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Railway Electrification.* 

T HE Report of the Committee on Main Line 
Railway Electrification, of which Lord Weir 

is chairman, has now been published, and the con
clusions reached in it are clear and far-reaching. It 
is satisfactory to find that several of the consulting 
andrailwayengineersexaminedarrivedatpractically 
the same numerical results in making estimates. 

The Report states that electric traction has 
shown itself to possess definite elements of superi
ority over steam traction, and that the system is 
extending wherever it has been adopted. 

It is pointed out that the progress which is being 
made by the national scheme for supplying high 
pressure electricity in bulk and in forming a Central 
Electricity Board has introduced new factors into 
the problem of main line electrification. The Com
mittee was justified, therefore, in undertaking a 
comprehensive review of the economic possibility 
of changing from steam to electricity. In making 
this review, it was assumed that the productivity 
of the country is ever increasing, and so a transport 
service must be provided capable of expansion 
both in method and efficiency. The high standard 
of living adopted in Great Britain has also to be 
borne in mind. 

During recent years the revenues of the railways 
have diminished most seriously, largely due to the 
growth of road transport for goods and passengers 
and to the long period of depression in many in
dustries, but nothing has happened as yet to make 
it at all likely that the railways will be displaced 
from their position as the chief agency for the 
transport of goods and passengers in Britain. As
suming this, the Committee has attacked the prob
lem and made careful estimates of the extent to 
which a change from steam to electric traction on 
our railways would be justifiable and economic. 

There are many railways abroad operated by 
electricity and many more are under construction. 
In nearly every case, investigation shows that 
there are reasons due to special circumstances 
which induced the country to adopt electric in
stead of steam haulage, and few of these reasons 
apply to Great Britain. The outstanding example 
of railway electrification is the Swiss Federal 
Railway system. In Switzerland, 66 per cent of 
the total mileage is operated electrically and this 
carries 85 per cent of the total traffic. In this 
case, the main factors governing the choice were 
the desire to be independent of foreign countries 

• Ministry of Transport. Report of the Committee on Main Line 
Railway Electrification, 1931. Pp. 57 +2 plat es. (London: H.M. 
Stationery Offi ce, 1931.) 3a. net. 
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for supplies of coal and the abundant water power 
available. In addition, there are many steep 
gradients and long tunnels and these made electric 
traction almost a necessity. It is computed that 
in 1929 the adoption of electricity effected a saving 
of £200,000, taking all interest and amortisation 
charges into account. This saving will doubtless 
increase rapidly as the traffic increases. It has to 
be remembered that in Switzerland the power 
stations were built by the railway and the interest 
on their first cost is taken into account in the 
estimate given above of the saving effected. 

In France, the main considerations taken into 
account when electrifying the Paris-Orleans railway 
were the high price of coal south of Paris and the 
development of the water power sources of central 
France. The linking of this large source of power 
with Paris is in the interests of national policy. It 
is doubtful whether the railway is yet remunerative. 
The Midi railway electrification utilises available 
water power, but it obtains a substantial revenue by 
selling electrical energy to dwellers near the railway 
and to factories. When this latter sum is taken 
into account, it shows a profit. The various 
electrifications in Germany are due mainly to a 
desire to utilise available water power. There are 
also many steep gradients and long tunnels which 
make electrification desirable. In Italy and the 
rest of Europe, similar considerations favour elec
trification. In the United States, there is, in 
addition, the urgent necessity of increasing the 
traffic capacity of many of the railways. We also 
see that in some cases the capital cost can be con
siderably reduced by utilising the ' air space ' in 
large electric stations by building flats and offices 
above them. With steam trains this would be 
impossible. 

In Great Britain, the important advantages accru
ing from the suburban electrification of railways in 
large towns are now obvious. Taking a group of 
eighteen stations on the Southern Railway within 
twenty miles from London, it was found that, four 
years after they were electrified, the number of 
season tickets issued had increased by 140 per cent. 
It is satisfactory to learn that all electrifications 
of suburban railways in Great Britain have been 
uniformly successful. The experts calculate that 
the capital required for the complete suburban 
electrification of the country, spread over twenty 
years, would be 45 million pounds. The saving 
effected by electric over steam haulage would be 
13 per cent per annum in the twenty-first year. 
There would, of course, be a steam-electric period 
for twenty years. But the increased revenue due 
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to electrification would cover the temporary costs 
of dual working, in addition to paying the interest 
charges averaged over the whole programme. We 
can assume, therefore, that the railway companies 
will, in due course, extend the electrification of 
their lines round London and other large centres. 
The schemes at present in hand strongly support 
this assumption. 

The problem of main line electrification in Great 
Britain needs to be specially considered, as there 
is little available water power, coal is cheap, tunnels 
are few,and there areveryfewappreciable gradients. 
The Committee, therefore, had estimates made by 
independent experts. The major part of the cost 
of haulage is the cost of the energy expended. In 
steam haulage, this is represented by the cost of the 
fuel, which in Great Britain is coal. In electric 
haulage the corresponding item is the price paid 
by the railway for electrical energy. The experi
ence gained in only a few other countries is, there
fore, applicable. The Committee knows that the 
energy can be purchased from the Central Elec
tricity Board, and it has adopted the overhead 
direct current system of electrification at 1500 volts 
as the standard. Although the substations will be 
worked by the railway employees, the cost of their 
erection and maintenance will be paid by the 
Central Electricity Board. 

The essential characteristic of electrification as 
compared with all other traction systems is the 
removal of the generation of power from the train. 
From this fact arises most of the advantages 
and economies of electrification. Before a line is 
electrified, a heavy new interest charge is incurred 
on fixed equipment, and the independent coal
burning locomotives must be replaced by dependent 
electric haulage units. 

Estimates made by H. W. H. Richards, J. M. 
Kennedy, and Messrs. Merz and McLellan indicate 
that the total capital cost of railway main line 
electrification in Great Britain would be 261 
million pounds, and that the net savings effected 
would be nearly eighteen million pounds per annum. 
Assuming general electrification on a twenty-year 
plan, and that existing traffics were maintained, 
this would lead to a surplus of approximately two 
per cent after paying the fixed charges on the new 
capital involved. From a business point of view, 
such a result taken by itself would not warrant the 
.adoption of a scheme of this exceptional magnitude. 
The Committee points out that it has left out of 
account many things the money value of which 
cannot be assessed. For example, were it com
pleted, the railway companies could offer the public 
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a speedier and much more satisfactory service than 
they can under steam haulage. Any increase in the 
service will secure increased savings as compared 
with steam. It has to be remembered also that 
British electrical manufacturers have completed 
many important contracts for railway electrifica
tion in many different countries. If the electric 
scheme is adopted, the experience they have 
gained would be at once available. With the 
exception of the raw copper, practically all the 
expenses would be distributed as wages in Great 
Britain, and would employ 60,000 men for a period 
of twenty years. The Committee thinks that not
withstanding the great saving in wage costs effected 
by electrification, yet there would be little risk 
of the employees occupying the grades of drivers, 
firemen, and cleaners being adversely affected be
cause of the considerable intensification of suburban 
services. The physical conditions under which the 
traction staff would work would be much more 
favourable than at present. 

Apart from its effect on the railways, an electrifi
cation scheme on the lines indicated would most 
favourably affect the National Grid, which is already 
proving a boon to Great Britain. As to the risk of 
some more economical method of generating elec
tricity being discovered by science, this discovery 
would not affect railway economics much, as they 
would be purchasing electricity and the efficiency 
of conversion of electrical machinery now ap
proaches a hundred per cent. We have little 
sympathy with those who oppose the scheme on 
the ground that new discoveries are continually 
being made by science. They remind us of the 
slothful man in Proverbs xxvi. 13, who was con
tinually saying, "There is a lion in the way; a 
lion is in the streets " . 

Prehistory. 
Weltgeschichte der Steinzeit. Von Prof. Oswald 

Menghin. Pp. xvi + 648. (Wien : Anton Schroll 
und Co., 1931.) 40 gold marks. 

PROF. MENGHIN has taken ten years in the pre
paration of this extremely important book, and 

he has certainly not wasted his time. Quite prob
ably it is the last serious work, bearing such an 
ambitious title, which will ever be written. J!'or it 
is one of the tragedies resulting from the increase of 
knowledge, that a general survey of a subject be
comes less and less possible. Field-workers are, as 
it were, bricklayers whose position, so close to the 
small section of wall they are building, makes any 
general view of the edifice as a whole impossible ; 
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and, even for those who are less concerned with the 
actual building, the structure of knowledge has 
become so vast and is growing so rapidly as to make 
a comprehensive study of the whole a very difficult 
task. 

However, Prof. Menghin's book is not only to be 
welcomed because the Stone Age prehistory of the 
world is surveyed : quite equally interesting are 
the new methods of approach to the subject which 
are here for the first time put forward in print. I 
say " in print " of set purpose, because in Great 
Britain several of the same ideas, at least in a modi
fied form, have for some time past been' in the air ', 
and indeed are already being taught by professional 
prehistorians. Prof. Menghin, however, has now 
elaborated and codified these ideas. Briefly, the 
new schemes depend upon a considerable stressing 
of the typological method of classification as applied 
to the Palreolithic and Neolithic cultures as a whole. 
Prof. Menghin distinguishes, from the earliest times, 
core, flake, and bone industries, and urges that they 
are the expression of different modes of life practised 
by different cultures. The separation of bone-using 
cultures (such as the Maglemosean) is his own special 
contribution to the new method of approach and 
one which leads to interesting results-the dis
tinction in Lower Palreolithic times between core
that is, hand-axe- (Chelleo-Acheulean) and flake 
(Clactonian, Levalloisean, etc.) industries has been 
recognised for some time, also the suggestion made 
that they belong to different cultures. 

Prof. Menghin regards flake industries, such as 
those already named, as being ancestral to the blade 
industries such as those of the Upper Palreolithic. 
Yet surely there is a real distinction between the 
two, and further, Upper Palreolithic blade industries 
are associated with burins, forming what can well be 
described as ' Blade and Burin ' industries, a fact 
which is never the case in Lower Palreolithic flake 
industries. The difference between a flake and 
blade is no doubt slight; but it does seem to be a 
real one. The intriguing suggestion is made that 
hand-axe folk, from the nature of their club-like 
tools, must have been originally cradled in forest 
lands, while the dagger and lance points of flake in
dustries postulate a steppe country as the area of 
origin of the folk who made them. Such generalities 
are audacious and can sometimes be refuted in de
tail; but are yet fascinating and often contain im
portant elE:m<mts of truth. 

Another nettle that Prof. Menghin has attempted 
to grasp is that of Stone Age nomenclature. Quite 
clearly the world-wide application of terms derived 

I from French place-names such as Chellean-there is 
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