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THE ELECTRIFICATION OF THE METRO-
POLITAN RAILWAY.
o, |,

OCR readers will remmember the controversy which took
place some three years ago on the question as to the
method of electrification to be employed on the systems
of the Metropolitan and District Railways. The Board
of Trade finally decided that direct current of compara-
tively low tension—from 500 to 600 volts—was to be
used on both railways, which were to arrange matters in

such a way that the trains of either company could run |

on the other's line as well as on its own.

Since the |

decision was arrived at, both railways have been busy

making preparation for the conversion to electric traction,
and the object of the following series of articles is to set
out the }ngrer.a which has been made in this direction
by the Metropolitan Railway.

The equipment of such a line as the Metropolitan
Railway for electrical working is an undertaking of con-
siderable magnitude. For one thing, it is a line which is
largely used by the trains of other companies which have
running powers over its network. One result of this is
that the train density, if such an expression may be per-
itted, is high. The number of trains per hour passing
over its metals is large. This, of course, renders the
equipment of the permanent way a matter of difficulty, if
not of danger. Then, too, the portion of the whole line
which it has been determined to convert is extensive,
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—naterial, be it said, which ecloscly resembles puddle
clay—an artificial reservoir has been constructed. This
15 about an acre in area, and, at the mowment, it is filled
with water to a depth of some 5ft., which gives a storage
of over 1§ million gallons. There appears to be no reason
why this storage should not be considerably increased
should it be found desirable. The waler is, we under-
stand, of medium hardness, and will probably have to be
shightly softened. Arrangements have been made for six
cooling towers, each of which will be capable of dealing
with over 424,000 gallons of water per hour, and of
reducing its temperature down to, at all events, 80 deg.
Fah,

The system adopted is to generate the electricity at
11,000 volts three-phase, to transmit the current at this
voltage to sub-stations, to convert it at these sub-stations
into direct current at between 500 and 600 volts, and to
supply 1t to the conductor rails, of which the positive is
being fixed on the outside, and to the lett of the metals,
looking in the direction of motion of the trains, with the
return rail laid midway between the running rails, There
are, at first at all events, to be nine sub-stations in all.
These will be situated at Moorgate-street, King's
Cross, Baker-street, Bouvene-street, South Kensington,
Finchley-road, Neasden—part of the power-house
being used as a sub-station—Harrow, and Uxbridge.

The amount of cable which will be necessary to
connect all these stations with the power-house
at Neasden will be over 80 imiles, and of this

there being some 26 wiles of double track to be dealt  length some 15 miles are already laid. The cable con-

with.

A glance at the accompanying plan map will | sists of triple conductors, paper insulated and lead

serve to give some idea of the area covered by the opera- covered. Outside the lead there is a further serving of

tions which are n
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As manyv of our msulating material, and round these again an armonring
Metropolitan forms the | of galvanised steel wires about No, 12 gauge. Two sizes

northern portion of the circle of what is generally known are being emploved, namely, *25in. and * 2in. cross-section ;

as the Underground Railway.

The Eﬂmllﬂn}"ﬂ HFhEI’E the cables hElﬂE laid on the * solid ™ H}'Etﬂm. l]ﬂﬂl[‘l}'; mn

in this locality extends from Aldgate East on the east  Wood troughs, filled in with bituimen.

to South Kensington on the west, passing through

The fixing of the conductor rails is proceeding fast, and

Moorgate-street, King's Cross, Gower-street, Baker-street,  there are several things in connection with these rails

Edgw
way. From DBaker-street the main line runs north-
westwards through Neasden to Harrow, and thence on to
Aylesbury. At Aldgate East con-
nection is made with the District
Railway, and the portion of that

are-road, Notting-hill, and other stations on the  which are worthy of attention.

In the first place it will
have been noticed that both lead and return rails are
being laid. The advantages of this can be readily appre-
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company'sline between the Mansion Nreston Rowd Junc
House and Whitechapel is to be A\ L upuzv PARK
worked conjointly by both com- B

panies in a manner which has yet Brant North y"’
to be decided. At Edgware-road st )
and Bishop's-road there is also a
junction with the Great Western
Railway, and here again the line
to Hammersmith is to be worked |
conjointly by both companies. It
may also be mentioned that at
Snow-hill there i1s through com-
munication with the South-Eastern
and Chatham Railway. Branching
fromm Harrow there is a new line of
the company’s running south.west-
wards to Uxbridge; this and all
of the lines already mentioned are
to be electrically equipped. When
it comes to be considered that the
future possible requirements of all
the companies concerned had to
be ascertained and respected, some
small idea of the magnitude of the
task involved may be obtained, and
this, apart altogether from any of
the many difficulties, both electrical
and mechanical, which have had to be surmounted.
The whole scheme is now beginning to take visible
shape. The power-house building at Neasden has
been practically complete for some time, sub-stations
are being hu.ift. in various places, cables are being
laid, and the insulated conductor rails are being
fixed. We have thought, therefore, that a description
of the works as they now are, and of the progress made
from time to time, will be of eonsiderable interest and
value to our readers. We are much indebted to the
chairman, general manager, and other directors of the
line for their courteous permission to deseribe the under-

SHEPRENDS By,

Ta Pulne
Wimbledan £ c.

‘l~
£l

THE METROPOLITAN RAILWAY BSYSTEM

i

taking, and to Mr. Thomas Purker, who has throughout

acted as consulting engineer to the company, and who has
put a large amount of information and a number of
drawings at our disposal. Our thanks are also due to
Mr. Charles Jones, the company's chief electrical
engineer, for the very considerable assistance he has
afforded us.

The main spring of a conversion scheme such as the
present may well be said to be the central power-house.
It should be centrally placed, sothat fall of potential may
be minimised. It should not be in a cramped position ;
there should be plenty of space for extensions, which are
sure to come in the future: and it should be in such a
situation that fuel can readily be received into it, ashes
removed, and a copious supply of water obtained. The
company's engineer may be said to have decided upon the
best position in the whole line for his purpose. The site
chosen is close to the Neasden Station.
nearly equi-distant from the two extremes of that portion
of the companies' lines which is at present to be electri-
fied. Sidings have easily been run from the line to bring
in coal and take away ashes. The only thing not actually
in evidence was water, and this has been obtained in
abundance by the sinking of two bore-holes. The supply
available from these is some 88,000 gallons per hour,
or over 900.000 gallons in the twenty-four hours. Of
course the generating station will not be working up to
its full capacity for the whole of the twenty-four hours
and, therefore, in order to reap the greatest possible
advantage from this water supply it was necessary o

rovide some method of storage. Close to the powei-
ouse was a shallow pond. By embanking the sides of
this by means of the material excavated for the building

This is very

fully in a later article.
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ciated. In the first place there is practically no chance
of leakage to earth, and the production of earth currents,
with their accompanying evils of electrolysis and inter-
ference with observatory instruments, to say nothing of
pecuniary loss. The insulators are of a form specially
designed for this work, and we shall deseribe them in
detail in a later article. Suflice it for the moment to say
that they are of white porcelain, and are carried on an
iron stalk, which splits up into three feet, these being
drilled and fastened to the sleepers by means of coach
screws. The conductor rails are of the Vignoles shape,
with heads some 3in. wide. They are laid on the tops of
the insulators, through holes in which bolts carrving clips
are passed, these clips gripping the bottom flange of the
rail on either side. The insulators are laid about Sft.
apart throunghout. The rails weigh 100 Ib. to the yard
run, and are laid in lengths of 42ft. They are bonded
with special copper bonds, which will also be deseribed
There are four holes in the feet
of each rail at either end. These holes are reamed out
and into them fit lugs on the bonds, the lugs being after-
wards riveted in by an hydraulic machine. The cross
section of the bonds is about 1}in. of pure copper and of
the rails some 10 square inches. We have carefully
observed portions of the track laid with these conductor
rails and insulators, Many of our readers will be aware
that the Great Central Railway runs over a portion of the
Metropolitan Railway system on its way from the North
to London. Some of the Great Central express engines weigh
with tenders as much as 90 tons, and for some time now
engines of this weight have taken trains at express speed
over parts of the line equipped with conductor rails and
insulators. Naturally the rails and sleepers * give”
slightly as the trains pass over them, and the sleepers, of
course, cause the conduetor rails to * give,” but in no case,
0 we are informed, has any breakage occurred, which
speaks well for the solidity of the construction. It would
be a matter of comparative ease to replace an insulator,
even if fracture did occur, for the tops of the insulators
are flat. It would, therefore, only be necessary to un-
screw the three coach screws, slack off the bolt, and
hence the clips holding the rail, withdraw the insulator
on its stalk, slide in another, and fix it by its coach
crews.

The power-house will present some novel features, It
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is a building 318ft. long by 101ft. wide, divided by a wall
placed centrally down its length into engine and boiler-
houses. Running at right angles to and placed in the
centre of the length of the beiler-house is an economuiser
building, containing also induced draught fans. The
power for driving the alternators is to be obtained by
means of steam turbines, each of 5000 horse-power, the
alternators being of 8300 kilowatts. There will be four
combined sets of this kind. The foundations for two of
them are already under construction, one being prac-
tically finished, as is also the foundation for a rotary
converter. The sets will be placed with their axes
parallel to the length of the building. Inthe boiler-house
are being installed Babcock and Wilcox boilers, with
mechanical stokers, There are to be a coal elevator and
conveyor, and an ash convevor. The coal conveyor will
lift the coal delivered from trucks into large hoppers over
the boilers, whence it will fall by gravity through shoots
into the hoppers of the mechanical atu{erﬂ. 'Ig'he ashes
will be conveyed into a hopper over the coal bunkers,
whence they may be discharged by gravity into railway
wagons for remnoval. The steamn will be superheated, so
that the total temperature will be about 500 deg. Fah.
The condensing arrangements will be entirely outside the
boiler-house, and separated by a passage-way some 25ft.
wide from it. Each turbine will have its own condenser.
These are what is known as the barometric jet tyvpe, in
which the steam is condensed by coming into contact
with the circulating water. We shall have occasion to
refer to these more in detail later on.

A number of coaches, very much the same in design
as those in use on the Central London Railway, are being
constructed, and sowme have already been delivered,
Exterior and interior views of these coaches are shown
on page 159, as also is the power-house and a portion of
the fully equipped track.

COPPER.

DINCE appearances point to an interference, owing to
the war, in the produetion of copper in the I"ar East, with
a consequent probable hardening of prices, it would seem
to be advisable for engineers who are in need of supplies
of this metal to make early purchases. Itis believeg that
the copper production of Japan will be considerably
lessened by the miners being called upon for military
service. Copper is found in nearly aﬁo parts of that
country, and is made into a variety of articles, besides
being exported. It has also to be remembered that
copper ore forms an important asset of China, and if the
Eastern position leads to a lessening of the production of
copper in China as well as in Japan, then there is all the
more likelihood of values of this inetal stiffening. Copper
mining has, indeed, for centuries been an active industry
in the south-eastern province of Yunnan. The Eastern
production, it is true, is small as compared with that of
the United States, or of South Ameriea, but it forms an
appreciable proportion of the total output, and the effect
of the Eastern crisis 1s therefore sure to be felt in the
metal markets of London, Birmingham, and New
York. The recent reduction in the price of electrolytic
copper from £60 to £58 per ton for wire bars has already
augmented sales; and advantage should continue to be
taken of this favourable opportunity for buying. The
preponderating extent to which the welfare of the copper
industry is dependent upon the electric engineering trades
is strikingly indicated by the fact that out of the world's
annual consumption of copper to day—amounting, as it
does, to about 500,000 tons—some three-fifths of that
consumption may be credited to electrical engineerin
requirements. The output of the metal is five and a-ha
times as great as it was thirty-four years ago, for in the
yvear 1870 it was 90,000 tons, and nearly all this great
headway has been due to electrical progress—a circum-
stance which impressively illustrates the intimate manner
in which various industries are mutually interdependent.
Whilst the price of copper has always been subject to
violent fluctnations due to speculation, yet, with the
exception of the period 1851 to 1860, it has steadily de-
clined in each decennial period since 1801-10, when it
stood at £160 per ton. The total production has during
the past century increased about forty-fold, but in the
same period the production of the United Kingdom has
steadily diminished, and is now only about 500 tons per
annum. With regard to the output since the year 1880,
the United States has increased its production more than
ten-fold. Spain has been stationary, and Chili has de-
clined ;: but Australia, Germany, and Japan have shown
marked improvement. It may be added that many of our
large British engineering firms are, to an increasing
extent, making their own brasses, instead of purchasing
them as they did formerly, and it speaks well for the
headway made of late in engineering works equipment
that a metallurgical expert should recently have publicly
stated that some of the brass departments at Britis
engineering works are more admirably arranged than
most of the brass factories themselves,

Tur accounts of the Great Northern Railway for the
half-year ending December 31st, after applying £40,000 to the
permanent-way renewal suspense account, which is finally ex-
tinguished, indicate that a dividend may be declared at the rate of
1 per cent. per annum on the ordinary capital of the company
giving for the half-year 2 per cent. to the preferred conver
ordinary stock, 1 per cent. to the deferred converted ordinary
stock, 3 per cent. to the *“ B"” stock, and 1 per cent. to the *A "
stock. These rates will make the dividend for the whole year as
follows : —1 per cent. to the preferred converted ordinary stock
1 per cent, to the deferred converted ordinary stock, 6 per
cent. to the “B"” stock, and 1 per cent. to II-:{IH A" stock.
Thil!:alarréqa mriud{zlmrﬂ iﬂiﬂ, 61. The dividend a year ago
on the ordi ca was at the rate or cent. per annum,
and the sum Eﬂl}j‘:lﬂﬂ was carried fnerhﬂst Eﬂ,nm wis
written off permanent-way renewal suspense account
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PERMANENT WAY, SHOWING CONDUCTCRS POWER HOUSE BUILDING AT NEASDEN
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