eastwards to eross
the border into Mozambigue at Nayuci has
gentler gradients (one in 115 against exports)
and has provided an opportunity for opening
up the agricultural potential of the eentral part
of the country. The system has recently been
extended westwards to the new capiral, Lilon-
gwe, and a connection from there to Chipata in
Zambia is planned.

In 1976 Zambia Railways diesel locomorive
and a number of Rhodesia Railway coaches
were working in Malawt, Their return home
was rendered virtually impossible by the poli-
tical situation between neighbouring countries,

2310
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MALL

See Senegal et ul

—MAURITANIA—

See map on pages 218-219.

MAURITANIA RAILWAY -
SNIM-COMINOR

Chemin de Fer 1 Derile a Nonadhibou,
PO Box 42,

Nowadhibou.

The Mauritania Railway 1s a newish iron-ore
railway, oo miles long, skirting the Western
Sahara border. It was completed in 1963 and is
owned by a mining organization, but passenger
trains also operate. There are 37 diesel loco-
motives, fifteen passenger and over one thou-
sand freight cars. Fighteen million tons, mostly
minerals, are carried annually.

MAURITIUS
See African Offshore Islands

—MoRocco—

See map on pages 218-214.

MOROCCAN RAILWAYS - ONCFM
Office Natwonal des Chenuns de Fer du Maroc,
rg Avenne Alfal ben Abdallah,

Rabai.

\n extensive system of 1100 miles of tft 113in
gauge military ralways was built in Morocco
during the period (1912 onwards) when it was
being brought under the control of the French
Army. In 1915 the principal links were opened
tor public service, including a 580-mile *main
line’ on more or less the present route, from
Oujda on the Algerian border via Fes, Rabat

and Casablaneato what s now the tamous desert
resort of Marrakech tn the far southwest. A
maximum speed of 15 mph made for rather
tedious travel.

In 1914 an 85-year concession was given to
a joint French and Spanish concern, for a
standard-gauge railway joining Tangier to Fes.
Ater delayvs due to World War 1, this 200-
mile line was completed in 1927, It still retains
a nominal independence, although working is




R
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in the hands of the Moroccan Raillways. Further
standard-gauge lines were by then also under
construction, most superseding narrow-gauge
ex-military ones and by 1934 there was a
through route from Marrakech via Casablanca,
Rabat and Fes 1o the Algerian border; it was
part of a line running under French control all
the way to Tunis, 1500 miles in all. A further
line in the east running due south to Bouarfa,
in an area where coal 1s mined, was constructed

berween 1927 and 1931 by a private company,
the Morocco Eastern Railway. This was taken
over by the state 1in 14963, The proposal to ex-
tend this line across the Sahara to Tombouctou
was referred to in the Algerian section,
Electrification was envisaged from the start
and the hrst contact wires were energized (at
3000y 1DC) as early as 1927 in the Casablanca
arca. At present all the main hines from Marra-
kech and Tangier to Fesare worked electrically,

New diesed=elecrrae Tocomotives i Ml

-'F"J,f-' left

g7

Fop cenpre: Diesel vadlcar No 18 U P rownds 1l
bend 1o Clepola station on ws way 1o Salima from
Blantyre. Tlus trip of 160 mides was run tiwice
weelly 1 1ghz

Left: A rghy=bule dicsel-electric ser waus i the
muodern station at Casablawca with a tram for

Far

r N iyl

triin sel wears Sule on

Belom centre: An electri

electrifred voure from Casablunca 1o Fez
Befow: The Fez Ra Casablanca express. The
ronde was efecirified well before World War 11

together with certain branches serving mining
arcas. Water power from the Atlas Mountains
15 used to generate current. About 440 miles
(out of a wtotal of 1ogo) of route are now
clectrified, with 61
operate the remainder of the system and ther

locomotives: 81 diescls

are altogerher 300 passenger and 8700 freigl
cars. T'wenmty-two mullion tons of freight and
4.3 million passengers are carried annu

Expenses are currently 104 percent of receipt



—MozAMBIQUE—

SCE Map on pages 220-227,

MOZAMBIQUE STATE RAILWAYS
(.'.J.'u'.'.'.rfl.l.rn' .f:' JJll'J'J'u g.lfH J’L‘_u‘!rh}rl dflr' ”.r:;'.'n’J.'J;?Irr‘JH'.
Vapuito.

A number of independent 3ft Gin gauge lines
and one 20t 5iin gauge line, were built ar
various times in the last eighty vears o foster
development of the country by providing con-
nections to suitable port locations, at Maputo
(formerly Lourengo Marques), Inhambane,
Beira, Quelimane and Lumbo (near the town
ol Mozambique).

From Maputo there are connections to
Swaziland (via Mlawula), the Republic of
South Africa (via Komatipoort) and Rhodesia
Zimbabwe (via Malvernia). The latter linc
follows the river Limpopo. (Its construction
crossed the routes taken by wild animals to
their watering places. The animals were afraid
to cross the new track formation and had to be
herded across by game wardens to prevent them
dyving of thirst.) The line from Inhambane is
narrow gauge and steam operated. Locomotives
and rolling stock are shipped to Mapute for
maintcnance and the depot and workshops
there incorporate mixed-gauge tracks for this
purpose.

From Beira, there are connections to Rhode-
sia/ Zimbabwe (via Umitali) the sanction-
breaking route closed by the Mozambigue
government early in 1976. At Dondo, some
fiftv miles from Beira is the junction with the
T'rans-Zambesi Railway which runs north-
wards to cross the River Zambesi between Sena
and Dona Ana and continues northwards into
Malawi. This was built and operated by a
British Company but 1s now virtually nation-
alized. At Dona Ana, immediately north of the
Zambesi bridge, is the junction with the Tete
division of the Mozambique Railwayvs which
relies on the TZR for its connection with the
rest of the system and which serves the coal
mines at Moatize, Mozambique’s only mineral
resource to have been developed at the present
time. Moatize is deep in the Zambesi valley
near the regional capital of Tete whereas the
main line is high on the north side of the valley
on an alignment suitable for future extension
into the northern plateau and across nto
Zambia. The gradients from Moatize 1o the
highest point of the line at Caldas Xavier are
very severe and present a considerable problem
tor expansion of preduction at the coal mine.

T'he railway bridge at Sena provides the only
way of crossing the Zambesi for some con-
siderable distance upstream and downstream.
The TZR used to operate a form of motorail
service across the bridge with end-loading
docks in the stations at each end and a special
tlat wagon kept for the purpose. Cars could be
carried on any train by application to the sta-
tion-master at either end of the bridge but this
was less convenient than it sounds because the
flat-car had to be conveved to a station some
distance north of the bridge where it could be

[ *)
(5]

=

shunted and brought back to be placed on the
loading dock.

From Quclimane, there are no other con-
nections and the line only serves agricultural
areas in the coastal plain.

In the north a new port 15 being developed at
Nacala and a branch line has been built from
Rio Monapo to this port which has virtually
replaced the service through Lumbo.

The working umetable for this branch in-
cludes a footnote that trains are not to cross at
one particular station during the hours of dark-
ness. The hine is worked by telegraph and
ticket with no signals and no stafl at inter-
mediate stations so that the guard has to change
the switches for crossing movements. One
night a guard getting down from the train to
perform these duties was attacked and killed by
a lion; this unfortunate event gives a macabre
explanation for the timetable footnote.

‘I'he maintenance facilities for this route are

located at Nampula, the regional capiral ; steam
on this line is being superceded by diesel
traction and a new servicing shed has recently
been built. Major repairs would require loco-
maotives to be shipped from Nacala or to be
taken through Malawi and down the TZR to
Beira and then wvia Rhodesia/Zimbabwe to
Maputo, a total distance of over 2000 miles!

Inits original form the northern line termina-
ted at Nova Freixo some 300 miles from the
coast and its purpose appears to have been to
carry imporied goods for the colonial settlers
as much as exported products from the region
since the track gradients are equally steep (1
in 52) against both imports and exports. Now
that the line has been extended northwards to
Vila Cabral and westwards via Entre Lagos into
Malawi and 1s carrying copper from Zambia to
replace the route through Rhodesia/Zimbabwe
these severe gradients against exports are some-
thing of an embarrassment.



——NAMIBIA

See map on pages 2206-227.

As these words are written, Namibia (until
recently Southwest Africa and betore tha
German Southwest Africa) is undergomng a
painful birth. Its railways are now a close-knit
part of South African Railways bur once upon
a time they were remarkable enough to stand
by themselves in any general book on railways,
The reason is that most very narrow narrow
gauge railways - in this case 1t 11lin-gauge
are proportionately short; however, the Oy
Railway was 360 miles long. It was bl in
1905 of to serve a copper-mining arca inland
at Tsumeb; a sleeping car (thought 1o be the
only ene ever to operate on such a shm gauge
as this) was provided o case a two-day journey.
Conversion to 3ft 6in took place in 1956, but
locomotives and equipment from the Otvi
can still be found running on the 2t gauge lines
in other parts of South Africa.

NIGER——

See map on pages 218-214.

This land-locked state in the centre of the bulge
of Africa has no railways as ver. However, irs
government has caught the railway disease
sufficiently badly for study to be made of the
teasibility of providing a railway system. It
could connect with any or all of the systems of
four neighbours: Benin, Ivory Coast (see
Senegal), Togo or Nigeria.

Left, top: Mozambigue has a fascowating. 2t 5l
gange hue powered by Awmerican Locamonve
Company 2-6-05 and Baldwm 2-8-05, The couastal
terminng i3 at Joae Bela f Xai=-Xar), a small tomn
siear the north side of the month of the Limpopo

NIGERIA——

See map on pages 218 21q.

NIGERIAN RAILWAY CORPORATION
Ebite Metia

When the railway came to Nigeria, the country
had been part of the Brinsh Empire for thirry
vears. In 1893 work began on the 311 6in gauge
Lagos Railway, intended 1o run up-country for
<00 miles to Kano. The first section 1o Ihadan
(120 miles) was openced in 1901, This relatively
slow progress did not satisfy the inlanders who
stirred matters up by starting off on their own.
Therefore work was also started from Baro on
the north bank of the Niger River, which is
navigable for shallow craft (as desenibed
Edgar Wallace's famous Sanders of the Rever
books) for hundreds of miles from its mouth.
Kano was reached in 1911, but betore this the
southern section had reached the great river at
Jebba, A new branch (shortly 1o become the
man hine) was built from a pomt epposite
Jebba to Minna on the Baro-to-Kano hine, A
train ferry provided the connection.

In 1916 the Niger bridges were opened,
crossing the two channels of the river with steel
structures Ofbolt and 152501 long respectively.
This epened a through rail conncetion between
Lagos and Kano via Kaduna. The Lagos
Railway and the Baro-Kano
amalgamated to form the Nigerian Railway in
1912, hecoming a typical colonial railway used
for bringing raw materials from up-country
down to the port of Lagos. Ground nuts and
tin were two of the prineipal commaoditics.

In the meantime (1413) an eastern line was
begun out of Port Harcourt, originally to serve
coal fields 150 miles inland, but later it was
extended. By 1934, when the 26250t Benue
River bridge was opened, there was through-
communieation between Port Harcourt and
Kaduna. The present terminus, Nguru (850

railway  were

miles trom Lagos) was reached in 1930 and
there have been other extensions since, one of
which made redundant a 201 6in gauge line
which, between 1914 and 1957, ran from Zaria
to serve regional tin mines. Mileage presently
stands at 2200.

In steam days 4-8-25 and 2-8-25 were the
main types in use; the *River’ class 2-8-25
supplied from 1948 onwards was the standard
in the kater days. Bever-Garracs (also named
and painted red) were supplied to haul on 451h
ratls the same trams which had been brought
up from the coast by ‘straight’ locomotives on
So b or bo 1b iron. Recently diescls have taken
over more and more of the working ; currently
there are 180 such units on the books, against
133 steam. Since the main lines are shortly 1o
be replaced by a 4ft 8 1in gauge railway on new
high-speed alignments, further diesel pur-
chases will no doubt be for that system,

Currently around four mitlion tons of freight
and nine million passengers are carried at a
cost which 1s two and a hall times the receipis,
but this position is expected o be transtormed
when the competitiveness and ceonomy ol the
new standard-gauge railway comes into play.

NYASALAND
Sce Malawi

REUNION
See Atrican Oftshore Islands

Fop centre: A wew English=Elecirie dhesel
Incomotive heading the Royal tramm prepares to
depart from Lagos, Nugeria before mdependence.
Fop righe: A coad tram arrrees at Kaduna Junceron
i the heart of Nigerta bedund the tocomotive River
Belwa m May 19350

Left, centre: Au ex-Rhodesian Raliva ys
2-0-2 + 2-8N-2 Beyer-Garratr -~ wow a (4 0]
focomoiive — acls as stadion prfot ab the fropfier
stattan with Rhodesta Zimbakwe near £ wtalt

b
ot



___IRHODESIA/___
ZIMBABWE

See map on pages 226-227.

RHODESIA RAILWAYS BOARD
PO Box 782,

Wetcalfe Square,

Bulawayo.

At the ume the city of Bulawayo was founded
in 1893, it was a four month journey by ox-cart
to travel there from the coast. When the dreaded
rinderpest struck down the oxen even that was
not possible, Accordingly the Cape to Cairo
line, here known as the Bechuanaland Railway
Company, was pressed forward over casy
country to reach Bulawayo from the south on
19 October 1897.

Long before this line had reached the Rho-
desian border, agreement had been reached
with the Portuguese government for a line to
the port of Beira in Mozambique. Construction
began in 1892; a decisive reason for the slow
progress was the heavy death rate, particularly
among the white cmployees, imposed by
indigenous fevers and disease. In both 18g2
and 1893, over sixty percent of them died.

The 2 16-mile section in Portuguese territory
was laid very lightly, using z2ft gauge and
2o Ib/yd rail; that in Rhodesia was built to the
normal African standard of 3ft 6in. Through
communication from Beira — with break of
gauge at Umtali — was possible from 22 May
18g9; within the year, the Portuguese section
was converted to 3ft 6in also, when operation
(but not ownership) was taken over by the then
Mashonaland Railway Company. Salisbury
and Bulawayvo were connected by rail in 1902,
uniting the two lines in Rhodesia/Zimbabwe.

Towards the north, the railway reached the
Victoria Falls in 1904 and then, by one of the
world’s most spectacular and spectacularly
sited bridges, crossed into what 15 now
Zambia, The Victoria Falls bridge built in a
short eighteen months, is a steel arch of 500fi
span, 4ooft above the boiling waters of the
Zambesi River at the foot of the great falls. It
was opened on 12 September 1903,

The Bechuanaland (Bechuanaland is now
Botswana) and Mashonaland Railways became
in due time the privately owned 2436-mile
Rhodesian Railways; the shares were bought
by the government after World War I1. Since
then some contraction has taken place : Mozam-
bique took over ownership and operation of the
line to Beira in 1948 ; Zambia and the RR lines
therein became independent in 1gbg. Addi-
tional connections with the outside world have
been made, including the Rhodesian section
ol a route to the Mozambique port of Lourenco
Marques (now Maputo) in 1951 and a line,
independent of Botswana territory, completed
in 1972 to connect with South African Rail-
ways at Beit Bridge in the extreme south. The
current mileage is 2100.

As a country rich in coal but lacking oil,
Rhodesia was naturally inclined to hold on to
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steam. This tendency was increased by the
United Nations' sanctions which have been
applied to the country sincc its Unilateral
Declaration of Independence (UDI) in 1965,
The RR was also the extreme example of the

use of Beyer-Garratt locomotives; these
double-hinged monsters have formed threc-
quarters and more of the steam fleet in recent
years. In Rhodesia/Zimbabwe, steam loco-
motives are Garratts unless deseribed specific-
ally as being ‘straight’. The articulated fleet
covered the whole spectrum of duties in a
particularly well-arranged way. As a tribute to
one of the most modern and logically designed
collections of steam power, their significant
dimensions are - quite exceptionally for this

Rhodesian Steam Power

TEACLALS

book -~ given below

In spite of sanctions the Rhodesia RR has
succceded in supplementing a few pre-UDI
English Electric dicsels with a substantial
cighty-strong flect which currently covers the
operation of over onc-half of the trains.

Unlike the situation in South Africa, there
was no colour bar against colourcd members
of the population aspiring to responsible
positions on Rhodesian Railways, such as
locomotive drivers.

Rhodesian passenger trains are unusual in
providing four classcs of accommodation;
again, there is no apartherd in respect of their

use by various ethnically divided scetions of

the population. Approximatcly 500 brown-

Extreme lefi, top. A Beyer-Garrant focomotive rakes

on water at Victorta Falls, Rhodesia] Zimbabwe.

Lefi : A warnmg room for third- and fourth-cluss
passengers on the West Nicholson branch of
Rhodesia Radways.

Below : A Rbodesian frenght rramm donble-headed
with Beyer-Carrati locomotives.

and-cream cars cater for three million passen-
gers cach year, while 12,000 freight wagons are
involved in carrying 12.8 million tons of freight
an average distance of 300 miles; however, one
should note that some of these figures are a
little suspect because the division of rolling
stock and other matters between Zambia and
Rhodesia/Zimbabwe has vet to be agreed, even
after fifteen years of separation,

Evtreme lefr, botiorm : This photagraph, taken durmg
the days of the Federation of Rhadesia and
Noyasalawd, shows u cross=border tran on the then-
neiw Bannockbarn to Lowrengo Margues | now
Waputa ) rarl hnk

Coupled Traction Grate Maximum
Number  Cylinders Wheel Effort Area Axle-load
Class I'ype Built {Bore x Stroke)  Diameter b sq ft in tons Comments
14/14A 2-6-2+42-6-2 38 16in x 24in 48in 19,500 19 134 Lightly built locomotives for
lightly built branch lincs
15/15A  4-6-4+4-6-3y 74 17kin x 26in 57in 41,908 50 154 Large-wheeled locomeotives for
passenger trains.
16/16A 2-8-2+2-8-2 30 18Lin % 24in 48in 51,338 50 141 Gencral purpose
20/20A 4-B-2+4+2-8-4 61 20in x 26in 51in f1,176 63 17} RR's heavy artillery

L]



& NEIGHBOURS

See map on pages 218-214.

SENEGAL, MALL GUINEA, IVORY
COAST, UPPER VOLTA

SENEGAL RAILWAYS
BP 265, Dakar.

MALI RAILWAY
PO Box 260, Bamaka.

GUINEA RAILWAYS
PO Box 581, Conakry.

IVORY COAST RAILWAY
PO Box 1394, Abidian

UPPER VOLTA - served by the lvory
Coast Railway

Senegal, Mali, Guinea, [vory Coast and Upper
Volta are five adjoining countries that were
formerly united and called French West
Africa. Transport in the area is dominated by
the River Niger, the source of which is not too

far from the coast in the neighbourhood of

Sierra Leone. The river then makes a vast loop
into the interior of the bight of Africa before

reaching the sea in distant Nigeria. For most of

its length the river is navigable and runs
through the vast arca of what is now the Mali
Republic.

One problem which faced the French was
that the mouth of this river was in another
power’s hands, wiz DBritain. This occurred
before the days of entente cordiale, so steps
were taken in 1881 to connect the Sencgal
River with the Niger River by rail, thereby

_"‘;I‘l

providing — via another raillway along the
coast, which had been started the previous
year — an all-steam route to the port of Dakar in
what is now Senegal.

Navigation on the Senegal River was sea-
sonal and in 1924 a direet connection to Dakar
was completed, giving a 775-mile route from
the coast to Bamako, now the capital of inde-
pendent Mali.

During 1goo to 1913, another line was com-
pleted in what is now Guinea, connecting
Conakry (the capital) with Kouroussa, (390
miles) the upper limit of navigation on the
great river, Between 1903 and 19535, the third
of these railways to be built runs inland 711
miles from Abidjan (the capital of what is now
the Ivory Coast) eventually reaching not the
River Niger but a place in the republic of
Upper Volia called Ouagadougou. A connec-
tion is proposced between Bobo-Diouasso (the
capital of Upper Volta) and Bamako in Mali,
and another one as a link between Bamako and
the Conakry line in Guinea.

At present there are three separate systems
in four independent countries; statistically
they stand up as follows:

All these lines are metre gauge. In Guinca
some  heavy-duty standard-gauge lines are
being projected and built in order to exploit
mineral resources, iron ore and bauxite. On
these North American (Canadian) standards
will prevail, replacing the French practices
which have heretofore been the rule in all these
countrics.

Both the Senegal-Mali and Ivory Coast
svstems offer sleeping cars (first class only) and
dining cars on their best train. In addition, the
latter offers the very rare facility of a railcar
train with sleeping accommodation; railears
in fact provide virtually all the ordinary train
services on all three systems.

—SIERRA LEONE—

See map on pages 218-214.

Sierra Leone has the sad position of being the
largest and most populous country in the
world to have lost its raillway system. Construc-
tion began out of Freetown in 1895, Kissy was

Ivory Coast

Statistics Senegal Mali Guinea Upper Volta
].'L'nglh of route, miles _ 042 400 540 730
Number of diesel locomotives 60 22 30 635
Railcars 10 3 16 20
Carriages 90 50 20 105
Wagons | 930 330 500 1240
Annual Passenger traffic millions 3.6 0.6 i 2.8
Annual freight traffic, millions of

tons 15 0.3 " o
Length of haul * 50 u 150
T - . A E” - ” #
Expenses as o of receipts 115

# not available




reached the following year, Bo (135 miles) in
1903 and Pendembu, the terminus (226 miles),
in 19o3. Branches brought the system even-
tually up to 320 miles. There were no serious
engineering problems.

As recently as 1935, new Bever-Garran
4-8-2 4 2-8-4 locomotives were supplied, pro-
viding 22,500 b of tractive effort in spite of the
five-ton axle-load limit imposed by jolb/vd
rails. Subsequently, a series of diesel hydraulic
locomotives were provided.

After independence from Britain, the govern-
ment lost enthusiasm and the railway closed
in 1976. Since then a Afty-mile 3ft-Hin-gauge
private mineral-hauling linc¢ has all but closed;
the Marampa Mineral Railway is sull used
occasionally to transport supplies to and from
the port and the mine,

So, what school-children in the town of

Kissy used to sing has finally come to pass . . .
“The train to Bo
She no agree to go
The engine she done tire
For lack of plenty fire. . . .

1=
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—SoutH ArRicCA—

See map on pages 226-227.

SOUTH AFRICAN RAILWAYS -
SAS/SAR

.";'mah.-f!i‘fi'.mn_\' ;\‘PrJUrH‘i"E,

Panl Krager Budlding, Waolmanans Street,
12001, Johanueshurg,

The South African railway system came into
being on 26 June 1860, when a two-nule
standard-gauge line from Durban to Point was
opened. Another standard-gauge railway out
of Cape Town to Wellingron (45 miles) was the
first line to be started (1859) but it was not to be
completed until 1863, At this time what is now
South Africa was divided into four political
entities; British Cape Colony and Natal, as
well as the Transvaal and the Orange Free
State,

Diamonds were discovered at Kimberley in
1870 and this was an objective indeed. T'he

Extreme left @ oA re~emaction of the first traim at
Dakar, Senegal.

Centre lefi 2 The Ocean=-Niger J‘,.Lfnr'r'n' Jrom Dalar
to Bamako i Mali a long hot haul.

Left: Muodern autorails in servece on the mamn fine
ont of Dakar shonw the French influence.

Bottom lefe : The 2ft bun line our of Frectomn in
Sterra Leane wras stifl I{'Hﬂe'.‘.l" Iy steam in 1G5 4.

Here a tram crosses the bridge ar Hastings.

Bottom right : Cape Town's Table Mountain guarvds
the ciry's modern scatim. Ondy clean electric trams
frequent this station ; steams does nof begin toniid the
shed at Parden Edand.

government produced the money and, from
Welhington, after a slow start, Worcester was
reached in 1876, Beaufort West (339 miles) in
1880 and De Aar in 1883, coinciding there with
the completion of another line from Port
Elizabeth, which had been started in 1854,
Kimberley (653 miles) was reached in 1885,
In the meantime, distant Westminster (lLon-
don) felt that two colonies, so far away, did not
quite rate standard zauge and suggested a
shightly lesser one
foot-something narrow-gauge nor the foreign
nonsense of metre gauge but 36t bing a dimen-
sion which was to become standard in South
Virica and many other countries. All these
government railways were laid 1o the new
gauge, a third rail being laid from Wellington
into Cape Town, where 4it 81in held out until
1880,

The discovery of gold in the Johannesburg
area led to a race between the various ports
Cape Town, Port Elizabeth and Durban 1w
be the first one connceted. Purthermore,
President Kruger of the Transyaal, wishing for

not the indignity of two-




an outlet independent of the British, promoted
a line Lourengo Marques, now Maputo, in
Portuguese territory. All these lines were
completed by 1895, The mileage on the out-
break of the Boer War in 1899 was 7577 (Cape
Province 3834; Natal 1043: Transvaal 1706;
Orange Free State gg4.)

All these railways were unified in 1910, when
South African Railways were formed, then as
now, the largest network in Africa. After 1918
the railwavs in German South West Africa(now
Namibia) were included. They had been hur-
riedly joined to the SAR in connection with
General Botha’s campaign to occupy the
territory, Completion of the Republic’s net-
work had led to the present dav 14,600-mile

system, all 3ft 6in gauge, except for 440 miles of

teeder lines built to 2ft gauge.

South Africa joins Indiz, China and Poland
as the four nations who sull operate steam
locomotive fleets of 1000 plus. As if challenged
by those
a lesser gauge, straight steam locomotives are
running in South Africa heavier, bigger and
more powerful than ever ran on standard
gauge in Britain. The ‘25" class 4-8-4 has
tractive effort of 45,600 Ib, a grate arca of 7o
sq ft and an overall weight of 208 tons. The

distant  politicians who speatied

condensing version of this locomotive, for use
in bad water areas, is the world’s only success-
ful large-scale application of this advanced
feature, producing puffers that do not puff.

In 1910 came the class 3A 4-8-2 ‘final form’
steam locomotive, that is, with two piston-
Walschearts
gear, wide firebox and superheater; successive

valve cvlinders, outside valve
versions, cach more American looking than the
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last, form the bulk of SAR steam power today,

Following trials in 1924 with Mallet and
Garratt articulated locomotives, SAR went on
to have both the largest number of Garratts as
well as the largest Garratr design ever to sce
regular service. This was the GL class 4-8-2+
2-8-4, tractive effort 89,140 lb, grate area 75
sq It and weight 211 tons. On the z2ft gauge
Natal lines, the sixteen NGG class 2-6-2+

2-6-25 have a dainty six-ton axle-loading for
30 Ib/vd rail, but can produce 17,000 Ib tractive
cffort. A batch of these were the last steam
locomotives supplied (1968). The total steam
fleet currently numbers 1800 (including sixty
2ft gauge) and is maintained in first-rate order.

In a country which has cheap and ample
coal, but is without indigenous oil, electrifica-
tion is more attractive than dieselization. In




South Africa a beginning was made on the
Natal main line in 1926, using the 3ooov DC
system. Since then steady progress has been
made, including much suburban electrification
in the Johannesburg and Cape Town areas.
Since 1970, certain lines with lesser traffic have
been electrified on the 25,000v fifty-cycle AC
system. The electrified mileage now stands at
3440, on which 16g1 electric locomotives run.

A start on dieselization was made with the
lines in South West Africa (now Namubia),
where rraffic density was much too low for
electrification and, moreover, absence of water
plus remoteness from coal supplies made steam
operation a problem. Accordingly 115 ‘World’
diesel locomotives were ordered from General
Electric (USA) in 1958, to be followed by many
others. Currently 1200 dicsel units are in

operation, including twenty for the narrow
gauge.

The original railways were built as single
lines, largely following the contours of the land.
More engineering work has been necessary to
turn them into double-track arteries of com-
merce with reasonable curves and gradients
than was necessary to build them in the first
place. The five longest tunnels in the Republic
of South Africa are all on these latter-day re-
alignments. The actual longest is the 3.5-mile
Cedara tunnel, completed in 1960, The longest
bridge (3514ft) is at Upington, leading across
the Orange River to Namibia. The highest is
the Van Staaden’s Gorge Bridge on the Avon-
tuur 2ft-gauge line, 250ft high.

Apartheid, the segregation of the public
according to skin colour, causes problems in
station design. Small country stations need
two foot-bridges, and the grear siations of Cape
Town, Durban and Johannesburg have to have
duplicate concourses, with all that that entails.
Trains are, of course, always marshalled so that
the ‘black’ carriages (first, sccond and third
class) arc at the front and ‘white’ ones (first and
sceond class) are at the rear.

The famous Blue Train, which runs twice a
week on a 27-hour timing each way between
Cape Town and Pretoria
with its namesake in Europe, one of the very
few trains in the world that is D¢ Luve in the
old-fashioned sensc of the word. Comfort, food

s, in sharp contrast

and service are impeccable and the train is fully
booked (*whites’ only, of course) weeks ahead.

Since the maximum permitted speed is
62.5 mph, passenger trains in South Africa are
not fast; for example, the trip between Cape
Town and Port Elizabeth, only yoo miles apart
as the crow flics, means two nights in the train;
not luxury, but wonderful scencry, clean
accommodation and good food. SAR also
provide worldwide and internal passenger air
services  harbours and lighthouses too — so
there 1s no incentive to run fast trains which
interfere with freight=train operation,

South African Railwavs carry 140 million
tons of freight an average distance of 325 mles
as well as 635 million passengers annually,
using a fleet of 10,300 passenger and 186,000
Ireight cars. Buck-eve type couplers are used
and the vacuum brake; signalling 1s based on
British practice, with much modernization,
Expenses are cighty percent of receipts.

Extreme left, top: The Baby Garratt’ m
\.Hm'_

Extreme left, belomw . South Africa’s most powerful
and _If‘-('r-".’..r_,'i.\ miast farmons tender engines are the
class 25 g-8-g5. Budlt for use i dry conntry, dhese
huege water-saving machines are now almost all

converted to non-condensing class 25 NC.

'Jr'uﬁ' feft:
Bethesdawer on the Graafl-Reinet to Rosmead line

I Beyer-Garratt with freight near

Centre left ;: A South African Ralways
I’J".f!ﬂfl"—‘:’:'\'nf: d electric freight train feaves Nemcastle

Left, buttom : An S AR 4-8-2 lucomati

cowling stage at Burgersdorp i central
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SOUTH WEST AFRICA
See Namibia

——SUDAN———

Sce map on pages 218-219.

SUDAN RAILWAYS
Athara.

So “ere’s to you, Fuzzy Wuzzy, at your
home in the Soudan;

You're a poor benighted 'eathen but a
first class fighting man;

An’ 'ere’s to you, Fuzzy Wuzzy, with
your "ayrick head of hair;

You big black boundin® beggar - for you
broke a British square!

Rudyard Kipling

The fighting qualities enshrined in Kipling's
famous words gave birth to the first section of
the Sudan Railways. Twa short military lines
had in fact been constructed in connection with
the events described above, in 1881 and 1884,
but after the British withdrawal, the Mahdi
(the Dervish Leader) had the rails of the first
one flung into the River Nile, alongside which
it was built, The second, which ran inland
from Suakinon the Red Sea, was also destroyved.

The problem along this stretch of the river,
which connects Egypt with the Sudan, is that
the flow over the so-called cataracts is much too
fast for steamers to make headway against the
current. In 1895 General Kitchener was put in
charge of an expedition sent out to avenge the
death of General Gordon in Khartoum ten
years earlier. He had the utmost respect for his
adversaries’ fighting ability and, accordingly,
determined that he would not offer battle unul
an adequately equipped army could be put into
the field. The solution was a 3ft 6in gauge
railway, 385 miles long, starting at a place
called Wadi Halfa, just below the first cataract,
[t ran for 200 miles across the desert, by-
passing a great loop of the river, then running
alongside a further bad stretch to reach a place
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Extreme lefe, top : The fine from Cape Town to Porr
Ehzabeth has always been baown as the Garden
Ronte becanse of the magngficent scenery and the
wonderful chwb up over the Mouwtagne Pass. The
station at George 15 the last stop before the climb
really starts and the Beyer-Garraits took water here.

Extreme left, centre : The longest 2ft pange hine in
Sonth .'ffi’!['rd takes a H"t’_i'.f:.’l"!'_}‘ line out ri[v'. Puart
Elzabeth to the hills of Avontuur. New diesels now
work the intensive service of stowe tramns to and from
Loerve, but the NGy class 2-8-25 take the throngh-
train from Assegaabos to the upper ternunal.

Left: A Sudanese Co Co diesel-¢leétric focomotive
leaves Atbara heading a Wadi Halfa 1o Kharteum
express, Note the British style semaphore signals.

Belom 1 f‘.'H:,‘.l"a st Electrie Ca=-Ca bocomative of
Sudan Rarlways.

Extreme lefi, pottom : Doable-headed Beyer-Garratts
pudla tran on the soughbownd chob ot of Rosmead
un the Graaff-Remer to Rosmead (via Muddelbure )
fome 178, The mowntams arve crossed wseng the

M ERETE WSS,
Luntsherg P

Left: A Sudan Ruvhways mlbnrnng Pacific No 270
feaves Athara wah a tram for Wadi Halfa,

called Atbara. The whole line was constructed
in 1896 g7 and is a classic of military enginecr-
ing. It 1s interesting that some of the loco-
motives supplied for the run across the water-
less Nubran Desert were equipped with con-
densing units to recover feed water from steam
exhaust.

Well-equipped and fresh after a rail journey,
the British defeated the Dervish army (a young
soldier called Winston Churehill was there) at
a place called Omdurman. The Sudan ther
beeame de jure an Anglo-Egyptian condomin-
ium, butde facto part of the Brinish Empire, and
s0, of course, had to be provided with a well-
run railway system.

Kitchener's railway now extended to
Khartovm - made a good starting point and,
during the next sixty years, tentacles were sent
out to such far corners of an enormous country
as were fertile (by local standards) and in-
habited. A new harbour — Port Sudan - on the
Red Sea was set up and given rail aceess in
1906, The present system extends 2950 miles;
Sudan Railway steamers on the Nile connect
with the Egypuian Railways and - almost - with
the Uganda Railways. The Sudan became
peacefully independent in 19355, although
maleontent groups caused trouble for a number
of years alter this, particularly in the west and
south; the railways were not seriously affected.
After independence in 1961, the network was
extended into lion country to Wau in the lar
southwest, 873 miles from Khartoum and 1450
miles from Wadi Falfa.

In steam days, standard Briush colonial
locomotives were supplicd; now all that
remain are some of the 42 oil-fired 4-8-25
supplied by North British Locomotive Works
in 1956, that respegred firm's last big steam
order — also, of course, the last steam order
placed by Sudan Railways. Water had always
been a problem in the country, so it is not
surprising that all principal trains are now in
the charge of the 16z2-strong diesel fleer, the
first of which was supplied in 195¢.

Passenger trathe amounts 1o 2.0 million
annually, freight to 2.5 million tons, hauled an
average distance ol 560 miles. There are 385
coaches, ncluding excellent dining and first-
class sleeping cars and 0O6oo freight wagons.
Expenses are 108 pereent of receipts.

South of Khartoum is the Gezira, an irri-
gated eotton-growing arca whose crops are
handled by a 1ft 11 Lin gauge railway system 500
miles in extent. There are seventy locomotives
(all diesel) and trains of bagged cotton up 1o
400 tons are worked over the level terrain.

—SWAZILAND—

See map on pages 226 -227.

SWAZILAND RAILWAY
PO} Box 58, Mbabane.

A 3ft Oin gauge linc was built in the carly
1g6os primarily to earry iron ore from Kadake
in the northwest of the country through
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thave: A Swazand Rarlway double-headed
wan-are ram near Mantenga Falls,

Right : Dur-cs-Nalaam on the Tan-Zam Ralway.

Battam extreme right o A Tunisian Natronal
Railwa y's dicsel-hanled train at Bw Bow Regha.

Below: A class 30 2-5-4 of the then-Last Africa

Rattways at Tabora, Tanzama

Mlawula in the northeast to the port of Maputo
(formerly Lourengo Marques)in Mozambique.
The mountainous terrain in northern Swazi-
land necessitated a circuitous route passing
well to the south of the two principal towns at
Mbabane and Manzini. This means that there
is no demand for passenger services, and none
are provided. The western section of the line
from Kadake to Sidvokodvo, the main depot
and railway township, is steeply graded (1 in
50) and steam traction is used. At Sidvokodvo
trains are re-marshalled and diesel traction 15
used over the gentler gradients to Maputo.

The iron ore at Kadake is virtually exhausted
but new traffics have been established to ensure
a future for the railway. These include wood
pulp from the Usutu forests, said to be the
largest manmade forests in the world, sugar
products from Phuzumoya and Mlawula, and
coal from Mpaka. Newly discovered coal
deposits in the southeast of the country have
prompted detailed investigation for a branch
from Phuzumoya to the frontier at Gollel where
it would join the South African Railway net-
work and provide an alternative route in the
event of political difficulties between Swaziland
and Mozambique.

The line is controlled by a CTC system with
coloured hght sigpals but the tracks at inter-
mediate passing stations are staggered so that
trains always enter by the straight route and
depart by the curved route through the switch-
¢s. By spring-loading the switches in the
straight position the need for point motors has
been avoided, saving power generators.

TANGANYIKA

See ‘Tanzania

242



—TANZANIA——

o e -

See map on pages z26-227.
TANZANIAN RAILWAYS
CORPORATION
Dar-es-Salaam.

TANZANIA ZAMBIA RAILWAY
AUTHORITY - TAZARA - TAN-ZAM
RAILWAY

Dar-es-Salaam.

In what was then called German East Africa, a
company known as the Deutsch-Ostatrika
Usambara-Eisenbahn began constructing a
metre-gauge line out of the port of Tanga, 120
miles north of Dar-es-Salaam, in 18g3. The
objective was Lake Victoria, but the company
went bankrupt in 18gy, was taken over by the
German government with a purely local objec-
tive. Moshi, 220 miles inland from Tanga, from
where a connecting line now runs into Kenya,
was reached in 1g912.

In 1905 the present main line out of Dar-es-
Salaam was begun. Lake Tanganyika was
reached at Kigoma, 782 miles, in the fateful
vear of 1914 Surrounded by cnemies, the
meagre German forces did well to hold out
until the Armistice, bur the railway suffered.

After the war (1919), the country was
granted a British League of Nations mandate
and was called Tanganyika. In 1946 it became
a United Nations territory under British
administration. The railways were repaired and
a new 245-mile line was laid, mostly on forma-
tion constructed by the Germans, north from
Tabora to reach Lake Victoria at Mwanza.

Amalgamation with the Kenya-Uganda Rail-
way took place in 1948 and the resulting East
African Railways administration lasted until
1976. The ownership of the railways has now
reverted to the individual governments. Tan-
zania's metre-gauge railroads are controlled by
the Tanzanian Railways Corporation.

(In 1961 Tanganyika became self-governing
and in 1964 became a people’s republic and
changed its name from the United Republic of
Tanganyika and Zanzibar to the United
Republic of Tanzania.)

Up until 1976 all railways had been built to
the metre gauge. However in 1976 onc of the
most remarkable railway projects ever mounted
in Africa was completed; this was the 3ft 6in
gauge Tan-Zam Railway which connects Dar-
es-Salaam with the main southern African rail
systems. Primarily, of course, it is an alterna-
tive outlet for Zambian copper. The line was
financed and constructed by China on the basis
of an interest-free loan repavable over thirty
vears from 1983 onwards. Any doubts felt
about the ability of the Chinese to build such a
railway were unfounded ; in fact, there are more
engineers with large-scale railway-building
experience in China than in any other country.
Six hundred miles of the 1160-mile line are in
Tanzania.

Motive power in Tanzania before 1914 was
the typical German of the period ; after 1919 1t
was Dritish, Dicselization began under East
African auspices in 1958, but one notes a
surprising order to India for a batch of six
standard steam YO 2-8-2s, rather secrcuvely
placed as late as 1974. The Tan-Zam line is
reported to be worked by 102 Chinesc dicsel-
hvdraulic locomotives and to have 100 passen-
ger and 2100 freight cars. Air brakes arc used,
but the freight stock also has vacuum brakes for
working in Zambia and Zaire. Apart from the
locomotives, equipment is very simple; for
example, most of the stations have oil=ht
semaphore signals and working between sta-
tions 1s by train order. At Dar-es-Salaam a
magnificent modern station is provided for but
SiX passenger trains a week.

—ToGo

See map on pages 218-214.

TOGO RAILWAYS - RCFT
Régie des Chemins de Fer de Togo,
PO Box 340,

Lowme.

Togoland — then a German Colony - entered
the railway age carly in the twentieth century
when three typically colonial railways were
constructed leading from the port of Lome. The
first one, running 28 miles eastward to Anécho
was opened on 18 July 1g9os, originally to
2ft 5iin gauge. Northward and northeastward
lines (102 and 72 miles long respcctively) fol-
lowed quickly. The system was extended even
further north to its present terminus at Blitta
in 1934, during the period of the French
mandate. Steam came to an end in 1960, coin-
ciding with independence.

Current returns show twenty diesel loco-
motives, ten railcars, sixty passenger cars and
375 wagons, About 1.5 million passengers are
carried annually and 112,000 tons of freight.
Unusually passenger accommodation is desig-
nated first and third class.

——TUNISIA———

See nuap on pages 218 21,

AN NATIONAL RAILWAYS -

SNCF'I
Suctéré Nationale des Chemns de Fer Tumisiens,
b7 Ave Farbat Hached,

Tums.

T'he carlicst railways in “I'unisia werc built to
serve the capital city and comprised a 2.5-mile
line from Tunis to Bardo and a twelve-mile
route from Tunis o La Marsa. These were
built to standard gauge in 1874, The route to
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[.a Marsa passed along the north side of Tunis
Bay and a branch line served the industrial
area at La Goulette, In 1905 a causeway was
constructed across the bay and a new railway
was laid along it to give direct access o La
Goulette from a new terminus on the cast side
of the citv. This route was electrified ar about
the same period, while the Bardo line was
replaced by trams. The new line to La Goulertte
was later extended through Carthage and over
the hill past Sidi Bou Said to provide an end-on
connection with the earlier line at La Marsa.
Subsequently the old route along the north
side of the bay was abandoned, and the section
through La Marsa itsell was converted into a
road by-passing the town centre. The electric
trains working between Tunis and La Marsa
have only recently been replaced by new stock
and large portions of the track have been re-
laid, A third-rail 1s used for current collection
but in the depot arca simple overhead catenary
is provided. The old trains had a considerable
variety of trolley booms, pantographs and bow
collectors to enable them to move in and out of
the depot.

Qutside the capital and its immediare
vicinity, standard gauge was adopted for the
route westwards to Algeria, on which con-
struction began in 1877, and for a local line to
Hammam-Lif built in 1882. The latter was
closed in 1897 and subsequently re-opened as a
metre=gauge hine. This was later doubled and

now carrics such a considerable volume of

commuters, that there have been proposals for
its electrification and extension of the com-
muter services 1o Bordj Cedria. A metre-gauge
line was built southwards from Tunis to Sousse
in 1896 and in 1912 this was extended to link up
with other routes builr slightly earlier to carry
phosphate from deposits in the southwest of
the country to the port at Sfax. The proposed
standard-gauge line between Sfax and Tripoli
in Libya will have an interchange station for
passengers and freight at Sfax bur provision is
being made for the merre-gauge line ro Tunis
to become standard gauge at a later darte.

The main terminus in Tunis, currently being
replaced with a more extensive passenger con-
course, already has two gauges with platforms
for standard gauge on the west side of the
station and platforms for metre gauge to the
cast. The routes diverge immediarely south of
the station but the maintenance depots and
workshops southeast of the station cater for
hoth gauges, and this necessitates some unusual
‘diamond” crossings where the standard gauge
crosses the metre-gauge track to gain access to
the depot area. A similar series of hybrid gauge
crossings is provided at Djebel Dyelloud a few
miles further south where the standard-gauge
line crosses the metre-gauge main line again to
enter a major freight depor and warchousing
arca.

UGANDA
See Kenva

UPPER VOLTA

See Senegal o af

See map on pages 220-227.

ZAIRE NATIONAL RAILWAYS - SNCZ
Saciété Natwonale des Chenns de Fer Zairois,
PO Box 297, Place de la Gare,

Lubumbashi.

The first railway in what s now Zaire - but was
then the Belgian Congo — was completed in
18¢2. It started at the port of Matadi, near (by
African standards) the mouth of the great river
after which the country was and is named, and
ran inland 230 miles to the capital, then called
Leopoldyille, but now Kinshasa. The object
was to avoid the rapids in the lower reaches.
This role of a railway being handmaiden to
noble woodburning stern-wheel steamers on
one of the greatest rivers in the world was re-
peated twice (each time the gauge was different)
over other un-navigable stretches, first past the
Stanley Falls and then past the Hell's Garte
Rapids. The limit of navigation is Bukama,
joz0 steamer and 3350 train miles from the
river's mouth, From 1918 Bukama was con-
nected by rail to the copper-belt area in the
southeastern corner of the country (and also, of
course, by Cecil Rhodes’ route to Cape Town,
as described earlier).

In the 1g2os it was decided to build a line
running diagonally across the country and
connecting Bukama with the capiral. It reached
its present terminus at Ilebo (then called Port
Francqui) in 1928; from here it was a mere
week — instead of a month or so by the original
route by river steamer to Leopoldville
(Kinshasa). Already in the 1930s the line from
Port Francqui to Leopoldville (Kinshasa) was
specified as ‘surveyed and projected” a situation
that appertains today.

In 1931 the Benguela Railway arrived at the
Angola border at Dilolo and this, the shortest
possible outlet to the Arlantic Ocean, was met
by new construction in the then Belgian Congo.

A further international connection ran from the
river at Kabalo to Albertville (now Kalemie) on
Lake Tanganika; cross-lake stcamers led to
Kigoma and hence by rail to Dar-es-Salaam on
the Indian Ocean. Since then isolated lines in
the southwest have been connected to the main
system, based at Bukama and Lubumbashi
(previously Elisabethville), making it up to its
present size of just over 2400 miles.

In this area in 1952 a very early example of
what is now the world's standard system of
electrification was inaugurated — high voltage
AC at ordinary industrial frequency. The
scheme covered the 64 miles between Jadot-
ville (now Likasi) and Tenke; it has since been
extended goo miles into the copper-belt area.
There are over seventy electric locomotives in
use. Elsewhere in Zaire a fleet of 250 diesels,
supplemented by a small remnant of steam
together with 260 carriages and 8joo wagons
carry 3.2 million passengers and eleven million
tons of freight annually.

Finally, in the remote northeast of Zaire,
appropriately situated right in the geographical
centre of the ‘Dark Continent’, is an extra-
ordinary mystery system comprising no less
than 750 miles of 1ft 11%in gauge. This is the
Vicicongo Railway or, in full, Chemin de Fer
Vicinal de Zaire (CVZ), whose nearest rail
neighbour is in Uganda. It runs from Aketi
and Bondo to Mungbere. Returns show it to
have 2g steam and ffteen diesel locomotives,
nincteen carriages and 350 wagons and to
handle 300,000 tons of freight and 100,000
passengers each vear; but otherwise, nothing
seems to be known about it except that it not
only appears on the map but also still functions.




——LAMBIA——

Sce map on pages 226-227.

ZAMBIA RAILWAYS
PO Bux RIGs,
Ridgeway, Lusaka.

Until the breakdown of friendly relations with
Rhodesia/Zimbabwe, the principal connection
between Zambia and the outside world was
the railway southwards through Rhodesia
Zimbabwe and South Africa. Now that the
traffic working across the Victoria Bridge at
Livingstone [alls is so restricted, the route
southwards from Kabwe, the railway head-
quarters, through Lusaka is comparatively
little used. Passenger traffic has also been lost
with the creation of a good standard main road
parallel to the raillway providing a faster and
more frequent express bus service

The recently built Chinese-financed Tan-
Zam railway, also known as the Tazara, from
north of Kabwe, via Serenje, Mpika and Kasa-
ma to Dar-es-Salaam in Tanzania has provided
a new outlet for Zambian copper and a route
for essential imports of fuel and other com-
modities, but its capacity is limited and much
trathic continues to be hauled by road through-
outor torail-headsin Malawiand Mozambique.
The Chinese builders of the Tan-Zam did an
extremely good job in constructing the railway
quickly and cheaply, establishing their own
townships and rice farms along the route 1o
make themselves entirely self-supporting dur-
ing the construction period. However, they
took security  of the operation  extremely
seriously even to the extent of refusing to allow
the General Manager of Zambia Railways and
other Board Members to inspeet work at the
junction with their railway at Kapiri Mposhi.
Having been seen off ar gun-point from the end
ol the new railway, the Zambia Railways’
ofherals may be forgiven for any subsequent
difhiculty found in achieving satistactory co-
ordination of trathc movements hetween the
two lines.

ZINMBABWE
See Rhodesia Zimbabwe

Extreme left, tup: Zare m colomal days circa 1915
1 locomative wf the Chenn de Fer du Karanga

takes water near Bukama

f.e'fr. faps I train stands i Lot Mg st aae stalion,
Zambra wmm the days of the Jederasaon waeh Riodesia

Lefr, centre and battwm : Vo wayswde station

typical af the stops m Zumbia on the Tan-Zun

Railmway









The Baghdad Railway
I'he Hedjaz Railway
Overland to India

Iran
[ranian National Railways Company

Iraq
[ragi Republic Railways

Israel
Israel Railways

Jordan
Hedjaz-Jordan Railway

I.ebanon
Lebanon State Railwavs

Saudi Arabia
Saudi Government Railroad Organization

Syria
Syrian Railways
Hedjaz-Syrian Railway

Turkey
Turkish State Railways

Yemen People’s Democratic Republic

The Baghdad Railway

More ehange has taken place in the political
background to the railway situation in the
Middle East than in any other part of the
world. There 1s, in fact, considerable dithculty
in deseribing its history within the framework
of present-day boundaries. When a Baghdad
railway was first mooted, as early as 1836, the
whole rgute was under Turkish domination as
part of the Otoman Empirc. The original
motivation for the hine was, however, Briush,
with the objective of improving communica-
tions with India. Accordingly, the first con-
cession to build a railway in Asia Minor went
in 1856 to the British Owoman Railway, for a
linc from Smyrna (now lzmir) to Avdin, But
with the completion, acquisition and, later, the
widening of the Suez Canal, the Briush
dropped our.

France came to have considerable railway
interests in the area, but mostly involving con-
cerns of local interest. [t was therefore left to
the Germans to ‘drive to the cast” and promote
the Baghdad Railway, intended to connect
Haydarpasa, across the Golden Horn from
[stanbul, with the Persian Gulf. Their Anato-
lian Railways (which seems to have been known
officially under the fine old German name of
Sociére Ottomane des Chemuns de Fer d' Anatolic)
was founded in 188¢, completed 1o Ankara
(305 miles) in 182 and to Konva in 1895,

Puage 246/ 2471 The inangural tram on the lne

connecting Tran with Turkey wear the fromter.,

whence problems arose over choice of route.
Kaiser Bill of Germany visited Constantinople
(Istanbul) in 18G9, causing a considerable
tflutter among the chancelleries of Europe; the
outcome was the further extension, from Konya
reaching Erigli in 1903, Aleppo (675 miles) in
1go8. During the World War [, in which
Turkey was an ally of Germany, construction
was pressed forward through the Taurus
mountains. Nusaybin (1230 miles) was reached
in October 1918; simultancously came the
collapse of the Ottoman Empire. ‘The existence
of the railway did not prevent it, but it may have
delaved it.

The easy section in what is now Iraq had
almost been completed, but a gap between
Tel Kotchek, north of Mosul, and Irag's
metre-gauge railhead at Kirkuk remained. [n
1940 the standard-gauge line from Baghdad
reached Tel Kotchek and so at last through
running over the 1600 miles from Haydarpasa
to Baghdad became possible, after just over a
century of endeavour. At the time of writing,
however, political problems have caused an
interruption but it is expected that they will be
resolved shortly.

Political problems have always precluded
through running from Haydarpasa to Cairo,
although 4ft 8Yin metals have existed and a
railway formation does exist, the whole length
of the route. The bridge over the Suez Canal at

Kantara (El Qantara) was only allowed during
the two World Wars, and other stretches such
as Kantara Gaza and Haifa Beirut have only
been laid down to be torn up again.

The Hedjaz Railway

Another international line, of considerable
tame, derived entirely from the Islamic fanati-
cism of the Ottoman Empire. This was the
pilgrim's Hedjaz Railway, whose s00-mile
3ft 51in gauge line ran from Damascus, through
what is now Jordan, down through Arabia to
Medina. Medina is within reasonable walking
distance of Mecca to which all good Moham-
medans must make pilgrimage once in their
lives, It is said that the whole cost was financed
by contributions from the Faithful and, more-
over, alone among the Turkish railway projects
of the time, no bribes were either given or
received in connection with the scheme. The
railway was built between 1902 and 1gob,
possibly the only example of major railway
construction to scrve a religious rather than an
economic, political or military objective.

The economic possibilities were virtually
nil, while as a military line of communication
the railway was a hindrance rather than an
assel. The problem faced by the famous T E
Lawrence (‘Lawrence of Arabia’), who en-
couraged the nomadic Bedouin to throw off the
Turkish yoke between 19135 and 1918, was not

S UTLITH




to destroy the hine, but to keep it open. s
Arab fricnds just loved blowing up the trains,
but he explains in The Seven Pillars of Wisdom
that his strategy was to do just enough destruc-
non to convince the Turks that they had a
problem, but not cnough to make them see that
the game was not worth the candle. Lawrence
was, of course, a very junior soldicr when he
achieved his amazng tests of arms — he had a
profound contempt for all trappings of rank
except the right to comfortable rail travel, forat
is on record that he acecpted promotion to the
rank ot colonel solely so he could travel back
home (presumably from Taranto in Italy) in
comfort by Wagons-Lit. Once abandoned by
the Turks, the Hedjaz line has never re-opened
south of the Jordan border. Although work was
started on restoration in 1963, it was abandoned
after the 1967 Middle-East war,

Overland 1o India

The only rail routc across the region which 1s
intact at time of writing is the one from Haydar-
pasa to Tehran, capital of Iran, completed in
1971 except for fifty miles by train ferry across
Lake Van. Through slecping cars run by this
1g1o-mile route, connection can be made with
a train running 6go miles further west to
Kk erman, directly towards the Tranian town ol
Zahidan, 260 miles further on, which in turn
is connected to Caleutta by 51t 6in gauge metals.

\DEN
See Yemen

EGYPT

See Afriea: Egypt

Extreme feft - New i pgrg was ths vesianrant car of
the Soctété Tmperiale Ottomane du Chemn de Fer
de Baghdad

Left and below : Three views of the Hedjaz Raifay
divring wartime s (top) a clarge i detonated |
{eentre ) a starvon, bombed m gt f below ) refrars

are made to wnder-tine pridoes
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—IRAN—

D¢ Map on pages 250-251.

IRANIAN NATIONAL RAILWAYS
COMPANY

Sepahbod Zakedr Avenue,
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-J'IIL hran.

[ran was late in entering the commercial raillway
age, as construction of the great Trans-
Iranian Railway did not start until 1g27. It was
not the first actual railway in the country, as a
short pilgrims’ line had existed since 1887 to
take devout Moslems to the mosque and shrine

of Shah Abdul Azim on the outskirts of
Tehran.
It was eleven vears before the Trans-

Iranian was completed and Tchran had rail
conneetions with the Persian Gulf and the
Caspian Sea — this was not beeause of any lack

of forcefulness or commitment on the part of

the now-deposed Shah’s father (whose projeet
it was) bur because of the engineering problems
presented by the mountain ranges over which
the line had to pass.

In crossing the Elburz Mountains between
T'ehran and the Caspian on the northern side,
a height of F000ft had to be scaled, with the
aid of many ‘U’ or spiral unnels. There were
torty miles of continuous 1 in 36 grade and a
two mile tunncl near the summit. The southern
ascent was nearly as exacting. In many places,
the instability of the slopes on which the rail-
way was built - and there were frequently
three parallel sections of line on the same one
necessitated very heavy and lengthy retaining
walls and stabilization works. Many of the
viaducts arc very beautiful, arched masonry
structures, Nothing comparable was built
elsewhere during those lean interwar years and
very little either before or since. The opening
day - 26 August 1938 — was a proud one indeed.
Since World War I, the system has ex-
pandcd steadily from the 860 miles of the
original trunk line to 2800 miles today, but the
other three radial main lines have been a little
less exacting than the original one from an
engineering point of view. In addition to lines
already mentioned extending 1o the Turkish
and towards the Pakistan border, connection
was made — with break of gauge from 4ft 84in
to 51t - with the USSR’s railway system in the
far northwestern province. The ex-Soviet lines

in this Iranian province of Azerbaijan were
converted to standard gauge at the same nme.

\ programme of modernization and expan-
sion has recently begun, onascaleunmatchedin
the world. It is a paradox that only a eountry
with enormous o1l wealth can afford to begin
mahking its railways independent of oil, by
electrifving (and at the same nme doubling)
many hines forming the system over a five year
period. This is whar [ran intended 1o do before
the recent trouble, in addition 1o building
hundreds of miles of new railway., New con-
struction with
Pakistan and to AMganistan’s projected railway

wits 1o melude conneetions

te
n
te

systen. Journey times would become only one-
halt or cven one-third of the present, while
capacity would more than treble. These de-
velopments were regarded as an essential part
of the process of changing a country of 33
million population from an agrarian to an
industrial cconomy. Railroad policies in the
new regime have not ver been made public.

\ quaint little 0-6-0 from Turbize of Belgium
worked on the Tehran pilgrim’s line, but the
fleet ordered for the opening of the first main

line represented the best practice of the 1930s.
Most notable were some 4-8-2 4 2-8-4 Beycer-
Garrarts from Manchester, built for the moun-
tain section, certainly the largest and most
powerful locomotive in the Middle East and
(as regards locomotives in regular service) in
Asia as a whole. Before rgg1 rraffic was very
sparse, but in that vear the Trans-lIranian
became an artery of mulitary supply to the
armies of the USSR. The British military
authoritics flooded the line with London
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Midland & Scottish tvpe 2-8-0s converied
to oill firing which proved incfiective in
Persian conditions. The Americans followed
them with some early diesels, which produced
better results but seemingly not sufficient
reliability to induee the Tranian authorities to
change over from steam to diesel at thar time.
Of course, oil was so plentiful and cheap in Iran
that the savings emanating from such a change-
over were small. Hence, orders continued for
oil-fired steam in the vears immediately follow-

Left : fraw=omwned, American=brle, diesel=clectrn
focomatives dowble head a tram at Telran station,

wn the line feadine to the USSR

Below left : Befure the direct connection was made,
passenger stock for the franan Radiays was
.H'.-m.\lﬂnr'h':f' on tts wmwn wheels woer the standard
gange hnes of Ewrape and, as seen here, loaded onto
specrally adapred metre-gange flat cars m the
marshallone yard ar Baghdad for mpward

tramsportatton to Basra and then to the Tranan pore

of Khorramshahr, 1938,

ing World War I
Since 1938 the Iranians have dieselized with

375 standard General Motors units, Later
models have pressurized engine rooms to keep
the sand of a desert country out of sensitive
machinery. Rapid expansion would make
figures meaningless — itis expected that current
trafic loads could treble over the next five
vears - but in 1975 (the Iranian yvear 1333)
there were 4.8 million passenger journeys and
the system carried eight million tons of freight

al Baghdad

Flus steam=hanled tratn at the termmnns

Below centre . The " Tawrus Express
H[a‘:' 14503
compreses a Woagons Lats poseal van and forst and

second class coaches from the Turkish Stare Radways

Bebor : Nuort seatron, Tray Stare Ralway, wirh a
French bult dvesel=clectric locomotive headme the

fraun

an average of goo miles, The 1978 statistics
allow g9 diesels, 350 diesel-clectrics, 14,000
freight cars, 575 passenger cars and four
turbotrains sets, This amounts to an increase of
035 pereent in two vears. At the time of writing
the Avatollah omeine has just taken over
the admunistration of Iran’s government and
his policies have not yet been made publie,

—IRp@a——

Se¢ map on pages 250-251.

IRAQI REPUBLIC RAILWAYS
Buehdad Central Station Buildorg,
H:i_l,'flh'!'lrr.f.

Work on the Berlin Baghdad railway began as
carly as 19oz, but through running was not
possible until 1940. In the interim, there was
much metre-gauge construction by British
forces. Like other Arab oil-producing coun-
tries, Iraq i1s embarking at present on a com-
prehensive programme of improving and ex-
tending its raillway network. Unlike its im-
mediate neighbours it has the problem of
starting with 1wo different gauges. The two
most important links arc from Baghdad 1w

Mosul near the border with Turkev in the
north, which is standard gauge and from
Baghdad to Basra on the Persian Gulf in the

5=
253
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south which used to be metre-gauge but which
was converted to standard gauge a few vears
ago. The line to the north forms part of the
land route from Europe and carries a consider-
able volume of freight in wagons from virtually
every European country, while the line from
the south linksup with the shipping routes from
the Far East and from the Mediterrancan via
Suez and the Red Sca.

Port congestion in the Gulf has been a con-
siderable problem in recent years and new lines
to alternative ports are required to relieve
Basra. A branch has already been built to Umm
Qasr near the border with Kuwait which may
one day be extended southwards through
Kuwait and Saudi Arabia. A new route from
Baghdad to the Gull to the cast of the Tigris
and Euphrates rivers is also planned.

T’he maimn passenger station in Baghdad still
retains mctre-gauge tracks as it is also the

[
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terminus for the line to Kirkuk and Erbil in the
northeast of the country. This line has a secon-
dary terminus on the east side of Baghdad and
a branch line to Khanaqin near the border with
Iran. Plans have been drawn up for converting
this remaining metre-gauge line to standard
gauge and for extending it from Erbil to Mosul
to provide an alternative route between Bagh-
dad and the north. This would relicve pressure
on the exisung line which is virtually occupicd
to capacity,

Another proposed route is to be constructed
westwards from Baghdad towards the border
with Syria. Ultimately this may provide a
direct link with Mediterranean ports and an
alternative to the long sca passage through the
Suez, but the railroad’s more immediate pur-
pose will be to permit development of mineral
deposits in the western part of Iraq itself.

—SRAEL——

See map on pages 250-251.

ISRAEL RAILWAYS
Central Station,
Huaifa.

The first railway in the Holy Land went appro-
priately from Jaffa (the Joppa of the Bible) to
Jerusalem and was the result of a concession
obtained from the Turks in 1888 by a French
company. This linc, the Chemin de Fer de
Jaffu a Ferusalem et Prolongements, 57 miles
long and laid to the metre gauge, was opened in
1892,

The Hedjaz Railway from Damascus to
Medina (described earlier) was the next and,
although most of the route was outside what is




now lsrael, there was a branch to the port of
Haita, over which most of the material to build
the main line was brought. The strange 3ft 51in
Hedjaz gauge (there is an apochryphal tale that
it was due to the holes in the first consignment
of steel sleepers being wrongly punched) was
of course adopted. This line still exists but is
no longer operated.

A long gruelling campaign was fought in
Palestine during World War I and both sides
were supported by a lot of railway construction.

A standard-gauge line of communication near
the coast (to match the Egyptian railways)
followed the British advance across Sinai and
beyond, while the Turks built much military
mileage to such tamiliar places as Beersheeba.
They converted the Jerusalem branch from
metre gauge to 3ft 5iin: British sappers then
re-laid 1t to zft and finally, after the war,
Palestine Railways altered it again to standard
gauge. Four gauge conversions is possibly a
world record.

-

So Israel’s railways were born in conflict and
in conflict they have been ever since. The con-
nections with Egypt and lLebanon (built in
World War 1) have been abandoned, but
since the formation of the state of Israel, 135
miles of other lines have been constructed,
leading to today’s 560-mile system, on which
55 diesel locomotives with 105 passenger and
2100 freight cars, handle 4.5 million passengers
and three million tons of freight annually.
Expenses are 140 percent of the receipts.

-

"

Vhove : An lsrael passenger tram ai I-,‘Tr Fusalem

'f'.--p e 1t borraon on the Frans=Iraman Railiva ¥
approaches Moz

Left s Durog World B ar 11 a weember of Bracish
LMS radlway designed Stamer-2-8-os were specially
built for service with the War Department, Many of
the engnes found therr way o the Middle Fast and
worked i Palestme, Egypt and Persia, Here is War
Department No 7o573 with a Britsh frewghe tram
on the then=-Palestine Rarlway at Jaffa.



— JORDAN—

SEC Map on pages 250-251.

Lo

HEDJAZ - JORDAN RAILWAY
PO Box 1g2q,

Inrnian

The railway syvstem of Jordan is made up of the
230-mile secrion of the Damascus-Medina
Hedjaz pilgrims’ railway lving in that part of
the Otoman Empire which after 1918 became
known as Trans-Jordan. The present King's
arandfather, Abdullah, had been given the
promise of a Kingdom by the British in the
heart of the battles to drive out the Turks; one
might imagine that after the war he would ride
in out of the desert with his Bedouin robes
flowing, to claim his throne. Not so, however;
apparently he just bought a ticket (plus some for
a few well-armed followers) and arrived un-
announced at Ma'’an on the Hedjaz train. All
was well.

The railway in fact continued to be run by
the British Palestine administration until 1948,
when it became independent and known as the
Jordan Royal Hashemite Railways. In due time
help came for modernization in the form of a
loan from the World Bank, but to their conster-
nation the administration asked for new steam
locomotives. This meant American dollars not
going back to America, since locomotives of
that sort were no longer buwilt there. Some

CALELIETIL S7U=<0 Ul LAl OUdd s1L 53511 E4URl)
from Mitsubishi of Japan were ordered and
received, but since then diesels have in fact
appeared. Currently the fleet consists of twelve
steam and five diesel locomotives, with eight
passenger and 370 freight cars; 7000 passengers
and 56,000 tons of freight are carried each year.
In 1975 an extension was opened to the port
of Agaba on an arm of the Red Sea, giving
Jordan long-dreami-of access to the ocean and
extending the rail system to 380 miles.

——LEBANON——

See map on pages 250-251.
g 5025

LEBANON STATE RAILWAYS
Chemns de Fer de I'Erar Libanais,
PO Box rog,

Amar Beyhum Street,

Bewrut.

The Lebanon as an independent state only
came into existence in 1944 (before then it had
been part of a French mandate which included
Syria) but its railways were older. A 3ft 51in
gauge line, 150 miles long and with rack-and-
pinion sections, was builtin 18935-97 to connect
Beirut with Damascus. Locomotives were
supplied from Switzerland and work on the
Abt rack system.

Between the wars a standard-gauge line from

CUMLRRRREME L LHIR ML R L
during World War 11, South African sappers
built a standard-gauge railway northwards
along the coast from Haifa to Beirut and
Tripoli. At that time it formed a uniform gauge
connection between Egypt, Israel, Syria and
Turkey, but since then political disagreements
have led to the dismantling of various sections.

The Lebanese government acquired the line
from the British military authorities in 1947.
Now the standard-gauge system consists of
210 miles of route with (nominally) thirteen
steam and five diesel locomotives, although how
many survive is problematical. On the narrow
gauge there were fifteen rack-and-adhesion
steam locomotives and four others. There were
fifteen carriages and goo wagons. Operations
are currently either non-existent or limited.
Even before the present civil war troubles it
was an unusual taxi-driver who knew where
the stations were in Beirut.

LDELRMML Weds LhPMGTIRR] adlidy

—SAupiI ARABIA—

See map on pages 250-251.

SAUDI GOVERNMENT RAILROAD
ORGANIZATION

Dammam.

The late King Ibn Saud of Saudi Arabia, in his
vounger days, was one of those who had a good




deal to do with the campaign to end the ‘Turkish
domination of Arabia which resulted in the
destruction and hence closure of the Hedjaz
Railway. He became a railway enthusiast in the
process and much later became personally
responsible for having a standard-gauge line
built to connect his then-quite-small capital
Rivadh with the port of Dammam, 370 miles
away on the Persian Gulf. The oil company
Aramco built it for him in 1951 because he
asked them to, although it was ar that time
uneconomic in any commercial sense, lts
soundness as a proposition lay wholly in the
sense it made diplomatically.

There were no construction problems;
troubles with blowing sand were overcome by
spraying a wide swathe ot the desert with a
thick carpet of crude oil. Standard US equip-
ment was acquired, including twenty cars from
famous American trains. It 15 noted that at
least one has been converted to a prayer car, for
the Faithful to carry out their devotions en
route.

Since the re-evaluation of oil, operations have
expanded considerably - reflected in the fact
that deep-water berths on the Port of Dammam
have expanded from fifteen to over fifty — and
there are now 26 locomotives and over a thou-
sand freight wagons.

Below : Desert tram: An early passenger suburban
tram enters Dhahran, Saudr Arabia belund an

American-buelt dresel i 1951,

e

i R 1

Botram left ;A Royal Hashemite Ralway tram, Belww : In bapprer days a Swss bale o-10-0 rack
Sfrom Ma'an te Amman i Jordan, 1s headed by locomutive heads a Lebanese Government Ratlway
2-8-2 No 258w October 1953, mixed tra ont of Reirut.




SYRIA——

See map on pages 250-2351.

SYRIAN RAILWAYS
Chemins de Fer Syriens
BP 182,
Aleppo.

HEDJAZ-SYRIAN RAILWAY
ADMINISTRATION

Chemin de Fer Hedpas-Syrien
BP 134,

Damascus.

The first railway in what is now Syria was the

in-gauge rack-and-adhesion line to Da-
mascus from Beirut (and now mainly in the
l.ebanon) completed in 18¢8. The next was the
famous ‘Hedjaz Railway (described earlier)
leading south from Damascus, upon which
construction began in 1goi1. Standard-gauge
trackage had to wait unnl towards the end of
World War | when Turkey, with German
support, pressed on with the Baghdad Railway,
the routc of which passed through Aleppo,
the present capital. The port of Tripoli was
reached between the wars.

Since 1945, with Lebanon independent,
extensions have taken place in other directions,
notably along the bank of the Euphrates River
towards the Iraq border, only 75 miles from
Baghdad. Another line has also recently been
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reported as complete; this links Aleppo with
the port of Latakia on the Mediterranean sea.
A railway which will give an all-Syrian stan-
dard-gauge route to Damascus is currently
under construction. A further 3500 miles is
included in the current five-year plan,

Current Sratistics
Syrian  Hedjaz-Syrian
Railways Railway

Gauge 4ft 8%in 3ft 5lin
Route length, miles 360 125
Steam locomotives 36 45
Diesel locomotives 20 —
Railcars 10 5
Wagons 1200 4350
Passengers carried * 54,000
Freight carnied, tons * 175,000

* not disclosed.

——TURKEY——

See map on pages 250-251.

TURKISH STATE RAILWAYS -TCDD
Tiirkrye Cumburiyeti Devlet Demiryollar:
Isletmesi,

Ankara,

The way in which Germany, before 1918,
pushed forward railway projects in the then-
primitive country of Turkey, in order to further
the extension of German power eastwards, has
been described. After 1918 the Turkishgovern-
ment had to return the British and French lines
(mainly of local interest) to their former owners,
but was able to retain the ex-German Anartolia
and Baghdad railways. This 1200-mile route
from Haydarpasa to the Irag border became
the core of the present Turkish State Railwavs

Left, top: A Syrian 2-5-2 locomative leaves

Damascus on a local workig,

Left, bortom : A steam-hawled express leaves [zmr,
Turley.

Below :

Tzmur for

{ Turbish State Railways train leaves
1fyonbarahisar.




lbave: Hayderpasa statim, fstanbul, with a diesel

express bound for Ankara.

Fopr The steam shed at Haydarpasa ou the Asian
l of fstanbud with a gpreen German 4-6-4 tank

iing for cvening subirian duty, 1966,

! I diesel train passes throweh Florya on
thi thed suburban line out of Sirkect termnus en
ronte fur the Greek border ar Edirn

Fop right . A German Krewslol 2-10-0 tales water
en route to depar with a tram from A pondaralisar

ipril 1y7;

260

Right : A modern American dresel-electric locomotive
stops briefly en ronte to Ankara in Aprid 1977, The
yard at this statron was sull beine shunted by a
Brutish-burlt War Department Stanier 2-8-0.
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(TCDD). However, modern Turkey under
Kemal Attaturk, with Ankara as its capital, had
first to be established and frontier disputes with
Greece and Syna settled. The TCDID was not,
in fact, formally established until 1927, the
independent companies being absorbed over
the next twenty years or so; the first railway in
Turkey, the British Ottoman Railway, dating
from 1860, was purchased in 1g335. Since its
formation, the TCDD has constructed over
2000 miles of new line to make up the present
mileage of 6200, all (except for a short branch
along the shore of the Black Sea) laid to standard
gauge.

Turkish steam power favoured German
practice, although locomotives from other
sources have lingered on in service. Ten
coupled motive power is particularly common,
as befits a mountainous country. One fascina-
ting oddity was a class of 2-6-0 by Hanomag
which did not quite meet the axle-load limit and
had to have a small pair of carrying wheels
inserted between the second and third pair of
drivers. Currently over 500 stcam locomotives
are reported as being in service although the
main brunt of the work falls on 200 or so diesel
locomotives. The Istanbul suburban services
were electrified in 1955 and more recently a
start has been made on the trunk line leading
cast from Haydarpasa towards Ankara,

There is much heavy construction in the
mountainous regions which make up the
greater part of the country, including the three-
mile Amanus Tunncl southeast of Adana.
Turkish railwavs presently carry some fourteen
million tons ol freight annually an average
distance ot 300 miles, using 19,000 freight cars.
The annual passenger count is 128 million and
there are 1100 carnages.

——YEMEN———

See map on Pages 250-251.

In the days when Yemen was called Aden and
ruled by the Britsh, it had a 29-mile metre-
gauge line running inland from the port. The
line was built in 1916 for st
since Arabia, as a rather loosely attached picee
of the Turkish Empire, was then enemy
territory. Indian equipment was used and an
attempt to struggele on commercially after the
war came to an end in 1y2y.

tegic reasons,
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\fghanistan

Bangladesh
Bangladesh Railway

Burma
Union of Burma Railways

China
Ratlways of the People's Republic of China

Hong Kong
Hong Kong Government Railways

India
Indian Government Railways

Japan
Japan National Railways

Kampuchea (Cambodia)
Kampuchea (Cambodia) Railways

Korea
Korean National Railroad (South Korea)
Korean Railways (North Korea)

Malaysia
Malavan Railway
Sabah State Railways

Nepal
Nepal Government Railway
Janakpur Railway

Pakistan
Pakistan Railways

Philippines
Philippine National Railways

Sri Lanka
Sri Lanka Government Railway

Taiwan
Taiwan Railway Administration

Thailand
State Railway of Thailand

USSR
See Europe: USSR

Vietnam
Vietnam Railways System

— AFGHANISTAN—

Sce map on pages 250251 ar 278-274.

AFGHANISTAN RAILWAYS
Kabul.

History is full of examples of railways being
built to strengthen tenuous political links;
occasionally the opposite, railways NOT being
built in order to weaken them, also occurs. A
prime example is Afghanistan, which has the
distinction of being the most populous country
in the world to be without railways. However,
the government has recently approved plans for
a network of 1roo miles of standard-gauge
raflway connecting the capital Kabul not with
nearby Landi Kotal, terminus of the Khyber
Pass Railway in Pakistan but with Chaman
(giving, with a break of gauge, a direct route to
the sea at Karachi) and two points on the fron-
tier with Iran, whose ratlways are also standard
gauge. Thereisno link proposed with the Soviet
system (on yet another gauge) at Kushka in the
north. Dicsel-electric traction is intended;
an initial fleet of fifty locomotives has been
proposed.

—BANGLADESH—

See map on pages 278 27q.

BANGLADESH RAILWAY

Chitragong.

\s an indication of her status as a pathetic
victim of power pohitics, Bangladesh has for a
ralwav system a collecnon of disconnected
lett-over bits of line, most of which were part
of the Bengal Assam Railway. They are sepa-
rated both by gauge and by the River Brahma-
putra which remains unbridged in Bangladesh.

Nevertheless, there are some remarkable
structures ; the 1915 Hardinge Bridge over the

20y

Ganges, on what was once the Fast Bengal
Railway, the main hine from Calcutta to Siligun
(for Darjeeling), is 1.1 miles long and in the
world class. There are fifteen spans and the pier
foundations go down 160ft below low-water
level.

Currently, on the metre gauge, 222 steam
and 144 diesel-electric locomotives haul g26
passenger and 14,500 freight cars ; on the broad
gauge the figures are 115 steam locomotives,
34 diesel-electric, 276 passenger and g300
freight cars. Seventy-two million passengers
are carried; 2.7 million tons of freight are
hauled an average distance of ninety miles.
Expenses are gb percent of receipts. In general
Indian railway practice is followed.

BurMA——

See map on pages 278279,

UNION OF BURMA RAILWAYS
PO Bov 118,
Rangoon.

Unul 1937 Burma was part of India and the
railways there had been constructed by the
(Briush) Indian government, although initially
leased for operation by a private company. The
first line was opened in 1877, between Rangoon
the capital and Prome on the Irrawaddy River,
By 1934 it was possible to travel 723 miles up




country from Rangoon to Myitkyina near the
Chinese Border, crossing the Irrawaddy near

Mandalay by the jgsoft-long Ava Bridge, of

sixteen spans. It still remains the only bridge
across this river. The 19oo-mile system that
then existed remains substantially the same
today ; there are several separate sections con-
nected by river ferries. There has never (quite)

been a connection with the railway system of

any of Burma’s neighbours.

There was heavy destruction of the Burmese
Railways during World War I1: the Ava Bridge
was out of commission for over ten years, until
1954 Another great bridge, the Gokteik
Viaduct up in the hills on the Lashio branch,
was also out of use for nearly as long. The
Gokteik Viaduct is a steel trestle structure
32oft highand 2250ftlong, often spans. Equally
remarkable is the alignment of this line, which
includes four reversals and a spiral in its climb
to 38ooft altitude.

The system 1s metre gauge and Indian prac-
tice generally prevails. Current returns show
280 steam and 75 diesel locomotives, 1160
passenger cars and 11,000 wagons. Garratr
articulated locomotives were supplied for the
heavily graded (1 in 23) hill sections, bur
standard Indian types handled trathic else-
where in steam days.

A symptom of the generally discouraging
attitude of the Burmese government towards
visitors is the fact that notices and station
names are written only in Burmese seript.

CAMBODIA
See Kampuchea

CEYLON
See Sri Lanka

——CHINA———

Sce map on pages 206 207,

RAILWAYS OF THE PEOPLE’S
REPUBLIC OF CHINA
Peking.

Chinese Railway history started when a British
company sought and won a concession for a
nine-mile line from Shanghai to Woosung.
The nobility, like the Eton College authorities
forty vears before, felt — quite correctly, as it
turned out — that such a devilish device would
undermine their time-honoured top position in
society, but were not able to prevent construc-

Baoteom lefi o A Burma Radlways 2-5-2+ 2-4-2
Bever=Clarratd hanls a muved tramn out of Sedan
The second

reversmg station of s ascent can just be seen

Note the British type semaphore signals
thraweh the focomotive's smuolke

Bottom right - Pangshan station, China, v July 170,

anly tirw wrecks prior to Qhe disastrons carit)
Thes romw of 8Y class 2-8-2 locomotives had just been

completed at the warks there

Belomw: Pelbing station, 176, wuth a class KM
4=0-2, which has just come off a traan from Tientso.

Page 262/ 263 Tws diesels amant thew turn at

Pebing central station,
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tion taking place. Accordingly, 2-4-o0s Celestial
Kngdom and Flowery Land beganoperationson
30 June 1876, The Mandarins, however, still
had cards to play; in this case it 1s said that they

caused bound coolies to be thrown in front of

the train, thereby bringing home to the common
people in a very realistic way the dangers in-
herent in the adoption of mechanical transport.
A publicoutery led toan apparently munificient
gesture on the part of the Mandarins, who
bought out the owners and had the railway
destroyed, after only fifteen months of opera-
tion.

The first lasting line in China was the first
section of a line which was intended rto carry
coal from the mining areas of Tangshan, on
the northeast coast, to Tientsin. It eventually
became part of the main line from Peking to
Manchuria.

Again there were problems with the author-
ities and originally permission was only given
to use mule traction, However, the European
manager managed to build a loecomonive from
surplus material on hand ar the collieries - it is
said that on one occasion it was buried in the
ground to conceal it from visiting officials — and
in this way the Railway Age came to China.
The ‘Foreign Devils' concerned were in this
case again British, burt later concessions for
railway building were also obrained by Ameri-
can, Belgian, French, German and Japanese
interests. In spite of this variety of ownership,
all the lines of national importance were built
to standard gauge, apart from a line leading into
what was then French Indo-China (now
Vietnam), In due course all the lines were
absorbed into the Chinese National Railways.
No new foreign concessions were granted after
1908, and the formarion of the Republic in
1912 led the way to a gradual rake-over of the
foreign systems. By 1930 (the date of the
notorious ‘Manchuria Incident’), there were
7200 miles ol railway, all forming part of the
National system.

A long period of war and revolution then
ensued, during which the Chinese Railways
System functioned spasmodically, according
to the ebb and flow of the fighting. By the time
that the Communists took power in 1949, only
an estimated gooo miles of line were operable.

This was an absurdly small system for a
nation with a population five times and a land
arca twice that of the US, which had thirty
times the railway mileage. Tremendous efforts
were made by the new regime to provide the
new China with an adequate rail system. Its
extension during the postwar years by nearly
20,000 miles has not been paralleled elsewhere.
For example, the Yangtze River formed a gap
in the Peking-Shanghai Railway until 1g6g,
when the grear bridge at Nanking (fourteen
spans, totalling 1830ft) was opened. The river
was not crossed by rail even up-stream until
10957, well into Communist times. Much new
construction was carried out in appallingly
difficult country, leading to feats of railway
engineering which also have no counterpart
elsewhere during the last thirty vears. Not
forgotten also must be the amountof upgrading
and doubling of existing main lines. Railways
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now penctrate into the far corners of China;
for example, there is a line to Urumchi in
central Asia. Tiber, though, has still to be
penetrated by rail. However, the Railway
Technical Institute at Tientsin trains over 150
Railway Graduate Engineers each year and
their work is gradually and literally leaving its
mark in these tremendous but little known
projects in the mountainous regions of western
China. If present plans mature, there is little
doubt that soon a ‘Tibet Limited’ will pull out
of an enlarged Peking station on its journey to
the still-forbidden city of Lhasa, crossing
passes rivalling those of South America in the
process.

In evaluating all this achievement, one must
take account of the totalitarian nature of the
regime, illustrated by the fact that Peking’s
magnificent central main station, completed
twenty vears ago, was planned, designed and
built within twelve months. The democracies
of the West could hardly do such a thing within
twelve vears! There are six platforms with
twelve faces and, although it is a terminus, the
main building is set at the side rather than the
end, with the concourse at first floor level above
the platform. Waiting rooms are provided for
cach main direction of travel, not only clean and
comfortable, but almost luxurious. There are
very fine dining rooms, nurseries and other
amenities, T'he main signal box 1s just a room
off one of the administrative corridors in the
top floor of the block and above that there is a
noble clock tower with a pagoda roof, which
chimes “The East 1s Red' at noon, three and
six pm. There are 58 departures daily. Sub-
tracting seven local ones, one finds that barely
more than fifty main-line trains serve a capital
city of some four million inhabitants, who have
no private cars, no long-distance buses and
only minimal air services.

Steam is very much in the fore in China, with
around 5000 fiery dragons still in operation and
‘March Forward” 2-10-2s still just (in 1978)
rolling off the production lines ar Tatung,
northwest of Peking. It suits a country with
much ceal but little oil and a huge population to
use this labour-intensive but simple machine
for traction. ‘People’ j4-6-2s are used on
passenger trains and a variety of 2-8-2s
(‘Liberation’, ‘Construction’ and ‘Aiming
High’) on shunting, trip and branch-line work.
There are also some ex-Soviet 2-10-25, second-
hand after gauge conversion; their original
name ‘Friendship’ is no longer appropriate.
Most of the work is done with these very few
types, the majority constructed since the rest
of the world — except India - ceased to build
steam.

During Mao Tse-Tung’s ‘Great Leap For-
ward’ of 1958 10 1960, the Chincse Railways
had some traumatic experience with do-it-
vourself diesel locomotives and their premature
large-scale production, so it is not surprising
that they then set out to build the world’s last
steam locomotive factory as well as continuing
steam  production elsewhere. Although re-
liable diesel locomotives are now coming off
Chinese production lines at the estimated rate
of zoo per year, steam locomotives are also still

being built on a reduced scale, Ttis thought that
the diesel fleet is currently between 1000 and
2000, of which more than half are Chinese-
built. Electrification is at present on a small
scale, far away amidst the mountains of central
China, between Paoki and Chengiu, Some
French-built locomotives form the basis of
this operation.

‘The passenger trains of the Chinese Railways
have a good deal to commend them. The soft-
class sleeping cars are similar to the European
first-class couchette, but kept spotlessly clean.
At the modest speedsrun, the riding is excellent
and the catering in the dining car very much in
the Chinese tradition, simple, fresh and good.
Air conditioning has only been noted on the
prestige run from the Hong Kong fronticr to
Canton. Hard class cars, of which there are
both the couchette and the open-sitting variety
are plain but also clean. The only feature
towards which the Westerner might display a
little caution are hole-in-the-floor toilets,

Freight operations are very much in tradi-
vional US style with great long trains of buck-
eye coupled bogie cars, hauled at high speed by
big black 2-10-2s. In statistical terms it is
estimated that goo million tons of freight are
hauled an average distance of 220 miles in a
fleet of 210,000 wagons, the majority eight-
wheeled.

In contrast to the American stvle of the
trains, left-hand running on double track and
raised platforms take after Britain. More cos-
mopolitan is the signalling which on the main
line is mostly conventional multi-aspect colour
light. Semaphore areas do exist and here at
first glance signals do appear to be of old-
fashioned British lower quadrant pattern; a
closerlook shows the arms to be of the American
type but, because of the lefi-hand running,
seen as if in a looking glass. Still deeper examin-
ation gives the impression that, when several
arms are mounted on the same post, the aspects
displayed and their meanings owe something to
German inspiration. To complete the inter-
national picture, it may be added thatin the old
days the whistle boards on the Peking-Hankow
Railway bore the French legend *Sifffez !, the
whole of this reflecting the piecemeal way the
Chinese Railway system was developed before
World War | by different foreign powers.

EAST PAKISTAN
See Bangladesh

FORMOSA
See Taiwan
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See map on pages 266-207.

HONG KONG GOVERNMENT
RAILWAY

Komwloon.

This 21.5-mile line is the stub end of the line
from Kowloon -~ on the mamland just across
from Victoria on Hong Kong island to
Canton in China. It was opened on 5 August
1911, was laid to standard gauge and was built
with British capital. The new passenger station
in Kowloon is very much after the style of and
seemingly only a little smaller than Euston in
London. One might expect something pretty
grand in the way of trains to draw up at one
of its six platforms. However, all there is is an
hourly local train out to the frontier - as at
Chicago, only pigs get a through ride. Passen-
gers cross the border railway bridge on foor,
noting (if they are so minded) the last Imperial
four-bolt fishplate and the first Communist six-
bolt one. A fleet of ten road-switcher diesels
handles the traffic.

[t should also be noted that Victoria is the
last haunt of a once familiar rail-borne creature,
the archetypical British double-decker street-
car.

See map on pages 278 -274.

INDIAN GOVERNMENT RAILWAYS
Ral Bhamwan,

Rasina Road,

New Delh.

When they evacuated their Empire, the Romans
left behind them in Britain and elsewhere  a
system of law and a system of roads; the Brinish
in their turn left behind in India a correspond-

ing system of administration and a system of

railwayvs, which, improved and modernized
since independence, still form a great united
network, ranking second in the world in size.
[t was in November 1852 that the first
passenger train conveved officials and their
zuests from Bombay 25 miles to Thana on the
first section of the Great Indian Peninsula
Railway, now known as the Central Railway.
Like most subsequent construction in British
India, the GIPR was built by a privately
financed company under a concession and
guarantee from the government of India. Under
the terms, a five percent dividend on its capiral
was guaranteed; in return, government traffic
was carried free or at reduced rates, a measure
of state control was imposed and any further
profit was divided between the government

INDIA—

Nbave: The late Prime Munister of Tndia, Pandst
Nehirw, drives the first electric enpine tu be built at

Chittaranian i 1463,

Tup: Maodermization has brought the dr
locomotive to steamy India but the
l'lf.’ru!:{t'.\ freele,

.
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fefi: Hum,n-w‘.-mum;r al a marshallme yard near
Nhanghar, China.

Below . A Darpeelng-Humalayan narvow-gase

tran on the ascent. Note the sand-wmern on fron

and the sharcholders. The government could
exercise the right to take over the line afrer a
certain passage of vears.

Similar provisions applied to the East India
Railway out of Caleutta, which opened its
first section in 1854; the whole 1130 miles to
Delhi began operating in 1864. A junction with
the GIPR was formed at Allahabad in 1871,
thereby opening rail communication right
across the subcontinent. This was made easier
by the foresight of the Governor-General,
Lord Dalhousie (this was in the davs before
Viceroys), who imposed a uniform sft 6in
gauge on the companies as a condition of grant-
ing the concessions,

The Indian Mutiny of 1857 came in the early
stages of the period of railway construction.
It has been argued that the coming of railwavs
and the changes in the Indian way of life which
their coming implied, was one major factor in
sparking it off. Certainly one result of it was to
ensure that the authorities did not drag their
feet in providing India with a comprehensive
railway system.

Alas, subsequent heads of government,
Vicerovs Lawrence and Mavo, did not maintain
this insistence on a uniform gauge and intro-
duced the metre-gauge for secondary lines. By
the turn of the century there was even a through
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metre-gauge line between Delhi and Ahmad-
abad. Mavo is reputed to have said “When we
have an elephants load, we may use an clephant,
but when we have only a donkey’s load, we
have to use a donkey’, and the thinking behind
this dubious analogy led not only to much
metre-gauge construction but much narrow
gauge as well, even in the plans where little
advantage prevailed. In the mountans there
were advantages; such lines as the Darjeeling-
Himalavan with its 6oft radius curves would
have been prohibitvely costly as a broad- or
€Ven metre-gauge r;1i|nh.1_\'.

The military authorities stood no nonsense
of this kind and strategic railways such as the
Khyber Pass line (now in Pakistan) had to be
broad-gauge to avoid the problems of trans-
shipment from trains of one gauge to another.

The guarantee system (which later became
considerably less advantageous to the investors)
worked well and produced results ; 1t by-passed
government prevarication and took advantage
of the Indian government’s equally remarkable
ity and its ability to ensure that things
done properly. Even so, towards the end

ol the century there was some government-
financed construction, particularly of so-called
*taminc railways’, which were built to bring in
food quickly to arcas where crops had failed. A
few non-guaranice private companics also
existed. In general there were few competitive
or duplicated routes; one exception was be-

[ ¥
e |
[ ¥

tween Bombay and Delhi, where both the
GIPR and the Bombay, Baroda and Central
India offered service,

In addition, the rulers of many of the larger
princely states (that is one third of the total land
area) constructed their own railway systems.
On absorption in 1950 there were 7000 miles of
such lines, of which the Nizam of Hyderabad's
was the largest, extending 1375 miles.

From the 1gzos onwards, the government
exercised its option to take over the principal
lines. First to go in 1925 were the GIPR and
EIR companies. The Indianization of the lines
was also begun. After 1925 the intake of young
English engineers, for example, almost ceased.
Subsequent recruitment was from India and,
in fact, by 1947 there were a merce 200 Brin
railway othcers.

In 1947 came independence and partition,
but, as stated carlier, well before this ume the
Indian government had acquired all the prin-
cipal railways, although they stll traded under
the old names. Much mileage was lost to West
Pakistan, East Pakistan (now Bangladesh) and
Sri Lanka (Cevlon); in compensation, the lincs
in the princely states were acquired. The new
boundarics were not convenient from a railway
point of vicw and some otherwise pointless new
construction was made necessary, particularly
in order to maintain an all-Indian route to
\ssam. Alas, many refugees on trains crossing
the new India W Pakistan border werc mas-
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sacred — as many as 3oooat a time -~ by opposing
religious factions during this tragic period:
rather strangely, British travellers were almost
mvariably spared.

Between 1930 and 1960 the old lines were
reorganized into *Railways” as generally shown
below. Of course, the titles indicare administra-
ttve zones rather than separate systems

Santhern Rarlimay’!
Madras & Southern Mahratta, South Indian,
Mysore”

Sath Central Ralwa
Indian penimsula, south-central area, south-
west Maharashtra and Andhra Pradesh.

Central Rarlway!
Great Indian Peninsula, Nizam of Hydera-
bad’s®, Scindia®, Dholpur

Western Ralimay

Bombay, Baroda & Central India, Surash-
tra®, Jaipur®, Rajasthan®, Cutch®, Gackwar
of Baroda's

Eastern Rarlway®
East India cast of Moghal Sarai

Sonth Eastern Railiway”
Bengal Nagpur

Northern Railway
Indian portion of the North Western Rail-
way, Jodhpur®, Bikaner




i ~ T L]
Vorth East Frontier Railiva y
Lines in Assam and approaches Darjeeling-
Himalayan

Narthern Eastern Ralway®
Merre gauge lines north of the Ganges
excluding lines in Assam and approaches.

Notes: ® |’riI]L't'|_\ State line.

1 In 1965 the South Central Railway was
formed from parts of the Southern and
Central Railways.

2 When originally formed the South Eastern
Railway was included in the Eastern Railway.

3 In 1958 the Northern Frontier Railway was
separated from the North Eastern Railway,

Aside from making good wartime neglect and
going ahead with modernization, the greatest
achievement since independence is self-suth-
ciency. In 1947 thirty percent of stores and
cquipment were obtained overseas ! in 1977 the
figure was five percent.

Civil Engineering

India is a country of great rivers and great
nvers need grear bridges. The story of the
railway bridges of India is a book n atself,
That strange story of Kipling's, The Brudoe
Builders (“The Day’s Work?) tells something
of it, Among the problems are the unplumbed
depths of alluvial soil, which means that
foundations need to besunk 150ft or more below
water=level. The out-of=sight vertical height
of a bridge’s piers may total nearly a mile.
Another difficulty is that rivers which are a
trickle in the dry season and a mile or more
wide in the wet, frequently decide to change
their course.

Fortunately, from the earliest davs, the
Indians took effortlessly to the absorbing art of
bridge building. One notes the retirement n
1945 of an Indian from the post of chiet
draughtsman in the Bridge Department of the
North Western Railway and that he was the
third gencration of his family to be employed
therein.,

No problems are likely to anse which will
overtax the skill and endurance of the bridge

neers and tradesmen. Indeed, the greatest
river of Asia, the Brahmaputra, was not bridged
at all unul after Independence. The longest
bridge in India - all but two miles in length
i1s over the little known Upper Sone River near
Bienares and dates from 1goo. In all there are
111,000 bridges on Indian Railwavs, toralling
over 680 miles in length,

Betore independence, the principal seats of
zovernment moved into ‘hill stations’ during
the hot summer. Most of these had railways,
mcluding Simla (the hot weather station for
Delli), Darjeeling (Caleutra), Qotacamund or
‘Ooty” (Madras) and Matheran near Bombay.
Lt 15 interesting to note the differing solutions
adopted to solve the same problems on these
world-tamous lines

Right : Au Tndraw ex press tram handed by an Dndran-

bl electrie focomative
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The Kalka-Simla line was a conventional,
solidly built 21t 6in gauge railway, sixty miles
long. There are 103 tunnels including one
three-quarters ol a mile long. T'he ruling grade
is one in 33 and the minimum curvature 120ft.
Powerful 2-6-4 tank locomotives enabled train
loads of the Viceroy's files and other traffic to
be handled expeditiously. The line is now fully
dieschized.

Between Siliguri and Darjecling runs a line
of similar length that conquers the mountains
not by heavy engineering but by frequent
spirals or Z-reverses and hideously sharp
curvature, down in boft radius. The summit is
at Szooft altitude, the highest rails in India.

T'he price paid is an average speed one-half of

that of the Simla line,

The climb 1o *Ooty” is achieved by the Abt
rack and pinion arrangement. The gradient can
be increased to one in ten; the forward speed is
slow, but the speed with which height is gained
1s considerably higher. The original Swiss-
built steam metre-gauge rack-and-adhesion
o-8-2 tank locomotives are still in service.

The 2ft-gauge Matheran line is remarkable
in that problems on the mountain side are
reduced 1o a mimmum by using even sharper
curves than on the Darjeeling line. Special
locomotives were used, o-6-Ts with a patent
flexible wheel-base, and travellers are still start-
led to he mert by notices saying (1 quote) ‘Oops,
45ft radius!” Diesel traction 1s
now used, with steam in reserve,

Indian railway stations both old and new are
worthy of the grear system they serve. Sonepur
15 noted tor having the longest station platform
in the world. The most magnificent is the
Central Railway's terminus in Bombay. Inci-
dentally, the actual Central Station, called
Vicworia Terminus, is a rather nondescript
cinema-like 19308 structure, some distance

what a curve

from the centre of the eity, serving another
line.

Permanent way in early railways in India
was of the Brinsh-chaired pattern with bull-
head rails but soon the more usual spiked
vignoles ‘flat-hortom” became the norm. The
signalling methods in use include the most
modern colour light equipment, made in India
under heence. The majority, however, is still
mechanical and of great variety, but mostly
Britsh in origin, Staff, key and tabler working
15 usual on single lines and in addition, an
Indian specialty - the use of ball-tvpe tokens
for this purpose.

Locomotive Landmarks

Indian Locomotive History can be divided into
five overlapping periods; Primacval (1852
1914); BESA (1903 1950); IRS (1926-1939):
postwar steam (1947-1972); electric-diesel
1923 (to date).

OfF the Primaeval period, Fairy Queen, an
1853 2-2-2 from the East India Railway is the
most distinguished survivor, the grand old
lady of the new railway muscum at Delhi and
still in working order. Otherwise 2-3-0s and
0-4-2s were the norm in the carly days but
outstanding was the 1880 ‘1.7 class 4-6-0 of the
North Western and Bengal - Nagpur railways,
built well before such behemoths were known
in the home country. On the metre gauge, the
7 type outside eylinder o-6-0 was supplicd to
several systems. .On the narrow gauge, ong
must salute the Darjeehing-1Timalayan o-3-0Ts
of 18¢2 onwards, still in use on that most de-
manding line today.

The British Engincering Standards Asso-
ciation (BESA) designs were introduced in
1903, covering 4-0-o0, 4-4-2 and 4-4-0 passen-
ser designs and 2-8-0, o-6-0 freight, etc. The
1-6-0s were still being built as late as 1950

Corresponding 3-6-0s were constructed for
the metre gauge. Many BESA locomotives -
but not the g4-4-2s — are still 1o be found work-
ing, a tribute to their sound design.

Alas, the same comment cannot be applied
to the IRS designs, mainly consisting of
4-0-25 of three different sizes (XA, XB, XC),
and two 2-8-25 (XD, XE). The Pacifics had a
reputation of being poor steamers, sluggish
runners and — the XB particularly - bad riders
to a point not only of discomfort but of danger.
In the end, at Bihta, in 1937, one was derailed
with the loss of 117 lives. An enquiry led to
some modification, but the IRS broad-gauge
designs never met the promises of their design
committee, although some are still to be found
in use, On the other hand the metre-gauge IRS
YB 4-6-z and YD 2-8-2 were satisfactory
machines, while on the narrow gauge, generally
the ZB 2-6-2 and ZE 2-8-2 remain the last
word in steam power even today.

During World War 11 Lend-Lease brought
quantities of American broad- and metre-
gauge 2-8-25 to India. Their rugged charac-
teristics showed up well in conditions there and
led to an order being placed with Baldwins of
the USA for the first batch of a new standard
range of locomotives. So in 1946 there arrived
in India the first WP 3-06-2. Later batches built
in various countries brought the total to 753, to
be eclipsed by the WG 2-8-2 which reached
2450. There was also a small WL 3-6-2 as well
as three corresponding designs for the metre
gauge,a YP 4=0-2,a YG 2-8-z and a YL 2-6-2.
A handful of ZP narrow-gauge 4-6-2s were also
acquired, but insufficient for them to be re-
garded as a standard design. There are some
5000 of these excellent postwar locomotives in
usc, out of a total stecam fleet of S8ooo. Many
were built in India, in particular at the Chit-
taranjan Locomotive Works, set up in 1930



Evtreme deft - Witk an alwmoinm pamnted siar on lher

smobebox, Western Ralway 2/t Gin ganse No 574
crosses g river between Bilvmora and W aphar

sopth-cast of Surat

Left: Dharampurt station on the Kallba Somla

Rarlway 1w steam days

Below

P iran on the Batasia Loop belmeen
Dargeching and Ghum




——SoutH AsiA—

30%0
P
B aticyn
'I Gumangy Kiny Kaheey
i Ravi i
) g o
{8 =
f 2885 T
DTS, f
Anisorg, e
'tk
e Pl
/

e

KA NDR
\

Ehor:
" @
A y P e
S L Londs Mg Ak
CHARfAns (i n

Rt

Gaud'y
Ziereh

o Soad i

g Faraz

Baby x,

{
d wah
I
Weip I

Guwtay,

I 1' h{d e Adam

fer, : 1 \doug’u- ket | k. faloe I r Brujnur;i\
) el -"Kota
= ol apre il s, g ]

- 1755 e =
< . O i N
: ", Boniof Kurch Foonder big (A
& ‘t i, 4 + Khavae nf bill d Btim : \ @&_
) N Honein P’t"’
Bffi".r"u,,,.,, S vt .-\, S;f =g "R ‘tﬁr R
f Praddatur, cenner (L1 5 “Mandyr "G_A}b ~ i
e i,

urneol
¥ chan
Ga‘d_gg,\ g £ o
£
i b

o Ay i Ujja
- "wfﬂ/{‘k o hmadabadoon,
i E:I" o ’A‘ '-ll‘ fdigd Lodhra A
i . ng Rajkor o Sadodaga:
- lgur'= X : - e :
Ligipii= = i 117 ° ekt 325 -
¥ dMadras % o u }adh Paleding | 7 - Mo 5 = s P
Mangalor: ’ audpetar o % \‘.\‘ " Surag d- :
¢ b uravi " ‘o — b
. g L Veraval Ft Novig
0 o Kisan igadd e akam — Altsert Vigtoe i LS
- " Dy A o
> 2™ Daman |
| A o L paman. pid
i o | e Commionged Gull NAGAR pral)
—  Bodaparay
- [ Calicur
| (Kozhikade)) Con
| (-2
| Pa
G £ o o
e =
-~ K |
y -
Alleppey % g #-' ¥
" AL 1,
Quulan
, |
m o l'n:andrum Nz:gy’%ﬁhuhargm E:
) P
[ e
|
oy |
e e Sl i
s Ay :'ﬁ'fh' wRanPegoiy ket QY 1/ Ir
Continuation Southwards L AN L
on same sale 7
P ?‘r--r-"-"' Canieil wsth two- sandard porolieh

278



(1] 1{:}0 000 000

[P __r?i'_:_l‘!l;. o 5

50 P e 100 miles
a0 50 100 150 200 ?'r\ - 3

2 ) 400 ko

Sumpa K3grE
*g.300
§ ”"

b . {1 -’
] fﬂﬁ"‘lg K
' r, uﬂr‘
\ kaCn
1 (mgfulmilu-_lmn

¥ Y 241

-

L3
5 b Moq

Budalin | g

C Hrp_f-ll\. / .‘.{‘ :
I ! N D - ' Mot of the WEAT
! A N 0 = [ A N Preparn Murih hannel
Preparss | i

ariy Seiith Lhannel

{ |
- | . | .
I ‘_G:. cfﬁ-r‘glq:‘ld ... » -

Ext from Geeemisich 4
" . L
R, P




with British aid in order to give India self-
sufficiency in locomotive construction. Loco-
motive building was no new thing for India;
contrary to popular belief, even in the days of
the Raj scveral of the old com panies  the EIR
and the BBCI particularly — built their own.
The current steam fleet is by far the largest in
the world.

Electrification in India began in 1925 witha
15007 DC installation on the GIPR out of
Bombay, serving a suburban area, then up the
Ghat (mountain) section towards Poona and
[gatpuri, The original ‘Crocodile’ type c-C
locomotives still survive in shunting and trip
service. Since 1047 electrification (now stan-
dardized at 25,000v, fifty-cycle, AC) has gone
on apace with the 3000 routc miles now com-
pleted. Since 1962 Indian-built double-bogic
locomotives of conventional type have been
supplied. Electric locomotives now number
840.

Recent major off-shore oil finds in the Indian
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Ocean may well speed diesclization, which so
far has proceeded at a modest pace, although
here again, India has shown remarkable enter-
prise and courage in constructing her own
diesel-electric locomotives which — including
some supplied from abroad - amount now to
1400,

Train Services
The most remarkable thing about Indian
Railways® passenger traffic is its quantity
3300 million passengers per year. The second
most remarkable thing is its cheapness. A
sccond-class ticket for a goo-mile journey
costs a mere L1.20 ($2.50). (Briush Rail’s
corresponding fare is £18 or $36.) Indicative of
social conditions in India is that the firsi-class
farc is some five times the second and ten
times the air-conditioned class (provided on
only a few choice trains).

A fleet of 28,500 coaches, the majority builtin
India since the war, bears the burden of this

heavy usage. Means are provided to defend
the occupants of each carriage aganst dust, the
sun and the attentions of railway thieves whao,
alas, are a problem.

Regarding freight, 220 million tons are
hauled each year an average of 400 miles, using
2 fleet of 406,000 freight cars, fitted with
yvacuum brakes; the majority are four-wheeled.
Currently, expenses are 84 percent of receipts.

INDONESIA
See Australasia and Oceania: Indonesia

Above s Shin=-Kansen — the bigh-speed New Tokaido

Line bullet train passes Mannt Fugiyawa.

Top right: A donble-headed electric traw at
Kumanodatra station, Japan.

Above vight : A traditional Japanese express at speed.



See map on page 267.

JAPANESE NATIONAL RAILWAYS -
JNR

1-6-5 Marunouch:,

Chiyoda-Ku,

Tokyo.

The first railway in Japan, very sensibly con-
nected the capital with its port and the first
train ran the eighteen miles between Tokvo and
Yokohama on 14 October 1872, An English
engineer was in charge and to him must go
some of the credit of setting the Japanese off on
a course which, a century later, was to lead to
one of the world’s finest railway systems.
Apparently, this man insisted that his Japanese
assistants learn everything about planning and
building railways, in order to aveid future

dependence on foreigners such as himself. No
doubt he was influenced by a much loved
Japanese wife but JNR officials to this day
recount the tale to visiting railwaymen from
Britain.

The first trunk railwav in Japan was the
original Tokaido line between Tokyo, Osaka
and Kobe, completed in 188¢, which estab-
lished the 3ft 6in gauge as the Japancese stan-
dard. This marked the start of an intensive
period of railway construetion. In 1906 the
trunk routes were nationalized by the purchase
of 2800 miles belonging to seventeen companics
and their consolidation with 1200 miles already
awned by the state. Subsequent construetion
has taken the total to over 12,500, not counting
the new Shin-Kansen high-speed passenger
network. Almost 4000 miles of non-state
railway also remain.

The Shin-Kansen (‘new lines’) railway is a
remarkable coneept, Itconsisted of overlapping
an all-purpose utility railway with a completely

separate system of different gauge dedicated o
the long distance carriage of passengers in the
daytime by high-speed sell=propelled electrie
trains. The first line followed the route of the
original trunk line between Tokyo and Osaka
and it opened for business on 1 October 1964,
offering its customers, for the first time in
history, start=to-stop average speeds in excess
of 100 mph. Railways will never be the same
again.

In 1975 the Osaka line was extended not only
to the western tip of Honshu, Japan's main
island, but also under the sca by the 11.8 mile
New Kanmon Tunnel to Fukuoka (735 miles
from T'okyo) on the island of Kyushu, This is
the longest undersea tunnel in the world.

The high average speeds owe less to any-
thing special about the trains than to very heavy
eivil engineering: which keeps the curvature
as flat as 2.5 miles radius. On the 1975 eaten-
sion, 139 miles of the route are in wnnel and
=3 miles on bridges and viaducts, leaving a

2h1



mere 35 miles of ordinary railway. Ir is im-
ble to circumvent natural obstacles if you
can only turn as slowly as that.

As remarkable as the high speed of Shin-
Kansen trains is their frequency; every hour
during the day a train (12omph average speed)
leaves for Fukuoka on the hour; a ‘stopper’

y7mph average speed) at twelve minutes past.
A local working to Osaka (346 miles) at sixteen
mintites past the hour follows, then a fast to
Hiroshima (560 miles) at 24and a nd local
to Osaka at forty minutes past the hour com-
pletes the cycle of five hourly trains. All have
buffet cars; those going beyond Osaka have
dining cars also.

Extension of the network to other detached
islands as well as other parts of the main

island is projected or proceeding. The Seikan

tunnel, at present being bored beneath the sea
in order to reach the northern island of Hok-
kaido, will be 31 miles long when it is complete
in the early 1980s. It will also be the longest
railway tunnel in the world of any kind - under-
water, mountain or rapid-transit. Furthermore
3ft 6in gauge trains will be accommodated as
well as the Shin-Kansen 4ft 84in gauge ones. In
the south, a pair of remarkable bridges, longer
than any railway bridges so far built, are under
consideration to connect the island of Shikoku
with Honshu.

Even without the Shin-Kansen lines, the
Japanese railways cirry over twice as many
passengers (7100 million) as any other railway
system. Electrification began in 1925 using

American equipment and now extends to
4600 miles, carrying 75 percent of Japan’s rail
traffic. Older electrification is at 1500v DC,
the newer at 25,000v AC.

In respect of steam, Japanese mechanical
engineers soon found US designs more suitable
than British for Japanesc conditions. They also
decided on standardization and placed an order
in America around the turn of the century for a
batch of locomotives of the then-new and
interesting 2-8-2 type. Forty years later they
found themselves with 1200 of them, 25 percent
of the total JNR fleet. Tt is not surprising that
the world calls a 2-8-2 a Alikado and since the
type was invented, has built more of them than
any other. The Japanese passion for steam is
reflected in the fact that 128 Mikados were set




aside — among 400 others — for preservation
when steam finished in Japan on 14 December
1975. Eight thousand rail fans attended the
last rites on Hokkaido Island.

Coal firing with oil supplement was the rule
in Japan but in other ways the locomotives,
were the simplest and easiest possible. Articu-
lation, multiple cylinders, compounding and
inaccessible mechanism were, it is a pleasure
to relate, conspicuous by an almost complete
absence. Indeed, the Ch2 4-6-4s the last word
in JNR steam express power,
complicated as locomotives could be. Current
traction needs are met by 2050 electric and 2134
diesel locomotives.

In addition to having the world’s fastest
commercial train service on the standard gauge,

were as un-

the Japanese Railways have also the fastest
narrow-gauge expresses in the world, with up
to 75mph permitted on the 42in gauge rails.
Most of them are of the self-propelled type and
carry romantic sounding names. T'he carrage
fleet on this gauge totals including
12,000 power cars, electric'and diesel.

A major commuter service is operated by
JNR in various Japanese cities. In particular
there is Tokyo, where electric suburban trains
brightly and contrastingly coloured to indicate
the route — work the succession of rush hours
that make up the Tokyo day. At a station called
Shinjuku, the sight of white-gloved people-
paLLcn plying their trade during the morning
peak, is one of the railway wonders of the world.

The compact geography of the overcrowded

20,000,

!r »
I..,‘

Above f_?.al,fln'f.l._u 2-8-0 steam locomoptive enters a

station, Note high platforms and left=hand rinming.
Top 2 The fast Tokyo Niekko electric tram an the

Tokyo suburbs.

Left 2 Repairs are made to the pantograplis ai
Japan.

Wenakana Station, Gumnta Prefecture,



Japanese islands, which does so much for JNR
passenger trathic, is not so helpful when it comes
to treight. Accordingly, traffic has fallen off in
recent vears, but still amounts to 158 million
tons, carried an average distance of 200 miles in
125,000 freight cars. A notable event was the
imstantaneous conversion of the car fleet (then
55,000 strong) from manual to automatic
coupling. This took place on 17 July 1925 and
is a feat which has never been matched else-
where.

Alas, all these wonders have not led to
financial success; expenses currently run at
140 percent of receipts. This figure is both
better and worse than it seems; in the first
place the high-speed super railway covers its
expenses comfortably. This in its turn means
that the 3it 6in gauge system is even worse off
in respect of its losses.

Lefi: Japan's Tobu Radway sports botk local

electrie and veteran steam.

Below . A French-bwadt clectrie locomatize heads a
passenger tram o South Korea.



— KAMPUCHEA—

See map (Cambodia) on page jo2.

KAMPUCHEA (CAMBODIA)
RAILWAYS
Phnam Penh.

Railways did not come to what was then a
province of French Indo-China unul the early
19305, when a railway from Phnom Penh, the
capital, to the Siamese (Thai) border, was built.
Its projected continuation towards Saigon was
never begun. A second ling, to connect Phnom
Penh to the sea at Kompong Som was com-
pleted in 196g. Although the war in Southeast
Asia has now been over for some time, much of
the yoo-mile system is believed sull not to be in
use. Its nominal returns show 24 steam and
thirteen diesel locomotives, forty passenger and
6o freight cars.

Right: Workshaps of the Narth Korean Raliway ar
Tyengyang with 35 eleciric locomotives under

coRstruction an g 3

Betow : A Norh Korean survey team at work

Sce map on pages 266267,

KOREAN NATIONAL RAILROAD —
KNR

168, 21a Bongrae-hong,

Jungku, Seond,

SUIN;.' I(\.-M}'['lf.

KOREAN RAILWAYS - KL
Pyangyang, North Korea.

The first railway in Korca, between Inchon
and Scoul, was opened around the turn of the
century. An American, James R Morse, was
responsible, Subsequent  development  took
place while the country was under Japanese
rule, but was built to the European gfi-81in
Zatige instead of either the Soviet or _};h[hliltﬁc
standard. This was a little surprising because
the main line from Manchuria to Pusan was to
some extent operated as an extension of the
T'rans-Siberian Railway, which was o a dif-
ferent gauge anyway. The use of Pusan as an
embarkation point invelves a much shorter sea
crossing to Japan than that from Vladivostok,
and passengers were wooed o the Korean
route by superb connecting trains of luxury
cars built by Pullman.

When, in 1945, the Japanese were driven
out, there were 4ooo miles of railway in Korea,
worked by over 1ooo locomotives. Partition
and destructive war followed and since tha
time little information has been available con

cerning the railways in the north, The fact that
a through weckly train leaves Pvongyvang twice
wecekly at 1205 for Peking is the only informa-
tion available - except that on Saturc he

W

train carries a through-car for Mosc




South Korean railway svstem has de-

~

veloped in line with the rest of the fast-growing

onomy of the country. Eight dining car
expresses now cover the 280 miles between
Pusan and Seoul ti.]é!_\', 260 million Passengers
and 47 million tons of freight are now carried.
Ihis
mil
of 390 diesels, 60 electric and eighty steam

1s expected to increase 1o over seventy
ion over the next five years. There is a fleet

locomotives plus 250 electric and diesel railears,
1700 carriages and 16,000 wagons. Three
hundred and twenty miles are electrified at
25,000v AC.

—MALAYSIA—

Sec map on page 302.

MALAYAN RAILWAY
Kerctapi Tanah Melayu,
PO Box 1,

!I\.'h,l’l'rn' f.fl’.’”f’h’r

In British colonial days before World War 11,
travellers from Europe might reasonably have
expected to rough it a little when they travelled
up country on what was then called the Fed-
erated Malay States Railway. In fact they were
greatlv surprised by a train whose facilities,
comfort and smoothness rivalled anything
‘back home’. Such a visible manifestation of
efficiency also extended to the operations of the
railway as a whole and was the tradition on
which the present-day Keretapi Tanah Melayu
has been built.

The full extent of the railway was reached in
1931 with the completion of the East Coast line
from Gemas to Tumpat. Since then there have
only been minor changes to the 1035 miles of
route and 1339 miles of track that now comprise
the system.

The first section of the present system, the
seven miles of the Perak Government Railway
from Keluang to Kuala Lumpur, was opened in
1886. Other states, such as Selangor and Malac-
ca, had their own lines. In 19o1, when some
linking up had taken place, the FMSR was
formed. Perai (for Pinang Island) was in rail
communication with Johor Baharu, opposite
Singapore island, by 1909. The Siam (Thai-
land) border was reached in 1918 and a three-
qll.!ricr—milr causeway over lllr siraits on (o
Singapore opened in 1g23.

During the Japanese occupation, 157 miles
of the 327 mile East Coast linc together with
certain short branches were removed to provide
material for the infamous Burma Siam *death
-ailway’. This East Coast line (which also links
th Thailand) was re-opened In 1951, A

short extension o a new station at Prai (Butter-

worth), completed in 1967, involved a SWIng
bridge - the only one in Southeast Asia - and
15, apart from two industrial branches, the only

addition to the system in recent years.

I freight tramm e Sowrh Korea |

clectirne Bo-Bo-Bo Jucomniii
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Independence trom Britain, which camic in
1457, hardly affected the railway ; on the other
hand, the secession of Singapore from the
Iederation in 1965 has meant customs and
immigration formalities at the fronuer point,
Johor Baharu.

Civil Engineering
Malaysia s not a difficult country for railway
building and the highest railway point is a mere
4oft above sea level and the longest tunnel — on
the East Coast line — only 780xd long. Bridges
are another matter and many rivers have had o
be crossed. (In Malaya, a long narrow country,
the rivers are mostly small but frequent). The
longest bridge, over the Kelantan River in the
northeast, has five 230ft and five 1500t spans.
On the main line 8o b vd flat-bottom rail is
uscd and 6o Ib on the East Coast line and bran-
ches, on hard-wood sleepers. Some continu-
ously welded rail 15 1in use. Speeds are linuted
by curvature to 43 mph, but the railcar sets can
run up to 55 mph. Axle-loads are limited 1o
12,75 tons over the system generally, although
for a period locomotives (the *S' class) with
sixteen tons axle-load were used, but confined
to the main line.

L.ocomotive Landmarks

‘A Railway of Pacifics’ wrote the late Hugh le
Fleming, once Assistant Chief Mechanical
Engineer of the Malavan Railway. Indeed,
during the fifty years preceding the onset of
dieselization in 1957, 198 out of the 283 loco-

motives built for Malaysia were 4-6-2s: they,
ol course, handled all the principal trains.

\ landmark was the first design of 4-06-2, the
‘H® class,
sixty were built by Baldwins of US, Subsequent
variations (the ‘1%, *K's and *0)'s) came from
Britain, mostly from North Brinsh Locomaotive
of Glasgow, within the same weight imitations.
BBetore this, smaller 4-0-0s were the mainstay,

mtroduced In 1907 and of which
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but the Pacifies preceded completion of the
Pinang-Johor maimn line.

T'he first locomotive, which is preserved, 1s a
httle outside-cylinder 0-6-0'" by Ransome &
Rapicr of England, one of the very few built by
that firm. Exceptionally, a ‘main-lines-only’
class with heavier axle-load was tried in the
late 1920s. These machines, eleven 'S’ class of
1927 31, included five with three cylinders and
poppet valves. This complex arrangement set
the seal on the design of Malayvsian steam loco-
motives to the end; but surprisingly and almaost
uniquely this cam=shaft driven valve gear multi-
cylinder arrangement was a success and the 68
YO (later *50%) class of 1938 1946 remained the
mainstay of stecam in Malaysia unnl dieseliza-
ton.

This was another indication of the quality
of the Malavan Railway suaff; many other,
larger and better known administrations tried
and farled to maintain mulo-cylhindered poppet-
valve steam locomotives, The atfection felt for
the 4-0-25 is reflecied in the presentation of two
of them in working order, by a group of people
connected with the railway. They are occa-
sionally used on special trains, the regular use
of steam having ended in 1975.

Names arc a feature of all Malaysian road
locomotives, steam and diesel; even the railcars
carry them. A black livery with polished fittings
and so on was standard before 1gg41; after the
war, for a period, green hined in black and
with copper-capped chimney
used. The steam {lect was converted from coal
1o oil during 1949 1953. Tests made in 19356
with a view to runming faster trains showed that
the *36° class Pacifics with 4ft 6in diameter
wheels could run at speeds up to 70 mph;
vindication of the three cylinder arrangement
regarding balance, and of the poppet valves
regarding freedom of steam and exhaust flow,
At least it would have been had such speeds
been needed in service.

orange was

Diesclization proceeded i a very orderly
way. Afier experience with some diescl shunt-
ing locomotives which arrived in Malaysia as
carly as 1943, the first main-line diesels were
the 26 1500 hp ‘20" class Co-Cos delivered

trom English Electric in 1957, In 1963 the
Japanese manufacturer, Kisha Seizo Kaishu,
sent fifteen 1ooo hp 21”7 class Bo-Bos, followed
by a further ten in 1968, Finally, English
Electric in 1971 delivered a further forty
Co-Cos (the *22° class), of 1700 hp. In addinon
1o these g1 road diesel locomotives, there are 41
shunting locomotives and 22 railcars.




Passenger Trains and Statistics

Unusual nowadays among the world’s railways
are three classes of accommodation. It 1s true
that the best night expresses *Southern Cross’
(Kuala ILumpur-Singapore) and *North Star’
{Kuala Lumpur-Butterworth) are only first
and sccond class, while locals are second and
third. Nevertheless the best day trains on the
same routes (‘Magic Arrow’ and ‘Goiden
Arrow’ respectively) do carer for all three. An
appropriately named “Golden Blowpipe’ serves
the East Coast line. Through international
trains run three times a week from Butterworth

1o Banghok. Average speeds are in the 30
35 mph range, railears being substantially
quicker. Six mullion passengers are conveyed
in a typical year using a fleet of 3435 carriages.
Brown and cream livery was the standard, but
recently maroon with vellow lines has beenused.

A recorded 8713 wagons (four-wheel and

bogie) were used to convey 3.7 million tons of

freight an average of seventy miles. Receipts
arc g7 percent of expenses.

The vacuum brake is used, together with
chopper-type couplings. Wagons can be inter-
changed with the Thailand railways.

thowe : One of the wbiguitons North Brigsh
Luocomotrve Company Pacifics at work on the mam

west=coust fine i days of steant.

Extreme left : A furest staton on the metre-gange
Walayan Rartway. Tonber 1s a valuable expore from

the country.
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The magesiy of Kuala Lumpur Station, Malaysia.







Signalling and Operations

Present=day praciice has evolved very much on
British lines, with traditional semaphore signals
and electrie token working on most sections
of the single line. Colour light installations also
exist at Perar, Kuala Lumpur and Singapore.

Administration and Finance

The headquarters of the syvstem are at Kuala
Lumpur. It is administered as a public corpora-
tion under a general manager responsible to the
Minister of Communications. Expensesin 1974
amounted to 87 percent of receipts. It is re-
ported that studies are being made of the
feasibility of constructing a transverse line
runming castwards from Perm to the cast
coast.

SABAH STATE RAILWAYS
Kuta Kmabaln,
) .r."".u'l.'.

s1a but then British North Borneo, was

ted between 18¢6 and 1go3 and ex-
o1 1o too miles of metre-gauge line.
It s & [
rubber w

tends almo
on the west coast in the rice,
mber producing arcas. A quirk
indicating 1ts onigin is that its trains provide
first and third class accommodation only, as in
pre-1950 Britain.

Iive steam and filteen diesel locomotives
with ten railcar sets, 23 carnages and 150

262

I'he railway in Sabah, an outer province of

BT
ry
o R
T 4 e

wagons handle 175,000 passengers and go,000
tons of {reight annually. Expenses are 180 per-
cent of receipts,

—NEepaL——

Sec map on pages 278-279.

NEPAL GOVERNMENT RAILWAY
Birgany,

\I(‘P(Hr.

JANAKPUR RAILWAY
Khapurr,
\Il'lf'eﬁl.

Nepal is a small mountainous kingdom on the
northern frontier of India. T'wo short thirty-
mile z2ft 6in gauge railways run from the border
to rail-heads in the foothills. The older one, the
1927 Nepal Government Railway, which ran
from Raxaul to Amlekhganj, is now reported
chopped to a mere six miles. 11 true, even the
naming of its seven steam locomotives (in-
cluding two Garratts) after local gods has
fatled to avert this disaster. The other line,
further to the west and known as the Janakpur
Railway, appears still to be in operation from
Javnagar to Bizulpura,




Left s Passengers arrive to travel on this North Battom rrghe . Lands Koral, the terminus of the — P e ——]
Borneo Raway (now Sabah, a province of Kkyber Railiway AKISTAN
Walaysia ) railcar by boat,

See map on pages 278 274

\s a nation, Pakistan is barely thirty years old;
the British Raj may have succeeded ingiving the
old India a reasonable railway system but failed
to give her unity. Hence, two wars and for many
vears, good undisturbed grazing on part of the

Bottam, centre: A 2t bin pauge passenger trawm on old Lahore-Delhi main line. It is pleasant o
the Nepal Ratlway. The engane is typically Brinish, Belomw . A modern Malaysian Raddways diesel, the record the recent re-opening of this once busy
an Avonside o-f-2 tank, and the tram a local from & am. Exvpress Rakyat', leaves Smgapure for artery of ecommerce to traffic.

Ravanl vo Amelkbeany ( tos small to appear on map ). Butterioorth, 1358 Ignoring the lines in what is now Bangla-

desh, the railways which Pakistan inherited
consisted of the lions share of the old North
Western Railway (in 1946 the longest in British
India), plus the Western portion of the metre-
gauge Jodhpur lines. All are now amalgamared
into a single state system.

PAKISTAN RAILWAYS - PR

Lahore,

The first section of the Pakistan Ralways wasa
line to by-pass the un-navigable reaches of the
River Indus near its mouth. It went inland from
the scaport of Karachi 108 miles to Kotri and
was known as the Scinde Railway. The cere-
monial first barrow-load of carth was moved on
29 April 1858 and the line was opencd on 13
May 1861, It was part of a plan for a rul and
river route from Karachi (and hence, London)
1250 miles to Delhi. At first almost half’ the
distance was by paddle stcamer on the River
Indus. In winter there is barely enough water







An Amerscan Locomotyve Company diesel at the
head of the Bolan Mail at Mack station, Pakistun




to navigate; in summer the river can be up to
fiftcen miles wide without marked channels.
Navigation was very much a hit and miss busi-
ness and the consequence was that the Indus
State Railway opened in 1878, giving a 2200-

mile all-rail route
at Sukkur
Caleurra.

Because of the strategic importance of the
legendary Northwest Frontier, then very much
a live issue because of the aggressiveness of
Imperial Russia (how history repeats itself),
railways in this area were mainly financed and
constructed by the government of Indiadirectly
rather than by private enterprise.

The 1702-mile North Western Railway was
formed in 1886 by the amalgamation of the
state-owned lines and purchase of the private
state-guaranteed ones. By 1947 it had grown to
hdgo miles, including 53 miles across the Per-
stan border. After partition, 1850 miles were
lost to the new India, but 30 miles of metre
cauge were to be added o make the new three-
gauge Pakistan Western Railway. The old
NWR had been solely broad and narrow (2fi
Oin) gauge. In 1974, after East Pakistan had
become the independent Bangladesh, the
PWR became Pakistan Railways.

Large areas in the west ol the country are
devord of railways (largely because they are
virtually devoid of people also). One line which
does thread this wilderness 1s the 455-mile
Nushki Extension Railway out of Quetta, buile
for strategic reasons in World War | and (with

apart from the Indus ferry
from Karachi right across to

the Germans approaching the Caucasus) re-
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nstated 0 World War L. Its terminus at
Zaldan in Iran - the strerch across the border
was recenthy handed over to the Iranians - may
shortly be rail-connected, (except for three rail
ferries) on standard gauge, to more familiar
places such as Paris or London. The NER
itself runs through country where stations are
fiftv miles apart and the whole annual rainfall
of six to seven inches can fall in one dav with
dire results,

Civil Engincering

It is no accident that the civil engineering
section dominates this account. Formidable
and unpredictable adversaries which must be
overcome are the River Indus andits tributaries,
the Jhelum, the Ravi, the Sutlejand the Chenab.

FFurthermore, the unbending requirements of

military strategy in demanding railwavs built o
main-line standards in some of the most in-
hospitable country in the world, is another
reason for civil engineers to come to the fore.
The longest tunnel in British India, the 2.5-
mile double-track broad-gauge Khojak tunnel|
leads only to a dead end a few miles beyond the
far portal, near the old fort of Chaman on the
\fghan fronticr.

Perhaps the very existence of this line, as well
as that of its opposite number, the Khyber
Pass Railway, meant that they never had to be
used to transport troops in anger. On one
occasion, the Amir of Afghanistan was invited
to visit London and, in order to both honour
and impress him, the great broad-gauge twelve-
al special train was sent to Chaman

car Vice-reg

tor his party to begin their journey. With four
2-8-0 engines, two at either end, the train set
off up the 1 in o grade and entered the tunnel.
Alas, in the smoke and darkness His Highness
panicked and pulled the communication cord.
It was some time before they got going agaimn.

The Khyber Railway with its reversals,
tunnelsandspirals wasanequally greatachieve-

ment, partly because the engineering staff

were, in a land where tribal custom rather than
Imperial law prevailed, regarded by the tribes-
men in the same light as a Victorian English
gentleman might regard the pheasants and
rabbits on his estate. In the end a ‘close season’
was negotiated for the daylight hours and the
tribesmen made money as contractors for the
building of the line.

It is possible that one or both of these strate-
gic hinks (the former 1s the most likely) which
now end at stop-blocks close to the fronter,
might become commercial if Afghanistan goes
ahcad with her railway construction plan.

The overall length of the railway bridges on
the PR exceeds 75 miles and their continued
existence mvolves a constant battle against the
forces of mature. Floods, earthquakes, winds,
heat and cold are all on the grand scale. Tt
should be noted that, at river crossings such as
oceur in Pakistan, not only has the bridge to be
built but many miles of upstream containment
works need to be constructed also. Even then
a river may decide to seek new pastures, creat-
ing new gaps in the line, but leaving a great
bridge high and dry.

The bridge with the greatest span is the



1ghz-built steel-arch Avub Bridge across the
Indus at Sukkur, replacing the Lansdowne
Bridge, a tantilever structure, which when
opened 1n 188¢, held the record for the world's
greatest span of 82oft. The longest bridge was
the 1876-built Alexandra Bridge across the
Chenab, on the line between Lahore and
Rawalpinds, the length of which was originally

1.75 miles. There were 64 spans. As a result of

river tramming works, the length was reduced by
more than half in 1890, the girders being
recovered and used elsewhere The longest
bridge then became the mile long Jhelum
River bridge (on the same line) of fifty spans;
it was completed in 1878,

Locomotive Landmarks

In common with the other railways in British
India, the NWR took the standard BESA and
IRS designs of steam locomotive. Some foo
(520 broad, forty metre and forty narrow gauge)
are still in service, including the only BESA
4-4-0s that remain. Betore 1947, the NWR was
burning 3500 tons of coal daily, all of which had
to be raled from faraway Bengal. So, after
independence, the steam fleet was rapidly con-

verted to oilburming and plans laid to dieschze
as quichly as possible. The current dicsel flect
numbers 300, the majority being General
Motors units and, of course im-
ported. Two main-hne diescls supplied by
\rmstrong=Whitworth with Sulscr engines in
1935 had teething troubles which were never

standard

overcome, but this early enthusiasm for diesel
power was the result of having so much maleage
in waterless country.

Pakistan has virtually unlimited and, of
course, mexhaustible resources in the way of

water power lor generating clectricity. The
busiest lines, those centred on Lahore, have
accordingly been electrificd - the 100 miles to
Khanewal in 1974 and the 150 miles to
Rawalpindi currently in progress

In the past passengers on what is now the
Pakistan Railway have suffered death from
heat-stroke in the Sind Desert and frost-bite
in the Zhob Valley, the narrow-gauge hine on
which the 7212ft summit of the system lies, On
the Nushki extension one could be days away
from rescue if breakdown occurred and the
victualling of the box-van ‘buffet cars’ took
this into account,

The tamous ‘Frontier Mail', Bombay o
Peshawar, no longer runs beyond Amritsar and
the “Quetta Mail” no longer needs four steam
engines driven all out to climb the twelve miles
at 1 in 25 leading 1o the Bolan Pass, but the
PR’s shghtly more prosaic services arce both
cleaner and quicker, the best tramns having air-
conditioned as well as diming facilities and
first- and second-class accommaodation. Ro-
mance, however, *sull brings up the .15, as
Kaphng (who was born and worked m Lahore)
putit  or rather the ogoo Fridays only, Khyber
Pass train from Peshawar, still steams with
o-6-0s front and rear.

Currently the Pakistan Railway carries 28
mullion tons of freight an average of 19o miles
each vear, The annual passenger count is 318
million. Expenses are 76 pereent of receipts.

I diesel-clectric locomotive on the Karach-

Top lefr:

Laliwre express

Fup raght . A Brash=-budde mside=c ylmder o-6-
warks fard at the head of the weekly mrvea
from Peshamwar 1o Landi Kotal, Pabisia







A tran leaves Coluntbo, Sri Lanka.
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— PHILIPPINES —

See map on page 3o2.

PHILIPPINE NATIONAL RAILWAYS -
PNR

943 Claro M. Recto . fI'('JHh’.',

Vamila.

The first railway in the Phihppines was on the
main island of Luzon. It was opened on 24
November 18¢2 and ran 123 miles northwards
from the capital, Manila, 1o Dagupan. This
was the 3t 6in gauge Manila Railway Company,
financed in Britain. Extensions followed, but
bankruptey and reorgamzation as the Manila
Railroad took place in 19o6. In 1917 the govern-
ment was obliged 1o acquire the svstem. It was
reorganized in 1967 under the present title.

Current returns show its extent as ‘about
1052.079 km' (658 miles). Train services are
unusual in that three classes of accommodation
are provided plus first-class sleeping cars on
overnight runs.

Seventy-six diesel locomotives, sixty diesel
railcars, 140 carriages and 1700 freight cars
handle 4.5 million passengers and 400,000 tons
of freight, the latter hauled an average distance
of 130 miles.

The small island of Panay has a seventy-mile
public north-south line, dating from 19obh: it
was originally the Philippine Railway Com-
pany, but since 1975 it has been known as
Phividee Incorporated; however, the scale of
its operations may be judged from the fact that
nine diesel locomotives do the work.

No public railways exist on the island of
Negros, but there are numerous sugar planta-
tion lines, believed still to exceed 1000 miles in
total. Most are 3ft gauge, but the largest (the
Victorias Milling Company at the northern tip
of the island) was noted for having more than
200 miles of 2t gauge line.

—SRI LANKA—

See map on page 278.

SRI LANKA GOVERNMENT
RAILWAY

PO Bux 355,

f’:u!-‘}.imr}u.

Until independence in 1947, Ceylon (as Sri
Lanka was then known 1o the world) was part
of India. It is an extremely beautiful island
400 miles long by 200 miles wide, just off the
southern tip of the sub-continent. [ts railways
were part of the Indian system, linked to the
mamnland by arail ferry as well as by that strange
tongue of land known as Adam’s Bridge. Apart
from one short line near Colombo -~ known as
the Kelani Valley Railway and familiar from
film scenes taken there in ‘Bridge over the
River Kwai' - thesystemis (rather surprisingly)
of 5it 6in gauge. One would have thought rhat
metre gauge would have been more suitable

joo




in view of the mountainous nature of the
country as well as its detachment.

The first railway ran 75 miles up into the hills
between the capital Colombo and Kandy, It
was opened in 1861; since then extensions
under government auspices have increased it to
almost 1000 miles.

Steam power Indian pracuce;
dieselhization in a coal-less land came early and
currently 120 diesel locomotives cover the bulk
of the work, the forty steam locomotives on the
books seeing little use. There are 30 passenger
and 3900 freight cars as well as 75 diesel railcars.

followed

—TAIWAN——

See map on pages 266 2067,

TAIWAN RAILWAY
ADMINISTRATION
2 Yenpimg North Road,
Tatper.

The beginning of railway construction n
Taiwan (then known to the western world as
Formosa) did in fact just precede its occupation
by the Japanese in 18935 even so the main line
from Taipei, the capital, down the west side
of the island 1o Kaohsiung in the south was
built entirely to Japanese standards, including
its gauge of 3ft Gin, ns rolling stock and the
methods of operation.

A vast network of 2ft fin gauge lines (with
some 241)  estimated 1800 miles in extent
serves sugar plantations in the south-west,
timber growing areas in the centre, coal mines

in the north and, unul very recently anyway,
offered public service along the east coast. The
timber lines were (perhaps are still) one of the
very last haunts ‘in the wild’ of the fascinating
Shay-type geared steam logging locomotive,

The exploding economy of Taiwan is leading
cleciri-
fication of the west-coast line, as well as gauge
conversion and upgrading of the east coast line,
together with its linking to the main system.
Statistics are accordingly offered with more
than the usual reserve, but curreni returns
show r1go steam, 1bo diesel and 74 electric
locomotives, 1200 passenger and 7500 freight
cars providing transport for 143 million passen-
gers and seventeen million tons of freight (the
latter hauled an average distance of g5 miles).
Expenses are 84 percent of receipts.

to extensive changes to the railways

Top: A three-cylinder Pacific heads the afternoon
express fur Mawdla owt of Daw station on the old

Wanila Rathiway w the Philippines.

Buttam centre:

the Plaleppines.

1 y=4-2 Atlantic pulls a locad tram m

Belwwr : o1 diesel-fhauled local teain w Taiper, Tatwan.
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—— THAILAND —

See maps on pages 266-267 and joz.

STATE RAILWAYS OF THAILAND
Bangkok.

Thailand s an odd-shaped country, with a large
head and a long tail. The northern part, roughly
triangular with its southern and western sides
cach about s00 miles long, 1s generally hilly to
mountainous, broken with some great rivers
and large areas of plain in their valleys and
deltas. The southern part, some 700 miles in
length but often only twenty or thirty miles
wide, occupies (or in the northern part shares
with Burma) the isthmus joining Malaysia
with the main continental landmass. Hills and
tropical jungles compete with coastal plains
for the territory of Thailand. Most of the land
is fertile and rich, but not favoured with any
significant mining or industrial development.

History

The Royal State Railways of Thailand have
always been among the better-organized small
systems of the world. Thailand maintained 1ts
independence through the colonial era, at the
cost initially of remaining backward and un-
developed. One short isolated standard-gauge
line was opened in 1893 but the main system,
for which metre gauge was adopted, began in
the late 18gos. The southern main line, to the
Malaysian border at Padang Besar and so
joining the Malaysian system was completed
in 1918. The northern main line, from the
capital Bangkok to Chiengmai (460 miles)
was completed in 1926. Branch and secondary
lines followed, and some construction is still
continuing. The northern and southern lines,
starting from terminals on opposite sites of the

Chao Phraya River at Bangkok, remained un-
connected until the great Rama VI ]Jrf..lgc
some distance north of the city was built in the
mid-1930s. Present route mileage is around
2500.

Locomotive Development

The Thais have not developed any particular
style in locomotives. The majority in prewar
days were of American build (although French,
British and Swiss designs were also used in
some number). After 1945 a large number of
steam locomotives were obtained from Japan.
None were very large; 2-8-25 and 4-6-25 pre-
dominated, designed for an axle-load of no
more than 10.5 tons. However, they were
remarkably well-maintained and until stan-
dards fell towards the end, Thailand must have
had the most sparklingly clean and handsome
fleet of steam locomotives anywhere in the
world on a main-line system. Wood fuel was
widely used, with oilburners latterly doing the
hardest turns.

Thailand commenced dieselization  very
carly, with a number of quite high-powered
and successful diesel-clectric main-line ma-
chines of Danish build as early as 1928. The
changeover, however, was very deliberate, and
not completed until a large order for French
diesels was placed in the early 1g70s.

Train Services and Rolling Stock
Passenger trains are relatively frequent, and
the best of them quite fast (averaging around
35 mph overall) with a line speed limit of
generally around 45 mph. There is suflicient
modern rolling stock for ‘most long-distance
services, including air-conditioned  sleeping
cars for the minority of travellers wanting
them. Branch lines and loeal workings around
the capital city of Bangkok are often served
with diesel railcars.

Operations and Signalling

The only double track occurs in the immediate
neighbourhood of Bangkok, with automatic
signalling. Principal lines are worked with the
electric tablet system, together with the vacuum
brake, one ot the nearly universal British in-
fluences on Asian railway practice. Only the
least important lines are worked by telegraph
and train order.

Administration and Finance

One benefit of Thailand’s continuing degree of
partial economic insulation from the rest of the
world is that inflation is not a very serious
problem; a mattress would have done better
filled with faht than most Western currencies
in recent years. The raillways were permitted
in 1975 to raise their charges for the first time
in twenty vears, by less than five percent. As a
result, the system which raditionally paid its
way is now in deficit, to the tune of about ten
percent of gross revenue. It is about twenty
years since most Western railways did as well
as this. Added to the impression of pleasantly
unassuming all-round competence received by
the traveller, the indication would seem 1o be
that the Thais do not need lessons on how to
run their railways.

USSR
See Europe: USSR

| Japanese-built 2-8-2 woadburner wih polished
brase and elean dark green livery approaches
Banglol wel a wved tram. Nteam has wow been
bawmeshed from vortually all trasus in Thadand.
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—VIETNAM——

See maps on pages 266-267 and 302,

VIETNAM RAILWAYS SYSTEM -
RCFVN

Hanos.

The first railway in what 15 now Vietnam

then a province of what was at that tme
F'rench Indo-China - was the short tramway
from Saigon to My Tho, constructed in 1885,
\nother small line near Hanoi appeared in
18590, but it was not until r9o2 that a start was
made on the 88o-mile coastal line between the
two muain cities. Paul Doumer, who governed

in Hanoit on behall of France, had the vision of

a national railwav system which would connect

304

with on¢ in Siam (Thailand) and hence with
lines still to be built in Malaysia and Burma.
This policy shows very clearly the unusually
benign objectives of French colonial rule in
this part of the world; instead of running in-
land from the principal ports to exploit the
natural resources of the interior, the railway
system was laid out for communications and
trade internal to the country.

Alas, it did not do so for long; World War 1
and subsequent financial problems delayed
completion of the line from Saigon to Hanoi
until 1936. It functioned throughout only for a
brief five years, when 37 vears of bloodshed and
destruction intervened to preclude through rail
connections.

T'he line westwards to Phnom Penh in Cam-
bodia was never built ; on the other hand, lines
running northwest and north from Hanoi into

China, completed in 19oz and 1goj respec-
tively, have functioned fairly continuously
ever since. Thelater was converted to standard
cauge to aid arms supplies during the recent
North-South struggle and is the only part of
the system laid to anything other than metre
gauge,

Steam power was mostly supplied by French
industry, although Germany sent locomotives
berween the wars as reparations and Switzer-
land obliged with cog-wheel power for the
rack-and-pinion Dalat branch. The mainstays
of the line were numerous 4-6-2s and 2-8-25 -
scaled down and simplified but very neat
versions of domestic French steam power,
supplied during 1947-49. It had been reported
that stecam was now virtually finished in
Vietnam, but it was at the centre of the stage on
the occasion of that ceremonial first through




train from Ho Chi Minh City (Saigon), which
arrived at Hanoi, behind French built 2-8-2
No rg1-121 on 1 January 1977. Twenty-three
US-buile diesels were supplied in 1963, but
many would have been destroved in the
fighting.

Having said carlier thar the Himalayas are
the one mountain range to remain unconquered
by rail, one perhaps should have qualified this
by adding . . . ‘except where they run down to
the sea in Viernam'. Even so, the engineering
problems were formidable: ten tunnels in-
cluding onc 3booft long and a river bridge
with 410oft berween aburments. This is why
this strerch south of Da-Nang was the last 1o
be completed and took so long.

Virtually none of the line was operational
when peace camein 1973, Very lirtle destruction
was in fact due 1o enemy action — their ‘own
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troops’ were much worse. Steel sleepers made
excellent bullet- and splinter-proot shelters
and strong points, and miles of track were
precipitately removed to facihtate the move-
ment of tanks along the right-of-way. In 1964
a hurricane did terrible damage tothe southern-
most section and the line was not sufficiently
valuable from a military point of view to be
worth the effort involved in restoration ar the
time.

Since the through train service on the main
line comprises two trains a week, taking four
days for the 82o0-mile journey, the Vietnam
railways have a little way to go before they
reach the rop league regarding service, Bur as
always, communications serve to intcgrate
dispersed communitics and this no doubt
cxplains Hanoi’s atttude that some sort of
train service is better than none.

Dwreee the Vietnamese War a e |'.|’I'ljr'.||'1'||'l’nl’_'_’l'|’
tearn wears Thie Daee, The tramm s come from
Savgon  Ho Chy Nlndy Chty ) and is en ronte Lo Bien
Hua headed by a GE diesel electric pustang toeo flat
cars alead af W s @ prodectim R pEessire ey
e armonred velucles between the engine and

passenger coaches
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\ustralia

General Information

Yustralian National Railways

Public Transport Commission of New South
Wales

Queensland Railways

South Australian State Transport Authority
Rail Division

Tasmanian Government Railways

Victorian Government Railways

Western Australian Government Railways

Indonesia
Indonesian State Railways

New Zealand
New Zealand Government Railways

Oceania
Fiji Sugar Corporation Railway

—— AUSTRALIA—

See map on pages 310-311,

General Introduction: History

Very roughly oval in shape, the Australian
continent 1s something over 2000 miles from
east to west and 1500miles from north to south.
Rainfall, and therefore the population, are both
concentrated on the southeastern and castern
shores : the further north and west one goes, the
drier the landscape, to such an extent that
three-quarters of the area can be called desert.
Recently important mineral workings in the
northwest have begun to be developed on a
very large scale: but even so, nearly thirtecn
million of the nation’s 13.5 million inhabitants
live in the eastern half of the country, and the
majority of them in the great cities of Svdney,
Melbourne, Adelaide and Brisbane. The land-
scape, though not without arcas of hill, forest,
mountain and scenic beauty, tends more often
to be relatively featureless. The typical Austra-
lian railway scene is thus cither a busy clec-
trified urban commuter multple-track, or a
straggly single line running to the remote hon-
zon and far bevond, though sull hardly notice-
able on the map - sometimes very busy but
much more often carrying very little traffic
indeed.

The picture is further complicated by the
gauge problems. Australia has been a unified
federation only since 1goi, and the older states
were not only responsible for the original
development of the railway networks, but still
retain much greater autonomy on railways and
most other domestic policies than the otherwise
comparable American states. At the beginning
of construction in the 18508, Irish engineers in
Victoria and South Australia determined that
the gauge in those states should be 5ft 3in. New
South Wales refused to follow this lead, and
insisted on 4t 8Lin instead. Coming along later,
Queensland and Western Australia pleaded
poverty and adepted the 3ft 6in gauge, and
South Australia subsequently backslid and
built over a third of its final milcage to that
gauge too. Consequently state boundaries,
with the one fortuitous exception between
Melbourne and Adeclaide, marked break-of-
gauge.

Much has been said about the inconvenience
of all this, and quite a lot done to mitigate it A
standard-gauge line reached Brisbane in the
19305, on a ncw formation from the border
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some seventy miles south; thirty years later
standard-gauge track was laid beside the broad
across Victoria from Albury to Melbourne,
some 190 miles. The transcontinental link,
completed in 1917, was always standard gauge
between Port Augusta and Kalgoorhe, where
it joined the Western Australian system; but at
its castern end it linked only with the South
Australian narrow gauge. A junction with the
5ft 3in gauge at Port Pirie was not achieved
until 1g42, and thc truc transcontinental link
did not really come into existence until 196g,
with the completion of gauge conversions or
construction of new routes between the NSW
system at Broken Hill and Port Augusta, and
Kalgoorlic and Perth. Adelaide still awaits the
standard gaugc.

The railway systems are, in general, sull
operated by the states. The Commonwealth
government had the central desert sections of
the east-west and still unfinished north-south
transcontinental lines, but little else, untl in
1973 an attempt was made to induce the states
to transfer their railways to the newly formed
Australian National Railways administration,
which took over the Commonwealth lines. By
1978 only South Australia (for non-suburban
lines) and Tasmania had done so, leaving the
ANR with a scattered assortment of railways
on all three gauges.

Further description will be more convenient
state by state, However, two small general
points remain to be noted. One is that, through-
our, Australian railway practice is heavily
influenced by British, although ecach state
system has a very distinet style of its own, The
other is that all the 3ft 6in gauge undertakings
started froma position of inferiority, as poverty-
stricken substitutes. In the steam age, Austra-
lia had no main lines of this gauge which would
cven stand comparison with those in New
Zealand, and they were very poor relations
when compared to those in Japan or South
Africa. Modernization has not closed this gap
by any means.

Top: In Iustraha's Novthern Terrnory, the
tradiional steam tram serves scattered communitres.

Righe : fw Commonwealth Raddway days, a diesel-
hawled frewght crosses the Nullarbor (‘o trees') plam
an the Trans-Anstrahan Railway.

Yppe 306307 2 A New Zealawd freight hanled by a
Fapanese-bunlt ' Dy’ class Bo-Bo-Bo diesel-electric
fecomaotive amdst the mowntans of South Lsland.




AUSTRALIAN NATIONAL RAILWAYS
(Formerly Commonwealth Railways)

55 King Wilham Road,

Nuorth Adelarde,

Saouth Australia, 5006,

Betore its recent reorganization and take-over
of lines in South Australia and Tasmania, the
old Commonwealth Railways system was in
four sections. The most important was the
Trans-Australian, completed in 1917: 1100
miles of 4ft 8Lin track from Port Augusta to
Kalgoorhie, serving nointermediate place of any
importance whatever and including the famous
joo-mile straight section on the Nullarbor
Plains. It was crippled until 1969 by a break of
gauge at cach end and only since then has it
achieved a useful flow of traffic; coastal ship-
ping had most of the transcontinental business
before, including passengers until the airlines
took them. There is also the remarkable ‘ Indian
Pacific’ streamliner from Perth to Sydney,
built in the image of the very best American
long-distance passenger trains, vears alter most
of them had disappeared, but booked solid
months in advance (and still, be 1t added,
losing moncey).

The second and third sections were the two
parts of the never-completed 31t 6in gauge
north-south transcontinental; 770 miles from
Port Augusta to Alice Springs, in the centre of
the continent, and the now inoperauve oo
miles from Darwin to a tin shed comprising
what even a small map shows as the wwn of
Birdum. ‘The Alice Springs section is due to be
replaced mo1g81 by a new standard-gauge hne
on a different route ; since the amount of traffic
it carries does not in any way overload the
weekly mived, to relieve congestion with 500
brand-new miles of track buth for no other
purpose is ineredible. "The fourth section, four
miles long, links Canberra with the New South
Wales system.

PUBLIC TRANSPORT COMMISSION
OF NEW SOUTH WALES

)‘;.-u,r.\,r.-urr ”am-.'l

1 York Street,

Sydney.

e Ll . e e

- - k- e

This standard gauge system, with just over
fooo route-miles, 1s the most important in
Austraha. The principal main lines radiate
from Svdneyv, northwards to Brisbane (Goo
miles) via the important coal-mining centre of
Newcastle, westwards to Broken Hill (700
miles) and so bevond, and south-west to Albury
{400 miles) connecting with the Vicrorian dual-
separated gauge line o Melbourne, with a
branch connecting to the Federal capital at
Canberra, 200 miles from ‘Sydney. The gaps
between these main routes are well filled with
secondary lines and branches so that except for
the western third of the state, there is good
geographical coverage. Very few branches have
s0 far been closed; the total length of the ner-
work has declined by only forty miles in the
last twenty years. But lately, since the railway
management was assumed by the Public
Transport Commission of New South Wales,
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many rural lines have had their passenger traing
replaced by road services.

Of all Australian railways, the New South
Wales svstem followed English precedents and
practice most closely. Stations, signalling, and
rolling stock could, untl recent years, have
almost passed for English. Unul the 1g20s the
same was true of locomotives; Dugald Drum-
mond spent some years in Sydney and left his
mark on a fleet already much influenced by
L&NWR practice. But with the larger, final,
steam types, the resemblance was less marked,
inevitably so perhaps when it came to heavy
4-8-25 and Garratts, although the rebuilt BR
Bulleid Pacifics were strikingly like the final,
unstreamlined, C38 class of 1943. Modern
diesels are of American type, though built
locally, and unremarkable. The Sydney subur-
ban lines, including an underground section
and of course two tracks across the famous
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Harbour Bridge, are electrified, with much use
of double-deck multiple units, and some main-
line electrification near Sydney includes the
heavy and spectacular chimb over the Blue
Mountains.

Principal train services, though not particu-
larly fast (not all main lines have speed limits

as high as the maximum of 70 mph), are of

a high standard with modern air-condirioned
stock. Some less clegant main-line trains still
survive, including some of the traditional all-
stations overnight mails, and passengers on the
rural branches which still cater for them may be
carried in wooden-bodied railcars of whar would
be quite remarkable antiquity were it not that
other states have equally venerable vehicles still
in service.

As in most other states, New South Wales
railways were built predominantly by the
state for development purposes, originally very

cheaply. In difficult arcas main lines have been
improved as money became available, often
more¢ than once, by deviations to case gradients.
Traditional policy has been to run the railways
as a public service, holding down charges as
much as possible ; the trouble with this benevo-
lence, as always, is that with the development
of other modes of transport, the railways are left
catering for the low-value end of the marker
withourt the capital to provide attractive com-
petitive services. Particularly when politicians
also lean on the level of charges in an endeavour
to frighten away inflation, horrendous losses
are the result, and New South Wales has not
escaped or yet escaped from this predicament.
Indeed, this paragraph can be applied without
amendment to railways in all the other states.
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Left o A new double-deck electric tramm fir Sydney's

suburban service.

Extreme left, centre : The Hawkesbury River Bridee
situated 37 miles north of Syduey on the mamn

nerthern line.

Exireme teft, hotrom : Sydney's famons Harbour
Brudge, crossed by two lines of rarlway and six lanes

of highmay

Below - This .~'L'.Ir,"-l,nr|ajﬂ.'|".l'g'rf diesel tramn 15 used betiveen
..‘!']'.I'm'_r and Nowra on the south coast,




Vwve : A dresel lecometive ( Ausiralian-built but of

{merican Locomptive Company design ) waiis ar
Sydney Central Stann to take the *Gold Coast
Ex press’

Top right : The "Sowthern Awrara” Syduey to
Welbourne express. Standard gawge was completed
thironal to Melbourne in 1962

Extreme right : An American 2<8-2 pulls a freight

tram wear North Rockhampron, Oueensland.

I strcamlmed 4=0-2 locomntive pulls the
Sunth Coast Dayheln Ex pross’

o Wylns




QUEENSLAND RAILWAYS
Radway Centre,

303 .'".'.a".liw.r.-! .‘\'n-f'rr,

Brishane

T'he present route mileage of the 3t Oin gauge
Queensland Railways sysiem is just over hooo,
which represents a decline of about five percent

over the last twenty vears. However, the culling
of rural branch lines, though not oo severe,
has gone deeper than that; the figures mask a
real growth in recent vears with the construe-
tion of several hundred miles of new line in the
Townsville, Mackav and Gladstone arcas to
serve new coal, phosphate and nickel mines
The effect of these flourishing new develop-
ments has meant thar despite suftering the same
difficulties as other states, the Queensland
railwavs come within  thirteen  percent ol
meeting their expenditures with revenue,

The system is based on the long (1040-mile)
main line along the coast {rom Brishane to
Cairns. Five lengthy branches run westwards
and inland, up to 500 miles or so, and further
branches give reasonably good geographical
coverage of most of the state. Passenger services
present a similar picture to other states, with a
good maodern train from Brishane to Cairns and
rather moderate ones still running clsewhere;

Y15



rebeingelectrified  SOUTH AUSTRALIAN ST i The SAR was much the smallest mainland state

¢ i lecrric . TRANSPORT AUTHORIT £ system, with a peak length of only some 1600

|n|11r to run on them; the first  DIVISION route miles of 5ft 3in and under 1000 miles of

yme thirty vears ago, never  Ratway Station, 3ft bin track so 1t made understandable sense

their motors fitted and were worn out  Nerth Terrace, for the undertaking to be transferred to the
auled round by 4-6-4Ts and later by ldelaide. Australian National Railways (except for the

¢l locomaotives. unimportant Adelaide suburban lines) in 1978,

_R civil engineers were alwavs extremely  "The South Australian Railways system proper The SAR presented a more modern aspect

: ¢in the matter of axle-loadings, and  was mainly confined ro the small area in the earlier than most state sys in part this was

stem never had anything like a big steam  south-cast corner of thestate, less thana quarter  achiev ring ays with a fleet of big
omotive, modern or otherwise, some unsuc-  of the whole, around the capital, Adelaide. The [ ‘omotives of marked and severe
sful latterday Garratts hardly excepted.  exception was the detached 3ft 6in gauge sy American appearance (although curiously
Nowadays, and particularly on the heavily used  tem based at Port Lincoln in the Eyre penin-  enough most were butlt in Britain). These com-
mincral lines, the QR come nearer to making  sula. The remainder of the state had only the  pared oddly with some brass-bound mid-nine-
tull use of the 3ft 6in gauge. two Commonwealth transcontinental routes.  teenth century relics which nevertheless sur-




vived into the diesel age. However, the short
distances involved coupled with the policy of
maintaining traditional services as far as possi-
ble meant that modernization did not avoid
deficits proportionately heavier than any other
state’s, except Victoria, where revenue also
currently covers only about 55 percent of
expenses. Curiously enough, the narrower the
gauge the lower the deficit, is the Australian
rule at present.

Right : A Cr7 class lucomative pulls o freight tram at
Willawbwrn, South Australia

Lefi : A Beyer-Garratt locomaotive heads a hallast
tram en rowte to Y amba, New South Wales

Below: The 5ft yin gange system e Sowth Awstralia
was ore of the smallest on the contment, it had
same of the must magnificens steant porer, as

exemplified by ths streambined y-5-4.

-_







AL ITRALIA

dbove: Australia’s 'Overland Limited' hauled by
trim English-Eleciric 1760 hp diesel focomotives.

Top: Crews change between Beyer-Garrat and
diesel locomatives at Gladsione, South | Tustralia

Left: A South Austrabian streamimed steam
ll'h._ﬂ?”bfﬁ_'.r',
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TASMANIAN GOVERNMENT
RAILWAYS
i Collins Streer,

Hobart 7000.

system of the Tasmanian Government Rail-
ways (now a division of the Australian National
Railways), exemplifies the Australian railway
situation. Scenic, short-haul, not very busy,
little abrideed, and uneconomic, with its last
quite good prestige passenger train recently
axed, the system faces a rather questionable
{uture, like a number of lines on the mainland.

On a minute scale, the 520-mile 3ft bin gauge




S FIRST ¥ AN
= STRAIGHT THRU
SYDNEY ~ MELBOURNE

L !

Extreme left, top. Emu Bay Ralway's "The West
Cloaster” tramm at Rosebery station, Tasmania m

cteam days.

Lefr: The ' Tasman Limuted leaves the cowntry

statton Ross m Pasmanra

Bottom left : The ' Tasman Limited” winds through
typical Tasmanan countryside, 25 mles north of
Hoburt.

Befow : The mangural through=train from Sydne)
Arrives ol ”]'J.lru,r i the Melbowrne sulnrbs on 3

January rghz.

e






VICTORIAN GOVERNMENT
RAILWAYS - Vicrail

bz Spencer Street,

Melbourne 3000.

This is the smallest state, its greatest dimensions
east to west some 500 miles and north to south
some 230. Except for the mountainous region
north-cast of Melbourne, most of the area 1s
well-served by the j4o00-mile 5ft 3in-gauge
network of the Victorian Railways; however
many lines in the wheat-growing north-western
plains carry little traffic and some limited cuts
in mileage have taken place. Passenger services

arc still maintained over a high proportion of

the network, although Vicrail's passenger
rolling stock contains many elderly wooden-
bodied vehicles, not all built since 19oo0. Even
the suburban electric services in the Melbourne
area, which are on a very large scale indeed, are
still heavily dependent on coaches which
before motorization fifty or so years ago had
served many years behind steam power. There
is some modern stock in suburban and inter-

city service, but not a great deal of it, Speeds are
however somewhat higher than in other states,
and the line maximum is 8o mph.

The steam locomotive fleet was a modern
and up-to-date one, with handsome machines
of individual character and unified style not
much like those anywhere else in the world,
although perhaps reminiscent of Indian prac-
tice. The broad gauge was, of course, one
similarity. Dieselization, as always, has brought

different colour scheme. Apart from the Mel-
bourne area, where an underground line is now
being built (Svdney’s lead in this department
having become intolerable), electrification is
confined ro one line running to the eastern coal-
fields area.

A briefaccount of thissystem’s present situa-

tion would not differ marerially from that of

New South Wales (mentioned beforehand),
although this compression misleads if it im-
plies much uniformity in many other respects
between very different operations. Revenue
received s only 55 percent of expenses,

Lap lefr: Victoria's enty narvor-gauge Puthing Billy
passenger pramn has been restored to n'_rg:‘r)ru FLEr g
fram Belgrave to Menzies Creek i the Dandenong
Ranges near Methourne, It 15 the first time in the
century=lang lustory of the Victorian Rathways that a
narrow-gauge ravway hne has been re-opened.
Restoration uf the service was made In”_u_ufh’g' f’_r ]
valunieer orgamzation — the Puffing Billy Preserva-
tion Society. This popular tramm rans to regular
schedules at week-emds and public holidays, and 1s
avatlable alsa for special trips. It connects at
Belerave with electric trains. On the first trip into
the hills, following restoration of the line on 28 Jaly
rg62, Puffing Billy 15 here seen, with steam and
smoke belehmg fram the funnel, crossimg the Monbulk
Creek tresthe f’?!.{zr i the Da H..I""Hru.'_r R.-m_::'_\'.

Bottom lefi : A diesel-hawled traim leaving Spencer
Streer Staton, Melbourne, Anstraha.

Below : Melhourne's Jolimont passenger yard with the
ratlway workshops to the right. Nearby 1s Fhnders
Streer station which handles more traffic than am

other Anstralan station,
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VESTERN AUSTRALIAN
VERNMENT RAILWAYS

» GPO

'his system, with a total of some 3800 route

miles, eighty percent of which is 3ft 6in gauge

ind the rest 4ft 81in (with about ninety miles of

mixed frauge), is the L"\'L'L'Pllltiil to most Ausira-
lian rules. Thirty years ago it was almost more
typical than any other: then all-3ft 6in gauge,
with a very large mileage of infinitesimally used
branch lines, mostly loops circuitously joining

points already connected, and a tiny centre of

aravity around Perth. In 1957, at a stroke, over
Soo miles were summarily closed, which had the
ctfect of removing from the working timetable
only those lines with less than one scheduled
train per week. T'hen came the standard gauge,
and conversion of the goo-mile Perth to
Kalgoorlic section, including a brand-new

double-track mixed-gauge line up the moun-
tain barrier outside Perth, followed by closure

or conversion of other branches in the east of

the state. Then came the mineral boom, and a
great increase in business. And so, contrary to
all reasonable expectation, the WAGR still
earns its eXpenses.

As in Queensland, steam locomotives tended
ta be small, though not so excessively so; the
\ class heavy freight 2-8-2s5 of 1953, the last
new steamers (ordered after sad experience
with the first batch of diesels) would have
passed muster on a minor branch line in South
\frica. Modern power is adequate bur un-
remarkable. Passenger services, surprisingly
perhaps in view of the scanty population of the
state, have always been a bit better. The old
narrow-gauge transcontinental express on the
Perth-Kalgoorlie leg offered its passengers hot
showers in 19385 the same run now offers the
fastest run in Australia (averaging just over

so mph overall). Some very respectable trains

run on other routes (though understandably
not very often).

Separate and distinct from the Western
Australian Government Railways, and indeed
a thousand miles distant in the northern part of
the state, are four very new railways, all opened
since the mid-1960s, and built to carry iron ore
in large quantities from mines to ports, and
nothing else. Extremely heavy trains, weighing
up to 18,000 tons, on heavy track controlled by
CTC (and busy enough in one case to need
double line on heavy grades), all in desert or
semi-desert with no town of any size within a
thousand miles, clearly involve the manage-
ments of these concerns (for their railways
operate only as a part of the mining under-
taking) in a set of very different problems. One
piquant illustration of this was the import of a
‘Castle’ class 4-6-0 from England to the
Hamersley Iron Company’s line in 1978, to
work recreational trains and provide mechani-
cally minded stafl with harmless amusement.




Left: The Trans-Australian’ express at Perth

stativn sown after s arvival from Port Pieie

cbad mnmistertad traiie at the

Buttam lefi > The sp
apening of the ratfway from Perth to Kaleoorde on

1 Jannary 187

Below: The combined * Trans-Awstealan' and
Undian=-Pacifi” trams en ronte to Perth. Note the

3 b and gft Sdin gawge tracks alongsude.
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’.‘ 2 Thave : Twn dresed pnits hanl o 3800-ton tram of

grain fopper apggons somewhere m Woestern Instradia,

Extreme feft - One of Western Austratia's worther "

e ery modern won=ore haling ratfroads. Bt to

last wsing modern techmgnes, these tracks can carry

15,000 tons af o tne.

Lefe: The grane A Tum Price iron=ore tram is mads
up of either 175 are cars with ton ocomutives hanhng,
oy 200 cars with three focomottves hawhne, I the

larter form o 15 1.25 miles fone and transports 20,

tans of sre. At veaches speeds of Sa mphe. s

Hamerstey fran Ove train rins between Ve Tom
Price i the worth of Western Australia and the oo
uf “.mf,“h'? Fhe lacomatives were made m €

and the TOO=Fan CaPactly are cars were wad

Japan.
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—INDONESIA——

See map on page 302,

INDONESIAN STATE RAILWAYS
Perusahaan Jawatan Keveta Api,

Jatan Gereja No 1,

Bandung, Java.

The Indonesian Republic includes a great
many islands large and small, but most of them
backward and undeveloped. Railwayvs have

always been confined to the three islands of

Java, Sumatra and Madura. Java, some 750
miles long cast and west and an average of 75
miles north and south, is a fertile, densely

populated land with an ancient history of

civilization; of volcanic origin, it is still studded
with semi-active volcanoes and with many
mountain ranges. here are some 3300 route-
miles of railway in Java forming a single fairly
dense system. Sumatra is much larger, but less

tertile and less developed while every bit
mountainous; approximately 1000 routc-miles
of ling sury

5

ive in three widely separated sys-
tems. Madura, a small island off the Java coast,
once had over 100 miles of railway but only
one hine now

The first railway in _|.|'\:

(s

was o standard-
gauge line trom

capital of Jogjakaria,

semarang to the central Java

and dates from 1864,
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Development of the network in all islands was
relatively unplanned, with most lines built by
private capital to serve agricultural purposes; a
state railway organization, however, came to
control the main lines and some sixty percent
of the mileage by 1939. The 3ft 6in gauge was
soon chosen as standard, although the standard
gauge survived at Jogjakarta untl converted
rather hurriedly during the Japanese occupa-
tion 1942 45: various relics of it remain.

By the 1930s the Javanese state railway
system  was  extremely modern and  well-
equipped, with some electrification, automatic
signalling, modern hump yards and well-
maintained tracks on which ran absolutely the
best and fastest 3ft Gin gauge express trains in
the world. T'wenty years later, atier wars,
revolutions, and a decade of highly quarrel-
some and disorganized independence, not
many of these high standards remained; in fact
the system was by then perhaps the world’s
most ramshackle. Travellers” tales told of
jungle creepers  festooning  catenary  wires:
photographs showed marshalling yvards taken
over as shanty towns, with families squatting in
iwo-storied comfort in abandoned wagons (that
15, inside the body and between the wheels);
wheezing and antiquated woodburners dragged
short traing of rotting coaches packed inside
and outside with smiling customers. Since
those vears, a more stable administraton has
brought much recovery, and probably most of

the remaining dilapidations are due to competi-
tion from unrestricted road transport.

In Sumatra the course of events was much
the same. However, although narrow-gauge
lines in Java are strictly local affairs, the Atjeh
Tramway of zft 540 gauge, running some 300
miles in the northwest of Sumatra from north
of Medan to Bandar Atjeh once had a much
greater importance. This was closed in 1970
pending gauge conversion, and although some
fifty miles have since reopened to 3t bin traffic
it is uncertain what has become of the rest.

Locomotive Development

Early conditions favoured the use of small and
lightweight, usually four-coupled, machines:
an enormous variety once existed and many
still survive and are occasionally active. Worth
special note is a considerable number of van-
bodied tram engines. Underlying this plethora,
however, developed a fleet of powerful and
advanced main-line steam locomotives, reach-
ing a peak between about 1910 and 1930 with
some compound Pacifics, some express passen-
ger 4-6-4Ts, some impressive 2-12-2Ts for
heavy freight haulage on mountain lines, and
several varietics of Mallet culminating in some
American 2-8-8-o0s. After 1945 100 very work-
manlike heavy 2-8-2s were acquired from
Germany. The majority of locomotives, nat-
urally, were Dutch, although there were also
many British, German and Swiss products.
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Many types were also to be found in Sumatra,
though the Deli Railway at Medan had its own
characteristic types and the system based at
Padang, which had scctions of rack line to
reach coal mines, has some German-, Japanese-
and Swiss-built ten-coupled rack-and-adhesion
tanks, some built as late as the rghos.

Political conditions ensured the survival, ina
manner of speaking, of the stcam fleet much
longer than otherwise expected: even when
cessation of ‘confrontation’ with the Western
powers led to the commencement of loans and
grants-in-aid from Western sources for the
purchase of diesels, difficulties in keeping these
more complex machines mobile has meant that
steam has made some surprising comebacks.
But very often the condition of the machines
leads to deplorably bad performance and the
results can give little pleasure. Diesels are in
general European, and although a large number
of diesel-hydraulics were acquired from Ger-
many, more recent purchases have been diesel-
electric. Much of the electrification in the
Djakarta area was kept going rather in the
manner of steam, but it is currently being re-
furbished although not extended.

Train Services and Rolling Stock

Main-line passenger services have never been
quite as bad as they might have been, and some
indication of pre-1939 standards survives,
Sufficient new modern (though often spartan)




Thove : Padang station 1s western Sumatra's port

export of coal. A 2-6-2 taul shunts hopper

nate the poer condition of the passenger

rolfig stock on the left

Tup: Kisaran Tunction, North Sumatra, m the
mtdday sun, The loce

the majority of locomotives
system are woodburncrs
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Freizht stock has seen much less change

since the 19308

Operations and Signalling

Not all the advanced installatons of prewar
vears are recommissioned; one can stll see
power signal-boxes mmhabited by squatters,
while trains run over unsignalled hand-worked
pomnts and the old cable conduits and pomnt
machines have left rtraces only. However,
sufficient numberssurvive for present purposes,
and there 1s hittle point in reducing the number

of employvees.

Administration and Finance

Considerable funds are clearly being spent on
improvements and  rehabilitation, though a
certain air of other-worldhness pervades the
numerous published financial and other statis-
tics. It is perhaps sufficient to remark that the
Indonesians are a people of great charm and
conscious of ancient tradition,
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See map on page 335

NEW ZEALAND GOVERNMENT
RAILWAYS

Bumny Street,

Hoellimgton.

The twoislands of New Zealand together make
up a country whose land area is somewhat less
than Britain’s; from extreme north to extreme
south is around 1500 miles, but for half that
distance the land 1s less than oo miles wide.
The islands differ markedly ; the North Island,
much the more populous nowadays, is largely
broken mountain country overshadowed by
three central volcanic peaks, while the South
Island’s spine comprises the long granite chain
of the Southern Alps as well as numerous
lesser ranges. Plat country is not common in
either 1sland, much the largest level area, the
Canterbury  Pluns  around  Christchurch,
streteh for zoo miles north and south but are
never more than thirty miles wide. The total
population 1s some three mithon; the cconomy
mainly agricultural

i iphical obstacles and rhe smallness of

ulation meant that |.||'J\\.|_\\ m New

| to get started and political

imation mto hve provingces hefore 1?\?(3
made matter first line o he
opened, Trom e Ferrymead in
Canterbury in 181 i to 361 3in gauge,
and during the next few vears Southland
ey




Extreme lefi o A smart C27 class g=ti~g tank ar the
liead of a freight tram durme Indonesia’s Duicls
coldmmrad days, A few of Hhese engines are stll ar work

m Java

Left: A New Zealand subwrban electric tram crosses
the Paremata Harbuwr bridee wear Wellimgton.

Below: An elderly y=8-0 steam locomotive crosses a
iraditional timber trestle bridee.

opened Invercargill 1o Blufl on 41t Shin and
Duncdin 1o Port Chalmers on 3ft 6in; mean-
while in the North Island the Wellington

Hutt Valley line used 3t 6in and Auckland to
Drury had been begun on 41t 8lin. However,

the Australian disaster was avoided by the
central  government in 1870 asserting  its
Ltul|1u]'ft\' m]pn\m" a standard 'I! hin gauge
and I.[!]d!.ll.L]\l]lL railway construction as a
governmental responsibility, paid for by bor-
TOWINE OVCrseas.

Construction, in gencral, proceeded slowly
The 370 miles from Christchurch to Dunedim
and Invercargill were completed in 184 704
Welhngton and Auckland were not linked until
1906, Christchurch and Greymouth until 192 o
and - Christcchurch and Picton until 1040,
Coastal shipping made a national rail network
less essential, but encouraged the deve lopment
of isolated sections serving different POres: as
recently as 1930, there were still siv detached
Ines. Branch hne closures, particularly in the
South Island, have reduced the route mile age
by some fifteen percent from a peak of 3500 n
the mid- 14505,

Civil Enginecring
\mong the major engineering works are three
hive-mile plus tunnels. The Otira tunnel be-
tween Christchurch and Grey m::mh 5 5.3
miles long and dates from 1923, The new
5.5-mile Kaimai tunnel was np-.nul in 178 on
the new line berween Taurs mnga and Hamilion.
The Rimutaba tunnel, also 5.5 miles in length,
on the route Imm \hlhn;lfm to '\Imulun
replaced (in 1953) a three-mile 1-in-1 5 gradient
which had \\anuI since 1878 on the Fell
principle with a central rail f*nppu] by horizon-
tal driving wheels on the special steam loco
motives, A normal length train needed fo
this installation was the most significas
lasting fully operational .1pp1u atiol
unusual method of incline.




Steel trestle bridges are also a feature; the
s the Mohaka viaduct between Napier
go8ft long and

NIgne
Ciishorne (North 1sland)

-omotive Landmarks
For sosmall a system, New Zealand locomotive

history presents great variety. In steam days
practically every type or design was tried at
least once, especially if the unconventional
machines on industrial and logging lines are
included. Almost the only absentee 1s a steam-
turbine-electric. However, the Garratt was
represented only by one unsuccessful class, and
the Mallet only by a single example,

The carliest locomotives were small tanks
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built in England. During the period 1875 to
19goo larger machines, including 2-6-2s and
4-0-0s, of both English and American manu-
facture, ran side by side. By 1goo it was clear
that the American product was better suited to
New Zealand conditions, and from then until
the last steamer was built in 1957 locomotive
design was strongly based on American prin-
ciples, though most of the actual construction
was done in New Zealand, Design was generally
advanced: the NZR was the first administration
to standardize outside Walschaerts valve gear,
and 1o place a batch of locomotives with the
4-6-2 wheel arrangement in service (1go1);
superheating was standardized carly, and the
*Ab’ class 4-6-25 introduced in 1915 then

claimed at the time the highest ratio between
horsepower developed and engine weight of
any type in the world. The *Abs’, the ‘K’ and
‘Ka’ 4-8-4s (introduced 1931-39) and ‘J" and
‘Ja’ 3-8-25 (1939 -46) were all capable of speeds
around 6o mph, inferior to no 3ft-6in-gauge
machines anywhere.

Modern diesel locomorives are relatively
conventional in comparison; British designs
were tried first bur superseded quickly by
American and later by Japanese types, the
latter in the South Island. Electrification (at

A New Zealand freight tramm hauled by a General
Electric *Dx’ class, diesel-electric locomotive crosses
the Hapawhenua viaduct on North Island.
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1300v DC) has been on a small seale, although
hydro-clectric power could be made available :
it is confined to working through the Otira
tunnel and the Wellington suburban lines.

Train Services and Rolling Stock

The NZR has 10 a large extent got out of the
passenger business, It has to run suburban
trains in Wellington and Auckland:: apart from
these, it runs as few passenger trains as possible,
but policy is that where they do run they must
be good. The best is undoubtedly the *Silver
Star’, an all-sleeping-car express between
Auckland and Wellington, supported on the
same route by a renovated mainly chair-car
overnight train and a luxurious dayv railear
service. Locomotive-hauled trains, usually with
dining car, also run from Wellington to Napicr,
and from Christchurch to Invercargill and to
Picton. Apart froma few mainly railcar-worked
services on secondary lines in the North Island
and from Christchurch to Greymouth, that is
all. Freight services are however sull universal,
and increasingly containerized, particularly
for import or export traffic. Train ferries
operate between Wellington and Picton linking
the two island systems.

Operations and Signalling

Except for most of the 87-mile Auckland
Hamilton section and a few lengths near main
cities, all railways are single track. Traditional
British-stvle operation with electric tablet and
semaphore signalling, once predominant, is

now largely replaced by CTC o
secondary lines, a locally developed form of
automatic signalling in which station staft are

not required and crossings are handled, under ‘
colour-light signals, by train crews,

r, in the case of ‘

Administration and Finance

The New Zealand Railways have tradition: ally

been run b\ a government department, |1r|.—

sided over by the Minister of Railways, The i
disadvantage of this political dependence was

not evident so long as the railways paid their

way, but largely duc to governmental pressure

to keep down charges and so camoutlage infla-

tion, losses during the 1970s began o be
significant. Passenger service cuthacks, due to

inability to finance rolling stock,
one result, The railways are protected from
competition by prohibition of road haulage of
freight (except livestock ) parallel o any railway
for more than 150 km (u4 miles), a distance
reeently increased from 100 km (62.5 miles),
Freight wonnage handled by rail has neverthe-
less increased markedly up to the mid-1g70s.

new were

lhove: A diesel-hawled New Zealund freight ready
ta depart from Frankion

Left: A New Zealund passenger tram ascends the .I l
Rimutaka incline. A Fell tucomotive heads the-tr
another trads the tram and one 13 citt into th

r.ff the tram.






e’ . New Zealund's *Southerner’ buffet-car express runs
six days a week between Chrisichurely and
Invercargdl on South Istand. Herve 1t is hauled by a
Japanese-built * Dy’ class Bo-Bu-Bo diesel-electrie
locomntive,
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Sce maps on pages 335 and 142.

The Pacific Ocean covers nearly a third of the
carth's surface, but its thousands of scattered
islands never mustered any very noticeable
proportion ofits railway mileage. The Hawaiian
archipelago certainly had the best and biggest
systems, with a very fine 3ft gauge network on
Oahu and a shorter but spectacular standard-
gauge line on Hawaii itself, both classic Ameri-
can operations. Fach survived World War 11,
but neither for long. Apart therefore from a
tourist reconstruction in Hawaii and mining
lines on New Caledonia, Occan Island and
Nauru, the anly surviving Pacific Island rail-
way, is the two-foot gauge system in Fiji.

FIJI SUGAR CORPORATION
RAILWAY
PO Box 283,

Suva.

Three sections of the Fiji system survive,
with a total of some 500 miles of route, For
many vears the major part, centred on Lautoka
in Vit Leva, was famous for having a free
passenger train, which trundled along the 129
miles of main line behind a 4-4-0 to compensate
the natives for the use of their land to build the
line (whose main purpose was Lo carry sugar
cane). Natjonalization, of course, has ended
this finc gesture of grateful capitalism, but less
formal arrangements still subsist on the roadless
arca served by the lines in Vanua Levu
\ustralian diesels reign; some of the old British
steamers have been raken to Disneyland,
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{bove: A train of the now-closed Kabalu Railroad
on thve tsfand of Mawr, Hawan

Left: One af the world's only free passenger trams
( now nationalized and free no longer ) climbs out af
the Mba Valley on sts way to Lawtoba in Fin







Figures in iralics reler to tables in the
text

GENERAL

Abt system, see rack railways

Albany bridge, 159

Albula tunnel, 114

Aleo Powcer Inc, 101

Alexandra bridge, 297

Algoma Steel Corporaton, 133

Allan straight-link valve gear, 37

Allen, Horatio, 137

Amanus tunnel, 261

American Interstate Highway system, 44

American Locomotive Company,
Schenectady, 81, 140

*Amflect’, 144

Appenine tunnel, g1 2

Arameo, 257

Arlberg tunncl, 24, 28

Armstrong-Whitworth, 207

ASEA, 97

Anwood, Ellis 1D, thh

Austrian school of locomotive design, 24

Automatic coupler, bo

Autotrain, 14

Ava bridge, 265

Ayub bridge, 27

Baldwins Engincering Co, 140, 145, 153,
276, 288

Baldwin, Mathias, 10, i40

Havonne bridge, 154

Ben bridge, 234

Benares (Upper Sone niver) bridge, 274

Benue River bridge, 233

Berlin exhibition (1870), 13, 59

Big Bend wnnel, 155

Birmingham Muscum of Science &
Industry, 63

Birmingham Railway Muscum, 65

Block signalling system, 15

Bogies, 10, 14, 20, 22, 25, 32-3, 114, 117

Bailers, 6, at; Yarrow, 6%

Bombay, Central Railway terminus, 276

Boris, King of Bulgaria, 32

Baston Lodge raillway works, 76

Bostan, North station, 150

Batha, General, 238

Bradshaw’s Continental Guwde, 75

Bradshaw's Barlway Gunde, 74-5

Bressingham Hall Raslway Muscum, 65

Bridges, 32, 30, 67, 03, y7 8, 101-103,
1oy, 1E1, 120, 128, 132, 14745,
153-54, 155, 176, 208, 230, 233-34
234, 244, 248, 264, 263, 274, 281 K2,
288, 29b-497, 303, 305

British Engincering Standards
Association (BESA), 276, 297

British Ministry of Aircraft Production,
223

Brooks, James, 140

Brown-Boveri, 112

Brown, Charles, 112

Bruncl, lsambard Kingdom, 67, 213

Brusscels Exhibition (18¢7), 3o

Buc hll‘h, Jl:lh]lI Canrts of the Muorm nE, 14y

Budd Engincering Company, 150

Buffet cars, 21

Bulgarian National Railway Museum, 32

Bulmer's Railway Centre, 65

Canyon Diabolo bridge, 148
Cape 1o Cairo Railway, 212
Carrion bridge, 208
Carrion, Dr Panicl, 208
Cascade winnel, 153

Cedara tupnel, 239

Channel tunnel, 20
Chapelon, André, 52
Chaupichaca bridge, 208
Cherepanov, M, 116
Chitaranjan Locomotive Works, 276, 180

S o INDER:

Churchill, Sir Winston, 241

Churchward, G J, b8

Compagme Internationale des Wagons-Lats
ef des Grands Express Europeens
fCIWLT ), see Wagons-Lits

CONIPASS, 153

Connaughr winnel, 132

Conrail, 144, 150

Co=rail, 21

Couchcrees, 21

Courts of the Mormmng, by John Buchan,
194

Cranmore NMuscum, 65

CTC signalling systemi, 41, 197, 242,
324, 337

Dalhousie, Lord James Andrew
Broun-Ramsay, 271

Dalziel, Davidson, 73

Dar-vs-Salaam railway station, 243

Darlingron North Road Railway
Muscum, 65

de Lasseps, Vieomie Ferdimand, 204

Delhi railway museum, 256

den Hollander, F €@, g3

Ihag, President Portirio, 135

Diesel, Dr Rudolf, 13, 59

Dining cars, 212, 73, 150, 1G4

Dinting Railway Centre, 65

Doumer, Paul, joy

Douro viaduct, 101

Drummond, Phugald, 312

Durrell, Laurence, Esprat de Curps, 120

Edward, Prince ol Wales, 22
FifTel, Gustave, 101

Elizabeth 1, Queen of England, 14
Enghish Electric, 288

Fades viaduct, 351

Fawcet, Brian, 200

Fell centre rail, 1gh

Flagler, Flenry, 167

Flamme, Jean, jo. iz

Fokhker, Anthony, Flying Dutchman, 21

Ford, Henry, 1o, 134, 1h5 6l

Forth bridge, 67

Fort Madison bridge, 147

Foster, Rastrick & Company, 140

Fox, David, 145 o6

Franco-Crosu boiler, g1

Franz Joscl, King of Hungary, 82

Fredenick, King of Denmark, 37

Freight-movement computer control
svsrem (TOPS), 72

Galera tunnel, 200

Ganz Enginecring Company, 82

‘Gardatnneln’ (Garda tunnel), 107

General Eleceric Company, LSA, 117,
180, 230

General Motors Corporation, 13, 32,
140, 148, tho, 171, 180, 253, 297

Giftard, Henri, 11

Gilasgow Muscum of Transpore, fi5

Gokteik viaduct, 263

Golden Spike veremony, 152

Golsdort, Karl, 25

Guooch, Danicl, 10

Gordon, General Charles George, 240

Gota bridge, 107

Gotthard tunnel, 111

Gould, George J181

Gould, Jay, 172

Grand Central Station, New York, 154,
11

Grant, President Ulysses, 1352

Gravehalsen tunnel, gh

Gireat Western Museum, Swindon, 65

Great Western Socicty, 63

Grenchenberg tunnel, 112

Gresley, Sir Nigel, 68

Gyary bridee, 97

Gylard winnel, g6

Haegebostad tunnel, b

Hamar raillway muscum, Norway, g7
Hardinge bridge, 264
Harriman, E F, 196, 180
Harvey, Fred, 148

Haswell, John, 24

Havre de Grace bridge, 154
Hedley, William, 10

Hensehel Lokomotiven, 101
Hill, James Jerome, 152-53
Hillvard locomotive shops, 153
Hlavni station, 35

Holland Railway Company, 43
Haolliday, Colonel Cyrus K, 143
Hoosae tunnel, 149

Howard street tunnel, 153
Hucy P Long bridge, 176

Indian Mutiny (1857), 271

International Sleepang Car Company,
see Wagons-Lairs

Intratlug AG, 23

fron Curtain, 20

Iron Ore Company of Canada, 134

IRS locomotive designs, 2760, 297

Ivatr, H A, o8

Juame's World Rastways and Raprd
Lransit Systems, 7

Jhelum River bridge, 207

Jnnl‘\',] 1., 168

Joy valve gear, b

Kammai tunnel, 333

Kashu, Kisha Scivo, 288

Kantara bridge, 245

Kelantan bridge, 288

Khojak tunncl, 296

Kichimg Horse Pass sparal tunnel, 132

Kipling, Rudvard, 240, 274, 2u7; (e
Bridge Buslders, 27

Kitchener, General Lord Horatio
Herbert, 240 41

Kitsons cnginecring company, 33

Klondike Gold Rush, 135

Kluse flexible wheel-base system, 121

Kowloon station, 264

Krisnansand railway muscum, Norway,
y7-h

Kruger, President Paul, 237

Kuhler, Otto, 170

Kvineshi tunnel, gb

Lansdowne bridge, 247

Lawrenee, Lord John Laird Mar,
Viceroy of India, 271

Lawrenee, T E, 24844, The Seven
Pillars of Wisdom, 244

le Fleming, Flugh, 288

Lethbridge viaduct, 132

Licrasin tunncl, gf

List, Fredrich, 54

Little Bele bridge, 36

Locke, Joseph, 51

Lotsehberg tannel, 112

Ludwig 1, King of Bavaria, 54

Mala Rijeka bridge, 120

Manchester Locomotive Works, 150

Mann's Railway Sleeping Carriage
Company, 22

Massachusctts Bay Transportation
Aurhority, 150

Mavo, Richard Southwell Bourke,
Earl of Mayo, Viceroy ol India, 27172

Meiggs, Henry, 205 200

Menan Straits bridge, 67

Merropolis bridge, 153

Miniature railways, 79

Hinnesota stcamshap, 152

Mitropa, 22

Mitsubishi, 256

Movrdijh bridge, 93

Moffart tunnel, 164

Mohaka viaducet, 334

Monorails, bo

Mot Cemis tunnel, 8g

Morse, James R, 283

Motorail, 14, 23 .

Murder wn the Orient Fypress, 2;

Nagelmackers, George, 22
National Railway Muscum, York, 65
Netherlands Stawe Railway Company, 3
New Kammaon tunnel, 281
New York Stare Metropolitan
Transit Authority, 168
North Brinsh Locomotive Company,
Z41, 288
North of England Open Air Musceum, 65

Observation cars, 141, 151
Ocrlikon-Burhle Limited, 112
Opal City bridge, 153

Cheira tunnel, 333

Pacitic Railroad Act (1862), 137

Paducah engincering shops, 165

Palmer, General William Jachson,
hy iy

Panama canal, 204

Parlour cars, 73, 141, 150, 160, 164

Passenger carriages, development, 14 13

Pegler, Alan, 153

Peking central station, 268

Peninsular Orsental Steam Naviganon
Company, 220

Pennsylvania Railroad Muscum, 179

Pennsylvania station, 160, 1H8

Plasser and ‘Theurer, 24

Pleasure lines, b, G, 66, 75, 150, 1hy,
10, 16y, dog

Porta, Senor, 15

PPullman cars, 14, 22- 3, 08, 77, 285

Pullman, George M, 73, 141, 167

Pullman Palace Car Company, 73 4. 137,
141

Pullnnan Standard, 141

Pullman trains, 22- 3, 73 4, thy, 108, ihg

Quainton Railway Socicty, 65
Quebee Cartier Mining Company, 135

Rack railways; Abt system, 188, 236,
270; rach-and-adhesion, 258, 329;
rack=and=pinion, 24, 113 14, 183, 188,
ol 1y, 204, 2uhy, 250, 290, 04,
Riggenbach system, 100, 214

Ruastway Dircciory and Yewr Bonk, The, 7

Railway Muscums, 32, b3, o5, 47 5, 170,
LO4, 370

R'.lilh';l)h, (Jlip,il'lh and (||.'H.'Enpi'm'hl,
15, 178 organizanoen and
development of - motive power and
rolling stock, 10 13, development of
operatons and services, 15, 17;
PASSCAELT CAFTIAECS, 14 153

Railway ‘Fechnical tnstitute, Tientsin,
208

Rama V1 bridge, 303

Ransome and Rapier, 288

Rhodes, Cevtl, 202 13

Richmond Bridge, Virgina, 155

Ricl, Louis, 131

Riggenbach rack system, e rack railways

Rimutaka tunnel, 333

Robert Stephenson and Company, 1o, 24

Royal Albert bridge, Salush, 67

Ruse bridge, 32

Ruse Nanonal Railway Muscum,
Bulgaria, 32

Sacramento locomotive works, 176
St Cirgues tunnel, 51

Saligny bridge, 101 103

Saloon cars, 22

San Franasco Bay bridge, 170
Sao Paulo Railway Museum, 14
Sargan tunnel, 120

Schmidt, Wilhelm, 12

Seicnee Mugeum, Landon, 65



Scottish Railway Preservation Socicty, 65

Seikan tunnel, 242

Semmering tunnel, 2

Sena I||1|~i"t. 230, 232

Sharp-Stewart, 36

Sibley bridge, 147

Siemens and Halske, 13

Siemens, Werner von, 50

nalling systems: Block, 15, CTC, 41,

22 324 337 A also under
[} wlial countries

Simplon tunnel, 11112

Skoda, 33, 30

Sleeping cars, 21-3, 73, 81, 141, 130,
14y, 205, 208

Slill\'l'ﬂlr railw ay statwn, 270

Sorumsand Railway Museum, Norway,
g7-8

Soana tunnel, 1 20

Standard International Containers, 72

Steam for Pleasure, | B Hollingsworth,
1 B Snell and P B Whitchouse, 174

Steamtown Museum, Lancashire, \‘ﬁ

Stephenson gauge, 20, 106

Stephenson, George, 10, 51

Stephenson, Robert, 67, 220

Stephenson valve gear, 11, B8, 140

Stevens, Colonel John, 140

Stilwell, Arthur, 1758

Stockton railway station, g

Stoney Creek bridge, 132

Storstrom bridge, 36

Suee canal, 220, 248, 254

Sulzer Brothers, 27

Suram tunnel, 116

Swisa Locomotive and Machime Works,
Winterthur, 112

Sydney Harbour bridge, 312

Talvllsn Ratlway Preservation Society
(TRI'S), B0

Tavern tunnel, 24

Tayleur and Company, 30

Tender tank locomotives, 20

Fhomas Cool's futernational Tmctable,

333

Thomas viadicr, 153

TOPS (Total Operations Processing
System), 72, 153, 177

Tourist ratlwiays, J'q.‘l

Trevithich, Richard, 2

Tunnuls, 153, 155, |M Joiu 230, 25
261, 276, ..Hz A?S‘j 2gh, 305, 333

'|'ur|'rirs'. 252

Ulster Transport \uthority, 74
Union International des Chemins de
Fer (L'IC), 20
Lnion station, St Louls, 134
L SA Diepariment of Transportation, 140
L pington bridge, 236
Utah Ceremony (15864), 137

Valve gears; Allan straight-link, 37
Juw, 68, Stephenson, 11, 68, 140;
Walschuarts, 11, 50, 112, 140, 165,
23N, 334

Valves, 11

Van Boden burner, 176

¥ an Staaden’s (iﬂl'pu |31'il.|1|£l‘, 230

Viaducts, 31, 101, 110,132, 153, 252
265, 281, 334

Victor Emmanuel, King of laly, 8¢

Victoria Falls bridge, 234, 244

Vienna locomonve works, 24

Vista-dome, 181

Volug, Count Messandra, 8¢

Wagons-Lits Company, 14, 213, 32,
217,210

Wallace, I..Qh::ll Sawders of the River, 233

Walschearts, Fugene, 11, 30

Walschearts’ valve gear, 11, 50, 112,
140, 105, 235, 334

Washington, George, 153

Wheelrighe, W illiam, 18

W hiwhouse, Sie George, 224

Williams, Robert, 215

Wilson statiom, 33

Winans, Ross, 116

Woooll system, 47

Wrixht brothers, 1 3¢

Y erhes, Samuel, 77
Young's Bay bradge, 153

340

Zlhnbor tunnel, 120

LOCOMOTIVES AND TRAINS

‘A class, 171

“Ab' class, 334
“Adirondack’, 145
*Aiming High' class, 268
*Albatrass', 33
“Anatolian Express’, 23
“Andalucia Express’, 22
*Andes’, 208

“Arlberg Express’, 25, g2
Atlantic class, 68

udrey, 74

Baldwins, 196

‘Barcelona Eapress', 23

‘Bar Harbor Express’, 150, 16y
Rareneza, 194

Beardmores, 12

Beatrice, 73

Itul\\hm class, 150

rratls, 214, 210, 225, 233, 235,

Beyer Pes iwcocks, 77, us, 101, 208
‘Big Boys', 153, 173, 180
Bi-polars, 156

‘Black Five', 68

‘Bluc-bonnet’, 178

‘Blue Train” (SNCE), 22, 3
‘Blue Train' (South Mrica), 239
Bo-Bo, 77, 112, 288
‘Bournemouth Belle’, 74

*Box cab® freight wmits, 156
‘Brghton Belle', 68, 73 4
‘Broadway Limited’, 143, 154,101
Bullcid Pacifics, 312

Calas Moedite anee Express’, 22
'lZ alitornia Limaed’, 148
*California Zephyr', 124, 165, 181
*Canadian’, 132
“Capitol’, 154
Castle’ class, 324
Catalan Talge', 2
Celestial Kingdome, 205
‘Centennial’, 180
‘Challenger’, 180
‘Champion’, 145
‘Chief”, 148
*Caty of Las Angeles’, 150
*City of Portland’, 156, 180
‘City of Salina’, 180
*City of San Francisco®, 176, 150
*Coast Starhght’, 145
Co-Co, 112, 288
(-Hrll|m||mi engines, 30, 37, 97. 101,
Cunsolidation, 140
*Construction’, 268
*Continental Limited', 130
"Cine d' Argent Express’, 23
*Core d'Avur’, 22
‘Crocodile” rype C-C, 2850
C38 class, 312
Chz class, 283

b

Prayhghe class, 176

de Glehns, 30, 101

Delaanica, 141

Pelue diesels, b8

‘Pre=Luxe’, 148

‘Drenver Lephar', 153

Der Adler (The Eagle), 56

Ihesel-clectric “hghimng tramns’
{Lyntag), 36

Dominton’, 132

‘Dowvre Giants' (Dovregrubben), g7

Duchess of Comnaught, 74

Pumarea’, 22

‘Druplex’, 1ho

*Last Wind', 150

15" class, 11h

ladelwens Z:

Tl Capian’, 14
Electromotive ”I(\ti\ (ENID), 130
Ef Gobernador, 176

Lmpire Builda’, 145
“Empire State Express’; 1ho
‘Lngadine Express’, 23
Engerth, vob

Lnghsh Eleciric diesels, 235
Laoile du Nord', 22

Eva, 141
Evemng Star, b8

Fairlie articulated, 76, 135
Fairy Queen, 276

‘B class, 276

‘Flonida Speaial’, 167
‘Floridian’, 145

Flowery Land, 268

‘Flying Crow’, 178
‘Flying Hamburg', 50
Flying Scotoman, 153
‘Flying Yanked', 150
Forney-type stcam bogie, 158
Freightliners, 72
‘Friendship’ class, 268
‘Fronticr Mail', 297

Galatéa, 77

Garratts, 100, 215, 223, 225, 215, 275,
238, 265, 202, 312, 320, 134

General Motors, 253, 247

Cecorge Washungron, 141

‘George Washingion, The', 155

Gl class, 238

*Golden Arrow!' (Great Britain), 22

‘Golden Arrow! (\hl.u a), 289

[ruhlt_n Riu\\ plp; i 2“]1]

‘Golden \luumaul X

‘Grolden Rocker”,

"7 class, 176

‘Golden State Linated’, 178

Cimen, 74

.22

Hanomag 2-fo class, 261
Hazel, 74

‘H' class, 288

‘Hiawatha’, 150, 158

Hackwry Creek, 141

High-speed train (HST), 68, 72
Horatio Allen, 162

Hunslets, 202

Hush-Hush, 68

Unrer- American', 145
Invicia, 10

Irish Ml 67

Hrish Queen’, 85
“Hralia Express’, 21

" class, I72, 334
fJa’ class, 3134
Jadin Bull, 139

‘B class, 288, 134

‘R’ class, 314

Ky, 1ho

‘King Carol I', 22

kison-Meyer, 198

Kricgslok (War Locomotive) 2-10-0, 36

Lady ”uf.‘:.n'f. 74

La Fleche, 30

‘1ake Shore Limited’, 145
L'Eléphant, 30

‘Liberation’ class, 268

Laoch, 57

Lasi M.Nryfrrnﬂ. 10

London- Brussels Night Ferry, 22
London, Midland & Scottish, 253
London-Paris Night Ferry, 22
‘Lome Star’, 1435

Wacha, B3

Hacdb, 85

Maflcis, 103
“Magic Arrow’, 28y
Vandund, 77

Mallets, 54, 83, 101, 100, 112, 114, 148,

153, 17172, 180, 215, 234, 328, 334.
Yob class, 171 72
Varch Forward, 10
*March Forward® class, 268
Mastodon, 153
Vayflwwer, 77
“Merchants Limited', 6o
Mikado class, 140, 282 83
Mitsubishi, 256
Wagnl, 140
Montrealer’, 145
Vlasguite, 202
Nountainer’, 145
“Mountaineer Eapress’, 170
Murtalbahn line, 2y

‘Navonal Limited’, 145
‘Newhie Bullet', 128

MGG class, 238

‘Niagara’, 1bo

Night Ferry serviee, 22
‘Nord Express’, 23

“North Coast Hiawatha’, 145
*North Coast Limited’, 153
Northern, 153
‘Northland', 133

“North Star’, 28y
Naorthumbrian, 10

No iy, 10o

‘Oberland Express’, 23

O class, 117

Oddin, 36

*Oiscau Bleu', 22

Ofd Tronsides, 140

Olympian Hiawatha', 156
‘Orange Blossom SmeI 124,175
‘Oriental Limited’, 152

‘Orient Express’, 23, 13, 28, 32
‘Ostend -Vienna- Orient Express’, 23
*Owerland Mail’, 151

‘P & O Bombay Express’, 23
Pacitic class, 276, 288, 328
‘Panama Limited’, 145, 168
People” class, 208

Phoenix, 10

“Pine Tree Limited’, 150
Progeer, 141, 145

Planet, 10

‘Pocahontas Express’, 171
‘Polar Bear', 133

Prince, 76

Prince of Wales, 73

Puffing Builty, 10

) class z-10-2, 10
Ouanizintecomatznn, 141
‘Queen of Scots’, 74
Wy e

Querta Mail’, 297

‘Rio Grande Zephyr', 1h5
‘River” class, 233

‘Rivicra Express', 23

Robert I Lee, 1y

Robert Stephenson 2-2-2, 36
Racket, 10

‘Rocket’ class, 178

Rod-drive locomuotives, g7, 112
‘Rome Express’, 23

‘Royal Hudson®, 132, 133
‘Rayal Scot” class, 13

‘Russia’, see “Trans-Siberian Express’

Sancdfly, 202

‘San Francisco Zephyr’, 145

Ncorplon, 202

‘Sclkark’, 132

‘Senehello’, g1

Sharp-Stewarts, 202

Shay steam locomotive, 301

Shertock Holmes, 77

Shin-Kansen high speed traim, 53,
281-82

Silver Meteor’, 145, 175

“Silver Star® (New Zealand), 337

*Silver Star’ (LISA), 145, 173

*Silverton Train’, 164-65

‘Simplon-Orient Express’, 23, 33, 120

Sy Gordon, 202

Str John, 2oz

‘Southern Belle’, 73

‘Southern Crescent’, 177

‘Southern Cross', 289

*South West Limiued”, 145

Stephewson, 30

Stephenson steam locomaotive, 13, 68

Stonrbridge Liow, 137, 140

Sunset Limited’, 145

‘Sunshine’, 22

“Super Chiel”, 148

‘Super-Contineneal’, 130

Sutherland, 77

“T* class, 276

Tarlie, 85

Talgo, 106

“Taurus Expresy, 23
Teher-Toher, 224
Ten-wheeler, 190
Teploparovoay, 116



—

“Texas Spevial’, 178

3A class, 238

“Transalpin’, 25

“Trans-Canada Limnuted’, 132

“I'rans-Europ Express’, 21,133

“Trans-Siberian Eapress” ("Russia'), 22

Turbize, 252

*Twenticth Century Limited’, 124, 134,
150, 16, 161, 167, 160

‘25" class, 238

2Dz yi1oo, 32

2100 class, 180

Vanxchall, 10
V class, 324

‘World Standard’, 160
WG class, 276
WL class, 276
WP class, 276

XA class, 276
B class, 276
AC class, 276
XD class, 276
AE class, 276

Yellowstone', 153

Y B class, 276

YD class, 276

Y G class, 243, 276

YL class, 276

YP class, 276

Yo class Maller, 17172

2B class, 270

ZE class, 276

ZP class, 276
Zenobi, 74
‘Zephyr', 153, 158

RAILROADS AND RAILAWAYS

Aden, ser Yemen
Afghanistan, 26y
Africa: Cape to Cairo Railway,
28213, 216, 234 (se¢ alsa Boswana,
Egypr, Kenya, Rhodesia, South Africa,
Sudan, Tanzania, Uganda, Zaire,
Zamhia)
East Airican Railways, 213, 243
African Offshore Iskands — Azores,
Canarics, Madcira, Mauritius,
Reunion, 21§ 14
Monte Railway, Funchal (Maduira),
214
Albania, 24
Albanmian State Railways, 24
Algeria, 234 15, Locomotive landmarks,
215
Algerian Railways (SNFT), 21413
Mgerian Eastern Railways, 214
Mediterranee-Niger Railway, 214
Paris-Lyons Medierrance Company,
214-15 -
Angola, 215 16
Benguela Railway Company, 215 16
Antigua, swe West Indies. The
Smaller 1slands
Argentina, 154 -85, 183 8y
Argenune Railways (FA), 184 83,
188-%y
Bucnos Aires and Pacitic Railway,
189-85
Buenos Vires Great Southern Railway
(BAGS), 18y, 188, 185
Buenos Aires Suburban Railways, 188
Buenos \ires Western Railway, 154
General Belgrano Railway, 185
General Urguiza Railway, 18y
Northern Transandine, 185, 198
Rio Gallegas-Rio Turbio Industrial
Railway (RFIRT), 1858-8g, 193
Trans-Andean Railway, 155, 185
Australia, 308 300, 312, 315-17, 320,
323-24; General ]ntr:ulua.llun, 308,
History, 308
Australian National Railways
(formerly Commonwealth Railways)
308 300, 31h, 320
Hammctsley Iron Company Railway,
34
Public Transport Commission of New
South Wales, 304, 312

1

Queensland Ralways, 313 16
South Australian State Transport
Authority  Rail Division, 31617
Tasmanun Government Railways, 320
Victorian Government Railways, 323
Western Australan Government
Railways, 324
Austria, 245, 28 g; Civil Engincering,
24, Locomaotive Eandmarks, 24- 55
Train Services, 23
Ausirian Federal Raflways (OcBB),
24-5,28
\ustrian State Railways, 24
Franz Josct Railway, 24
Imperial and Roval State Railways
(Naiserlich wnd Koeniglich Staats
Bahnen {(KKStB), 24
Kaiser Ferdinand Nordbahn, 24
Kaiserin Elisabeth Rmlways, 24
Murtalbahn, 29
Semmering line (later Sudbahn), 24
Styrian Provincial Ralways (Siml B}
25-0
Zillertalbahn, 29
Azores, see Mrican Offshore Islands
Bangladesh, 264
Bangladesh Raillway, 264
Barbados, e West Indies: The
Smaller Islands
Ei;‘l'iu[n];‘lnlj, L7 l_usu[hn
Bechuanaland, see Hotswana
Belgian Congo, see Zaire
Belgium, 24 30, 32 Civil Engincering,
2430, Locomotive Landmarks, jo,
32 Origins and Development, 2y
Train Services, 32
Belgian National Ralways (SNCB),
204 30, 32
Belgian Ralway (.nn\p.nq .2
Brussels, Junction hine, 249
Brussels: Malines steam railway, 2
Prince Hlenri Railway and Mines
Company, 03
Behae, 15y
Stann Creck Ratlway, 15y
Benin, People’s Republic of, 216
Benin Railways (OCBN), 216
Bermuda, 184, 192
Bolivia, 2
Antofugasta (Chile) and Bolivia
Railway (FCAR), 192
Vrica- La Paz Railway, 192, gy
Bolivian National Railwavs (ENFLER),
1yz
Guaqui- La Pae Railway, 192
Navonal Ralway Administration
(ENFLER), 192
Botswana, 2160
Cape e Cairo Ralway, 216
Rhodesia Railways, 216
Brazil, 194 g7, 208.( u|] Engmcering,
150l
Amapa Rilway, rog
Braalian Federal Raflways (REFSA),
1497, 14y, 2ol
Campos do Jordao Tourist Railway,
tyd
Ferro de Aco, 1gh
Gireat Western Ratlway, 194
LLady Teresa Cristina Ra}i\u\ 16
Leopoldina Railway, 194, 106
Madeira Mamore railroad, 146
Mogvana Railway, 104
Sao Paulo State Railway, 104, 195
Vitoria a Ninas Railway, 1oy, 106
Briush Guiana, see Guyvana
British Honduras, see Belize
Bulgaria, 32-3; Civil Engineering, 32.
Lovomotive Landmarks, 329 T'rain
Services, 32 3
Bulzarian Stare Railways (BDZ), 32-3
Seprembri Ling, 32
Burma, 254 63
L nion of Burma Railways, 264 63
Cambodia, sve hampucheaa
Cameroun, 217
Cameroun Natonal Railways
Authority (REGIFERCANM), 217
Kameroun Lisenbahn Gescllschatr,
217
Canada, 128 33
Algoma Central Railway, 133-34, 133
Brinish Columbia Railway, 133-34, 137
Canadian Narional Railways (CN),
1y, 128-30, 132, 135

Canadian Pacific Limited (CP Rail),
128, 131-32, 1354 € Air, 132,
CP *Empress’ stecamships, 132,
CP” Ships, 132
Canadian Northern, 128
Carrier Railway, 133, 134 35
Grand Trunk PPacific, 128
Grand Trunk Railway, 128, 130
Great Western Railway of Canada, 14,
130
Intercolonial Railway, 128
Nanonal Transcontinental Raillway,
128
Newloundland Railway, 128
Omntarnio Northland Ratlway, 13334,
133
Pacific Great Eastern, 135
Prince Edward lsland Balway, 128
Quebee, North Shore and Labrador
Railway, 1314-35
Via Rail Canada, 128, 130, 132
White Pass and Y ukon Corporation
Lamited, 135
Canaries, see Mrican Ofshore Islands
Cape to Cairo Railway, 212 13, see
also Botswana, Egypr, Kenva,
Rhodesia Zimbabwe, South A,
Sudan, Tanzania, Uganda, Laire,
Fambia
Ceylon, see Sn Lanka
Chile, 1984y
Arica- La Pag Railway, 19q
Ferrocarnil Antotagasta (Chile) and
Bobva (FCA), g
Transandine Railway, 198
China, 1o, 22, 116, 263, 268, Signalling,
20N
Chinese Lastern Ralway, 22, 116
Chinese National Railwavs, 10, 268
i’L'l,iug ankow BEalway, 2068
Pebing- Shanghai Railway, 2068
Railways of the People’s Republic off
China, 263, 268
Colombiaa, 200
Mlantie Railway, 200
MSattorl Railways of Caolonibia,
100
Caomgo, People’s Bepublic of The, 217
COMILOG, 217
Conge Ocean Railway (CFCOY), 217
Costa Rica, 200 201
National Alanue Ratfroad, 200
PPacitie Fleeire Railroad, 2000 200
Cuba, 200
Hurshey Cuban Railway, 201
Consolhidated Railroads ol Cuba, 201
Cuban Natnonal Ralways, 201
L nited Ranlways of Havana, 201
Cyprus, 33
Crechostovakin, 330
Corechoslovakia Stare Railwavs, 35 6
Dahomey, see Bemn People's Repufilie
Demmark, 36
Damsh Srate Railways (151B), 36
Zeclund Raillway Company, 36
Dominican Republie, see West Indies:
The Smaller Islands
Duteh Gurani, see Surmam
East Pakistan, sev Bangladesh
Ecuador, 201
Ecuader State Ralways, 201
Gruavaguil and Cuite Railway, 201
Egype, 220, 241
prian Railways, 220, 241 see wlso
Atrwca: Eevpr
El Salvador, see Salvador
Erttrea, see Ethioma
Ethiopia, 221
Djibouti 1o Addis-Ababa Railway, 221
Fritrean Railway, 221
Noerthern Erhiopia Ratllways Share
Company, 221
Falkland Islands, zo1
Fiji, 342
Iap Sugar Corporation Railway, 342
Finland, 4o- 41 Mdministration and
Finance, 41 History, yo: Locomative
Dy elopment, go, Operations and
Signalling, 4o; Train Services and
Raolling Siock, g0
FPinnish State Railways (VR ), 4o-41
Helsinkr to Hameenlinna line, 4o
Tampere-Scinajoki hne, 40
Formosa, s Taiwan
France, 29, 44. 40, 3% 54, 214

Adnmistration and Finance, 54, Civil

Lngmecning, 515 Locomotive

Landmarks, 51 2; New Construcnon

and Elecirihcation, 52 31 Operations

and Signalling, 54, Train Services and

Rolling Stock, 53 4

Chemin de fer de UEst, 48

Chemin de fer du Madi, 49 50

Chemin de fer de 'Ouest, 40350

Chemin de ter Paris Lyon
Mediterrance, 48 4, 32, 214

Chemin de fer Paris Orléans, 39

Chemin de fer de Provence, 54

Chemin de ter de Strashourg, 48

French Narional Railways (SNCEF),
44, 40, 48 54

Grand Central, 39

Ligne dmperrale, 49

Nord Company, 29

Other Railways, 54

PParis Transport Authority (R AT},
545 CI° Meétropolitain de Paris, 54
Réscau Express Regional, 54

Ratlway Plan (1842), 44, 40, 39 50,
33 {|h,q 18A3, 187G), 40

Rescau de I'Alsace et de Lorraine, g4

Ruseau du Vivarais, 54
French West Afrien (Senegal, Mah,
Guinea, Ivory Coast and U pper
Vaolta), see Sencgal ef af
Gabon, 222
Gabon Stare Ralways (OCTRA), 222
German bast Mrica, see Tancania
German South West Africa, see
Namihia
Germuany, 22, 24, 54, 50, 3060, I'rain
Serviees and Operations, 50-6o
German Federal Ralway (113)
Western Germany - 54, 56, 50 6o
German State Railway (1DIR)
Fastern Gernany - 24, 34, 36,
30 ho
Prussian State Railways, 22
Wupperial Suspension Railway, ho
G, 223
Gihana Railway and Poris, 22
Gold Coast Railway, 223
Cioled Capast, see Cihana
Great Britain, 10, 01, by 8, 72 7, 79,
sz, Cavil Enginvering, Formation of
Principal pre-iga; Rafway
Companics, b, b, by, G Hhstory
and Prevelopment, 61 Light Railways
Vet (188), Oy, O, Locomotive
Landmarks, b8, 72 (Liesel, 68
Llectric, 6%, 72; Steam, 7 8);
Museuni and pleasure lines, 61, 6,
O, 25 7, 70 Ko, Muscums, ".1.
Operations and Serviees,
Vbhervstwyth & Welsh Coast Ii.nlun\,
i
Birnungham & Dlerbw Junction
Railwiry,
Bluchell Radlway Linnted, 61, i, ish,

73

lirinsh BRalways, 1o, G, 65, 6, 68,
72 4 312 Western Region, 10

Caledonian Railway, 30,61, 6y

Cambrian Raillway, i, Hy

Camerbury and W histable Ratlway,
(K] !

Central London (Underground)
Rinlway, 77

Ciy and South London
{L nderground) Railway, 75

Culm ¥alley Railway, Gy

Drart Valley Ralway, 6

Daserier (U nderground) Radway, 77

Fast Coast Railway, 73

Euastern Countics Railway, 61

Eastern Lmon Railway, 6/

Festiniog Railway Company, 61,
75607y

Furness Railway, 6y, by

Gilasgow & South Western Railway,
Bty

Uia.\guu, Dumtries & Carlisle Railway,
Y]

Glasgow, Kilmarnock & Yvr Railwas,
(11 i

Grand Junction Railway, 61, 6

Great Central pleasure line, 66

Great Central Raillway, 61, fir, fig, 0

347



Grear Eastern Railway, 61, 64

Great Northern Ralway, 61, 64, 73

Great Northern Railway of Scotland,
i, g, hb

Gireat Southern Railway, 83

Great Western Railway, 1o, 13, b1,

Highland Rnl|l. 1, 0y, 73

Inner Circle (L |u!;rdruuml) Line, 77

Inverness & Aberdeen Junction, 61

Inverness & Perth Junction, 61

Isle of Man Railway, i1, 77

_l'.||lLJu. (L |1dl.'l'j.'.,[0lln|.]] Ling, 7

Keighley & Worth Valley Railway, 66

Kent & East Sussex Railway, 66

Lakeside & Haverthwaite Rail\\ug', 1]

Lancashire & Yorkshire Railway, 61, 64

Lieds Northern Railway, 61

Liverpool and Manchester Railway,
10, 14, 15, 60,68

Lochty Railway, 6

Llanidloes & Newion Railway, 6r

London & Birmingham Railway, 14,
v, s ’

Londoen & Brighton Railway, 6

London & ‘urlh Eastern Railway, by,
by, OB, 7

London & \orlh Wastern Railway,
br, by, 312

llumlun & Southampron Railway, 61

London & South Western Railway,
G, 6y

London, Brighton & South Coast
Railway, 61, 64

London, Chatham & Dover Railway,
for

London, Midland & Scotush Railway,
13, by, 64-5, 68, 70, 88

London Passenger Transport Board,

77

London Underground, 73

‘Manchester & Leeds Railway, 64

Manchester, Sheffield & Lincs
Railway, 61

Metropelitan (Underground) Line, 77

Middleton Railway, 61, 77

Mid-Hants Railway, 66

Midland Countics Railway, 6s

Midland pleasure line, 66

Midland Railway, 6r, 64, 73, 70

National Coal Board Railways, 61

Nene Valley Railway, 66

Newton & Machynlleth Railway, 61

North Briush Railway, 61, 64

North Fastern Railway, fir, 64-5

Narthern and Eastern Railway, 64

Northern Ireland Railways Company
Limited, 61, 79, Belfast & County
Down, 79: Great Northern Railway
ol Ireland, 79; Northern Counties
Commuittee, 74

Northern (Underground) Line, 77

North Midland Railway, 6

Morth Norfolk Railway, 66

North Staffordshire Railway, 61, 64

North York Moors Railway, 66

Oswestry & Newton Railway, 61

U.\.\\un(rl\', Ellesmere & Whitchurch
Railway, 61

PPost Office Railway, 79

Romney, Hythe & Dymchurch Light
Railway Company, 54, 01, 70

Severn Valley Railway, 66

South Eastern & Chatham Railw ay,
b, by

South-Eastern Railway, s

\uulht rn Railway, fig, h‘;, 68,72, 74,

"|lu.Ll(m and Drarlington Railway, 10,
65,77

Strathspey Railway, (6

Talyllyn Railway Company, 61, 74 8o

Torbay & Kingswear Railway, 66

L nderground Railways, 79

Victoria (Underground) Line, 77

Volk's Electric R:!Il\\.'.l_\', 13, 61, 80

Welshpool Llanfair Raillway, 66

W est Somerser Railway, 66

Wight Locomotive Socicty, 66

York, Newcastle & Berwick Railway,
fat i

York & North Midland Railway, 61

Greece, 81

Hellenie Railways Organizanon
Limnited, 1
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Guaremala, 201

Guatemala Railway (FEGU A), 201

International Railways of Central
America (TRCA), 201

Guiana, Briush, se¢ Guyana
Guiana, Dutch, see Surinam
Guinea, see Senegal er al
Guyana, 202

Demerara Railway, 202

Demerara Bauxite Company Railway,
202

Haiti, see West Indies; The Smaller

Islands

Holland, se¢ The Netherlands
Honduras, 202-203, 203

Ferrocarnil Nacional, 202-203, 203

Tela Railroad, 202-203, 203

Vaccaro Railway, 202-203, 203

Hong Kong, 264
Hong Kong Government Rallway,
26y
Hungary, §z-3, 120
llungarinn State Railways (MAV),
-3, 120
[ndia 2hy, 209, 271-74, 270, 28¢; Civil

Engincering, 274, 276; Locomotive

Landmarks, 276, 280, Signalling, 276;

Train .‘s'vr\-iws. 280,

Administrative zones: Central
Railway, 273-74; Eastern Railway,
273-74, Northern Fastern Railway,
274; Northern Frontier Railway,
274; Morthern Ralway, 273
South Central Railway, 274; South
Eastern Railway, 273-74; Southern
Railway, 273- 74 Western Railway,
273

Bengal- Assam Railway, 264

Bengal- Nagpur Railway, 273, 270

Hikaner Railway, 273

Bombay, Baroda & Central India
Railway, 272-73, 280

Central Railway, 26y

Cutch Railway, 273

Dholpur Railway, 27;

East Bengal Railway, 264

Fast India Railway, 272-73, 276, z80

Gackwar of Baroda's Railway, 273

Great Indian Peminsula Railway, 261,
272-73, 280

Indian Government Railways, 26w,
271-74, 276, 280

Jaipur Raillway, 273

Jodhpur Rallway, 273, 293

Kalka-Simla Railway, 274, 276

Khyber Pass Railway, 272

Madras & Southern Mahratte Railway

273
Matheran Railway, 274, 256
Mysore Railway, 273
Nizam of Hyderabad's Railway,
272-73
North Western Railway, 273-74,
276, 293, 206
Qotacamund Railway, 274, 276
Rajasthan Railway, 273
Scindia Railway, 273
Siliguri-Darjeeling Railway, 274, 276
South Indian Railway, 273
Surashira Railway, 273
Indonesia, 328-2q, 332, Administration
and Finance, 332; History, 328,
Locomotive Development, 32826,
Operations & Signalling, 332; Train
Services & Rolling Stock, 320, 332
Atjeh Tramway, 328
Deli Railway, 329
Indoncsian State Railways, 128 29
Iran, 252-53
Iran National Railways, 252 53
Teheran pilgrim’s line, 252
Trans-Iran Railway, 252-53
Irag, 253-54
Berlin- Baghdad R.llh.\ ay, 253
Iragi Railways, 253 5
Ireland, Republic of, m B3, 88
Dublin & Kingston Railway, 10
Dublin & South Eastern Railway, 85
Great Northern Railway, 85
‘Great Southern and Western Railway,
85
Irish Peat Board, 88
Midland and Great Western Railway,
835

Isruel, 254 55

Chemnn de fer de Jaffa d Ferusalem et
Prolongements, 254
Hedjaz Railway, 254-355
Isracl Railways, 254-55
Palestine Railways, 255
Iualy, 8q, g1-2, 121
Italian State Railways (FS), 89, g1-2
Kingdom of Naples Railway, 8y
Vatican City, 121
Ivory Coast, see Sencgal et al
Jamaica, 203
Jamaica Railway Corporation, 203
Japan, 281-84
Japanecse National Railways, 28154
Shin-Kansen high-speed railway,
281-8z2, 284
Tokardo Line, 281
Jordan, 256
Hedjaz-Jordan Railway, 236
Jordan Roval Hashermue Railways, 256
Kampuchea, 285
Kampuchea (Cambodia) Railway, 285
Kenya, 224 25, 243
Fast African Railways & Harbours
Admimstration, 225
Kenya Railways, 224 25
Kenya Railways Corporation, 225
LUganda Railway, 224
Korea, 285 86
Korcan National Railroad, z85-56
Korean Railways (KL}, 285
Lebanon, 256
Lebanon State Railways, 256
Lesotho, 228
Liberia, 228
Bong Mining Company, 228
Lamco |V Operating Company, 228
Libya, 228
Licchiensiein, g2
Liechtenstein Railway, g2
Luxembourg, g2 3
Guillaume- Luxembourg Railway, g3
Luxembourg National Railways, g2 3
Prince Henn Railway and Mines
Company, 03
Madagascar (Malagasv Republic), 22q
Malagasy Railways, 229
Madeira, 214
Monte Railway, Funchal, 214
Malawi, 22¢-30
Central Africa Railway, 230
Malawi Railways Limited, 22¢- 30
Nyasaland Railway, 230
Shire Highlands Railway, 229
Trans-Zambesi Railway, 230
Malaysia, 286, 2858-8qg, 24z2;
Administration and Finance, zgz,
Civil Engineering, 288; Locomotives,
288; Passenger Trains, 289, Signalling
and Operations, 292
Federared Malay Stares Railway, 286
Malayan Railway, 286, 288-8q
Perak Government Railway, 256
Mali, see Sencgal er al
Malra, o3
Malea Railway, 43
Mauritania, Islamic Republic of, 230
Mauritania Railway
(SNIMCOMINORY), 230
Mauritius, g¢ Afnican Offshore Islands
Mexico, 135 36, 176
Ferrocarril Chihuaha al Pacifico, 136
Ferrocarnl del Pacifico, 136
Mexican Railway, 136
Natonal Railways of Mexico and
other Railways, 135-36
Southern Pacific Railroad, 176
Middle East, 248 4, 254 50
Anatolian Railways, 248
Baghdad Railway, The, 248, 258, 254
British Otwoman Railway, 248
Hedjaz Railway, The, 254-56, 258 50
India, Overland 1o, 249
Morocco, 230-11
Moroccan Ratlways (ONCEFA),
230- 31
Maorocco Eastern Railway, 231
Monaco, g3; see also French National
Railways
Mozambique, People’s Republic of, 232
Mozambigue State Railways, 232
lran-.-'t.umht'ai Railway, 232
Nami
Oravi Ranlua\. 233
South African Railways, 233

Nepal, zgz
Janakpur Railway, 292
Nepal Government Railway, zq2
Netherlands, 93, us
Holland Railways Company, o3
Netherlands Railways, 93, 95
Netherlands State Railway Company,

03
New Zealand, 332-34, 337,
Administration and Finance, 337;
Civil Engincering, 333-34; History,
332-13; Locomotive Landmarks, 334
Operations and Signalling, 337; Train
Services and Rolling Stock, 3137
New Zealand Government Railways,
332-344 337
Nicaragua, 203
Pacific Railway of Nicaragua, 203
Niger, 233
Nigeria, 233
Baro-Kano Railway, 233
Lagos Railway, 233
Migerian Railway Corporation, 233
North America, Railways of, 124,
128-41, 144-45, 147-48; The Official
Guide, 124; see alse Canada, Mexico,
United Srates of America
Norway, 95-5
Dovreban, o7
King's Bay coal raillway, Spitzbergen,
I;S
Kristiansand muscum line, 978
Sorumsand muscam line, 97-8
Norwegian State Railways (NSB),

us-7
Nyasaland, see Malawi
Pakistan, 264, 272, 293, 296-g7; Civil
Engineering, 296 ¢7; Locomotive
Landmarks, 297
Indus State Railway, 296
Khyber Pass Railway, 264, 272,
296 07
North Western Railway, 243, 206 g7
Nushki Extension Railway, 296, 207
Pakistan Railways, 293, 2a6-97
Pakistan Western Railway, 296
Scinde Railway, 293, 206
Panama, 204
Chiriqui National Railroad, 204
Panama Railroad, 204
Paraguay, 203
Paraguay Central Railway, 205
President Carlos Antonio Lopez
Railway, 205
Peru, 192, 205-2006, 208
Central Line, 206, 208
Cerro de Pasco Railway, 208
Oroya Railroad, 206
Peruvian Corporation Lid, zob, 268
Peruvian National Railways
(ENAFER}), 205-206, 208
Southern Railway, 192, 205206, 208
Philippines, joo
Mamila Railway Company, 300
Philippine National Railways, 300
Philippine Railway Company, 300
Phividec Incorporated, jo0
Victorias Milling Company Line, 300
Poland, 24, 08-0
Polish State Railways (PKP), 24, 08 ¢
Portugal, 100-101; Administration and
Finance, 101 ; History, 100-101;
Locomaotives, 1o1; Train Scrvices and
Rolling Stock, 101
Beira Alta Railway, 100- 101
Estoril Electric Railway, 100
Minho and Douro Railway, 100
Portuguese Railway Company (CP),
100- 101
Sul and Sucste Railways, 100
Vale di Vouga Railways, 100
Puerto Rico, 174
Ponce & Guyama Railroad (formerly
Puerto Rico Railroad), 174
Reunion, see African Offshote Islands
Rhodesia Zimbabwe, 216, 230,
23435, 235
Bechuanaland Railway Company, 234
Mashonaland Railway Company, 234
Rhodesia Railways Board, 216, 230,
234735, 235
Rumania, 01, 103
Rumanian State Railways (CFR), 101,
10
Sabah,



Sabah State Railways, 292
Salvador, 208
British Salvador Railway Company,
208
International Railways of Central
America, 208
National Railways of El Salvador
(FENADESAL), 208
Saudi Arabia, 256-57
Saudi Government Railroad, 256-37
Senegal, Mali, Guinea, Ivory Coast,
Upper Volua, 236
Guinca Railways, 236, 236
Ivory Coast Railways, 236, 236
Malr Railways, 236, 236
Seneal Railways, 236, 236
Upper Volta Railways, 236, 236
Sierra Leone, 236-37
Marampa Mineral Railway, 237
South Africa, 237-30, 242
South African Railways, (SAS SAR),
237-39, 242 ,
South West Africa, see Namibia
Spain, 101, 103, 105-100;
Administration and Finance, 106,
Geography, 103, 105; Locomotive
Landmarks, 1of; Train Services and
Rolling Stock, 106
Cartalan Railways, 106
Central of Aragon Railway Company,

1
Madrid- Zaragoza- Alicante Rail
Company, 105
Narrow Gauge Railways (FEVE),
105-10h
Norte Ratlway Company, 105
Ponferrada-Villablino Raidway, 106
Spanish National Railways (RENFE),
1al, 105106
Sri Lanka, 300- 301
Kelant Valley Railway, joo
Sri Lanka Government Railway,
300- 301
Sudan, 213, 240 41
Sudan Railways, 213, 240 41
Sudan Railway steamers, 241
Surinam, 26¥
Surinam Government Railway, 208
Swaziland, 241 42; Signalling, 242
Swaziland Railway, 24142
Sweden, 10fi-108
Grangesherg - Oxelosands Ratlway, 108
Lapland Iron Ore Line, 108
Mallesta and Sodermanlands
Railway, 108
Swedish State Railways (5]), 106 108
Switzerland, 109, 11114, Civil
Engineering, 1115 History and
Development, 1115 Locomotive
Landmarks, 111-12; Operanions and
Services, 112
Berne- Lotschberg -Simplon Railway,
13,112
Gorthard Riilway Company, 111-12
Independent Swiss Railways, 11213
Jungtrau Railway, 113
Jura -Simplon Railway Company, 111
North Eastern Railway, 11112
Rhactian Railway (RhB), 11314
‘Spanish Bun Railway', 111
Swiss Federal Railways (SBE CEFT
FFS), 109, 111-14
Swiss North-Eastern Railway
Company, 111-12
Swiss United Railway Company, 111
Weiss Central Railway Company, 111
Woengernalp Railway (W AB), 113
Syria, 258-35¢
Baghdad Railway, 258
Hedjaz-Syrian Railway
Admunistration, 2558 59
Syrian Railways, 255-3¢
Taiwan, 301
Taiwan Railway Administration, 301
Tanganyika, see Tanzania
Tan-Zam Railway, 212-13, 216, 243,
245
Tanzania, 213, 216, 243; Signalling, 243
Deursch Ostafrika
Usambara-Eisenbahn, 243
Tanzanian Railways Corporation, 243
Tanzamia Zambia Railway Authority
Tazara  Tan-Zam Railway, 213,
216, 243
Thailand, 28y, 302-303;

Admimstration and Finance, 303
History, 303; Locomuotive
Development, 303 Operations and
Signalling, jo3, Train Services and
Rolling Stock, 303
Raoyal State Railways, 303
State Railways of Thailand, 28q,
302-303
Togo, 243
Togo Railways (RCFT), 243
Trinidad, see West Indics: The
Smaller Islands
Tunisia, 243-44
Tunisian National Railways
(SNCFT), 245 44
Turkey, 239, 201
Anatolian Railways, 2359
Baghdad Railway, 254
British Ottoman Railway, 261
Turkish State Railways (TCDDY), 250,
2b1
Uganda, 213, 241
Uganda Railways, 213, 241 see also
Kenva
Union of Soviet Socialist Republics,
10, 13, 114, 116-17, 285 Civil
Engineering, 116, Locomotive
Landmarks, 116-17; Train Services,
17
Moscow Metro, 117
Trans-Siberian Railway, 10, 13, 113,
11fy, 285
United States of America, 13741,
147-50, 152 56, 158181, r72;
Agencies, 140, Freght (TOFC)
COFC), 140; Locomotive Landmarks,
1405 Mergers, 139 -40; Operations and
Services, 14041, Signalling, 140 41
Akron, Canton & Youngstown
Railroad, ¢72
Vaska Railroad, 141
AMTRAK National Rail Passenger
Corporation, 130, t44. 145, 150,
th, 165, 168, 175, 177-78, 181
Andover and Wilmingren Railroad,
144 50
Ann Arbor Railroad, 72
\ssociation of American Railroads, 1 4o
Archison, Topeka & Santa Fe
Railway Company (Santa Fe), 145,
14748, 10y
Atlanta and West Point Railroad, 148,
172
Atlannc Coast Line, 173
Atlantic, Mississippt and Ohio
Railroad, 171
Autotrain Corporation, 148
Baltimore & Ohio Railroad Company,
1y, 137, 153, 160
Bangor & Aroosteok Railroad, 172
Bay Area Rapid Transit (BART), 148
Bessemer & Lake Erie Radroad, 172
Black Mesa & Lake Powell Ralroad,
149
Boston & Maine Corporation, 130 50
Burlington Northern Inc, 13040,
150, 153, 135, 181
Camden and Amboy Railroad, 159
Central of New Jersey Railroad, 160
Central Pacific Ralroad Company,
137, 175-76, 130
Chesapeake & Ohio Railroad, 153 35
Chessic System Inc, 130, 153 35
Chicago & Alon Railroad, 141, 168
Chicago, Burhngton and Cuincy, 1350,

153

Chicago & Winois Midland Railway,
172

Chicago, Indianapolis & Louisville
Railroad (Monon), 175

Chicago ‘L’ Railways, 158, 1hy 70

Chicago, Milwaukee, St Paul &
Pacitic Railroad Company, 140, 156

Chicago & North Western
Transportation Company, 130, 156,
138

Chicage, Rock Island & Pacii
Railroad Company (Rock Island),
158, 17778, 178

Chicago, South Shore & South Bend
Railroad, 158 59

Chicago Transit Authority, 1558-59

Chicago underground narrow-gauge
freight railway system, 154

City Point Rail Road, 171

Clinchficld Railroad, 175

Colorade & Southern Railroad, 153

Conrail Consolidated Rail Corporation,
139, 15061, 175

Cumbres & Toltee Scenic Railroad
(CATS), 162

Delaware and Hudson Canal
Company, 137, 140

Delaware & Hudson Railway
Company, 162, 172

Dielaware, Lackawanna & Western
Railroad, 160, 175

Denver & Rio Grande RR, 164, 181

Denver & Rio Grande Western
Railroad, 1h2-65

Denver, South Park and Pacitic
Railroad, 153

ljg-paﬂm.cnt of Transpnrutinn, 140

Detroit & Mackinac Railway, 172

Dietroit, Toledo & Ironton Railroad
Company, 1H5 60

Duluth, Missabe & Iron Range
Railway, 172,173

Edaville tourist Railroad, 150, 166, 164

Elgin, Jolict & Eastern Railway, 472,
17374

Eric Railroad, 160, 175

Flonda East Coast Railway, 167

FRISCO, see St Louis- San Francisco
Railway Sysiem

Galen & Chicago Union Railread, 156

Georgia & Flonda Railroad, r72

Granite Railway, Boston, 1ho

Gircat Northern Railroad, 150

Green Bay & Western Ralroad, 172

Gulf, Mobile & Ohio Railroad, 168

Hhinois Central CGulf Railroad, 139,
1y 68

Ilipois Central Railroad, 167 68

Ilinois Terminal Railroad, 172, 173

Interstate Commerce Commission,
130740, 140, 17

Jacksonville, St Augustine & Halifax
Ralroad, 167

James River Company, 153

Kansas City Southern Railway
Company, 178, 178

RATY, see Missouri Kansus Texas
Railroad Compeany

17 elevated ralways, see Chicago *1)
Railways

lLake Shore & Michigan Southern
Ralway, 159

Lehigh Valley Railroad, tho

Long Island Railroad Company, 168

Lousa Railroad Company, 154

Louwsville and Nashville Railroad,
130, 175

Muine Cenrral Ratlroad Company, 10y

Milwaukee & St Paul Railroad, 136

Milwaukee & Waukeshs road, 136

Milwaukee Road, see Chicago,
Milwaukee, St Paul & Pacific

Missourt Kansas Texas Railroad
Company (K XTY), 178, 178

Missourn Pacific Railroad Company
{(MolAC), 130 40, 17778, 178,

151

Maohawk and Hudson Railroad, 159

Maonongahela Railway, 172

MoPAC, see Missourt Pacific Raifroad

Mount Washington Cog Railway, 16y

National Rail Passenger Corporation,
see ANMTRAK

Nevada Northern Railroad, 172, 174

New Albany and Salem Railroad, 175

New York Central & Hudson River
Railroad, 15 6o

New York Central Railroad, 139

New York, Chicago and St Louis
{*Nickel Plate'), 172

New York City Transit Authority
(NYCTA), 1bg-70, 175

Mew York, New Haven & Harttord
Railroad, 160

New York, Ontano & Western
Railroad, 170 71

Norfolk & Perershurg Railway, 171

Nortolk and Western Railroad,
139-40, 162, 171

Nortolk & Western Railway Company,
171=72, 172

Nortolk Railway, fis

Norfolk Southern Railway, 172

Northern Cross Railroad, 172

Northern Pacific Railroad, 150,
152-53, 156

Croya Railroad, 206

Pacific Great Eastern Railway
Company, 135

Pennsylvama Ralroad (Pennsy),
140, 144, 150-fin, 1068, 154

Pére Marquette Railroad, 154

Philadelphia, Germantown &
Norristown Railroad, 140

Piedmont & Northern Railway, 172

Pittsburg & West Virginia RR, 172

Ponce & Guyana Railway, 174

PNIJ;:\.' Railroad, 137

Port Authority Trans-Hudson Corp
(PATH), 175

Portsmouth & Roanoke Ratlroad, 175

Pullman Company, The, 141

Pullman Palace Car Company, 141

Reading Railroad, 1bo

Richmond, Fredericksburg & Potomac
Railroad, 172, 173

Rock laEamI. fIe {".hrca:_-n. Rock
Island & Pacific Railroad Co

Sacramento Northern Ralway, 472

Sacramento Valley Railroad, 173

St Louts San Francisco Railway
System (Frisco), 147, 177 78,478

St Petersburg Railroad, 175

Sandy River & Rangely Lakes
Railroad, 16g

Santa Fe, see Atchison, Topeka &
Santa e Raillway Co

Scaboard Air Ling, 175

Seaboard Coast Line Industries Inc
(*The Family Lines'), 130, 175

South Carolina Railroad, 137, 197

Southern Pacific Transportation
Company, 72, 130, 136 37, 139,
153, 17575, 150 &1

Southern Railway System, 137, 130,

177
South Side Railroad, 171
Spokane Internavonal Ralroad, ¢ 72
Strasburg Railvoacd, 1949
Lnion Pacific Railroad Company, 137,
130 150, 153, 150, 170, 170 81, 204
Virginia & Tennessee Railroad, 171
Virginian Railroad, 172
Wabash Railroad, 172, 15
Western Maryland Railroad, 154
Western Pacific Railroad, 165, 181
West Feliciana Railroad, 108
White Pass & Yukon Corporation
Lamited, 134
L pper Vola, se Sencgal ef al
Uruguay, 208 204y
Central Uruguay Railway, 208
Midland Uruguay Railway, 208
L ruguavan State Railways, 208 204
LSSR ser Union of Soviet Socialist
Ruepublies
Vatican City, 121, see also Ttalian State
Railways
Vencruela, zog
Empressa del Ferrocarnl Historico del
Encintae, 2oy
Ferrocarril Bolivar, 204
La Guira & Caracas, 200
\enezucla Central, 204
Vencruela Nanonal Railways, 209
Vietnam, o4 305
Victnam Raillwayvs System (RCFYN),
JOo4- 305
West Indics: The Smaller Islands, 200
Yemen People’s Demoeratic Republic,
261
Yugoslavia, 120 21
Bosnia Herzegovinia mountain
railway, 121
Simplon Oricnt Lxpress, 120
Yugoslay Railways (]Z), 120 21
Laire, 215, 244
Benguela Railway, 244
Chemin de Fer Vicinal de Zaire
(CVZ) - Vicicongo Raillway, 244
Zaire National Railways (SNCZ), 215,
244
Zambia, 230, 145
Tan-Zam Railway, 243
Zambia Railways, 230, 245
Zimbabwe, see Rhodesia/@imbatwe

349
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L ] Allen Collection 12 13, 21, g2
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154 (hottom 2), 156, 157 (top right and
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American Railroads 151 (bottom),
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Mexican Railways 136 (top)
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H Nave 28 (bottom), 112/113, 257 (top)

A Melthorpe 282/283
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312 (top), 312(313
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Norfolk and Western Railroad 171
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OBB 24, 25 (bottom), 28 (1op)
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The Post Office 74 (bottom)

Frank A Railton 252 (bottom)

J Ransom 77
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Rhodesian Railways 235 (bottom)
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E 8§ Russell g3 (top)

Saburno Motojima 281 (hotom),
283 (bottom)

Santa Fe Railroad 145 (both), 147
{bottom)

H Siiuberlich 56 (bottom)

Jim Shaughnessy 128, 136 (bottom),
thz (hottom)

Charles S Small 303

J B Sncll 42 (top), 79 (1op)

South African Railways Jacket, 15
(rop), 213 (top), 237 (bottom right),
23% (bottomy)

Southern Pacific 175 (bottom), 176
(top)

Paul 8 Stephanus 272/273 (botom),
304/305

1Y H Stwart 264

Swiss National Tourist Office 18/1y

Swiss Foto 1

Eric Treacy 635

Union Pacific Railroad 124 (top), 150

UI‘I.I[.EU:I:h Srare Rﬂi]“'il}‘ﬁ 207 (both)

La Vie du Rail o, 23, 36, 37 (bottom),
4o (both), 41 (top), 51, 55, o (top
left), 82, By (bottom), g2 (top), 95
{buttom), 4o (bottom 2), 103 (bottom),
104 (both), 106/ 107, 108 (10p),
1140115 qall g), 107 (both), 125
(bottam), 141 (top), 152 (bottom),
157 (top left), 155 (middhke), 6o

Colourviews

(bottom 2), 161 (bottom kft), 176

(bottom), 178/ 179 (bottom), 180/181,

195 (hottom), 210211, 215 (top), 216

{top), 217 (bottom 3}, 221 (bottom),

222 (both), 224 (top), 230/231, 231

{bottom), 2 36 (both), 237 (top),

240/241, 241 (both), 243, 244, 245

(top), 24 247, 248, 252/253, 253

(both), 254, 26, (bottom and top

right), 274/275, 280/281, 281 (10p),

283 (top), 284 (bottom), 285 (both),

286287, 288, 2g3 (bottom), 204 295,

2g6, 297, 301, 304 (both), 314

{bottom), 321 (bottomy}, 32z (top),

327 (both), 333 (top), 337, 340 (top),

341 (both)

(ACEC Charlesron) 31 (1op)

{Association of American Railroads)
125 (middle right)

{Jean Bottin) 41 (middle)

(Y Broncard) 20, 56/57 {top), 95 (top)

(F Fontaine) 31 (bottam)

(Hlinws Central Railroad) 167, 168

(Guy Laforgeric 6o (bottom)

(Moel Meumann) 5q (bottom)

(New York Times) 161 (top lefi and
hottom right)

(A W Perry) 313 (top)

(Verkbild Siemens) 221 (middlc)

Western Australian Government
Railways 314, 325 (bottom)

Courtesy K Westcoti-Jones zoo
(bottom), 203 (bottom), 213 (lefi), 231
(top), 26g (bottomy), 315 (1op), 323
(bottom)

White Pass and Yukon 133 (bottom)

C M Whitchouse 3z, 33 (bottom), 34,
42 (bottom}, 66, 72, 75 (top), 83 (10p),
¥g (top), 100 {top), 103 llUPL 105
{tap), thy (bottom), 198 {bottom),
2oh (bottom), 215 (bottom nght),

217 (top), 232 (both), 235 (top), 240
(all 3), 2b0/261, 261, 263 (tap), 324
(both), 330 (bottom)

P B Whitchouse 11 (both), 25 (top),
33 (top), 41 (bottom), 4, 52, 53, 58,
50 (top), bz2/63, 67 (bortom), 68 (top),
7@ {bottom), 72/73 (10p), 74/75, 70
{bowom), 78 (both), Ho, 83 (botom),
84 (both}, 85, g9 (rop), 100 (bottom),
161 (rop right), 194/1035, 204/205, 205,
zoh (sccond from bottomy), 214 (1op),
220 (top), 223 (left), 230 (top right),
234 (bottom), 230 (all 3), 255 (top), 258
(bottomy), 259, 260, 262/263, 265
{bottomy}, 26g (top), 270/271, 208204,
330 (top) 330/331

Yugoslav Railways 120

Ron Ziel 1635 (bottom right)















ko 3 - WTW&;" ‘2 e J Brian H vrth has been a lover of rail-

s ways all h ' profession a civil engineer
he has spen ing life in the employment
of Briush K.ono © “hin the field in various

P divisional enginc « and later at head-
quarters where hc 1y responsible for
the introduction of . wagon 'entifica-
tion and control systen nas TOi Now
in early retirement he ‘ncentrate.
energies in the building onificent 7)1,
gauge miniature railway in unds of his
home in Wales, travelling the search of
steam and the writing of seriou = rail

subjects including North American .

an authoritative work on the world’s ..

tion and tourist railways entitled Steam for
Pleasure. His co-authors were P B Whitehouse
and ] B Snell. JBH, as he is known to his many
friends, was therefore the obvious choice of
author for a studious work in the nature of the
Atlas of the World’s Railways when knowledge
of the subject coupled with important contacts
in the world of rail transport were bhoth
essential. Once again he has been joined by his
two friends. John Snell, now managing director
of the famous Romney, Hythe and Dymchurch
Railway, very much an expert in his subject and
a photographer of some renown has made solid
contribution; Patrick Whitehouse, chairman of
Colourviews Publications and an associate of
the Royal Photographic Society, has been res-
ponsible for the preparation and direction of
this book. All three participators have travelled
the world over the past decades with their
cameras and between them accumulated some
50,000 pictures. This team when cach has done
his part has ensured that the Atlas of the World’s
Radlmays is a classic of its kind.
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