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Diamond Jubilee of the Waterloo
& City Railway

By T. 5. LASCELLES

.

Recent view at Bank Station showing a train of the all-steel stock which
replaced the original equipment in October, 1940

HE London & South Western
Railway early recognised the
desirability of having a terminus

in, or close to, the City of London. In
1846, it obtained powers to extend to
London Brdge, but the great cost
involved, and a financial crisis in 18485,
caused the projeet to be abandoned.
The extension in the sixties of the
south Eastern Railway to Cannon Street
aind Charing Cross, with a station at
Waterloo close to that of the L.SW.IR,,
and a simple through connecting line,
:mproved the position, but want of more
direct communication with the City
continued fo be felt. Several schemes
for meeting it were elaborated without
result until the success of the City &
South London Railway, opened i 1880,
pointed the way to a solution likely to
be commercially successful.

Plans were prepared under the anspices
of the 1.5 W.R. by W, R. Galbraith
and K. 7. Church, with J. H. Greathead

in consultation, for a deep-level electric
line on the tube principle, 1} miles long,
from a point under the main-line terminus
at Waterloo to the eastern end of Queen
Victoria Street, close to the Mansion
House, passing below the Thames just
west of Blackfriars Bridge. Application
was made to Parliament, and the Act
received the Royal Assent on July 27,
1893. Under this, a Waterloo & City
Railway Company was incorporated with
a capital of £540,000 in £10 shares and
borrowing powers up to £180,000. The
L. W. R, was prepared to guarantee a
minimum 3 per cent. interest, and, when
a prospectus was issued on March 17,
1894, the capital was oversubscribed.
The shares were allotted " among 476
holders.

The first directors were W. 8. Portal,
Chairman (Chairman, L.5S.W.R.);
Lt.-Colonel the Hon, H. W. Campbell
(Deputy Chairman, L.SW.R); A. F.
Govett and A, E. Guest (directors of
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The Waterloo & Qity line in relation

that ling) ; P. Mortimer ; Major-General
Taylor du Plat; the Rt. Homn. 5ir
Algernon West; and Charles Scotter
(General Manager, L.L5.W.EK.). The first
ordinary general meeting, held on
Febroary 1, 1894, was followed by an
extraordinary one to confirm an agree-
ment with the LSW.R. to work the
lineg for not more than 535 per cent. of
the gross receipts,

As was the case with the City & South
London, powers were tiken to sink
shafts from temporary staging in the
river, about 240 ft. from the south bank,
from which to begin boring the tunnels,
and the first pile for the staging was
driven on June 18, 1894. The contractors
{for the whole of the section from Cross
Street, Waterloo, to the City (including
that station) were John Mowlem &
Company, of Millbank, and Perry &
Company, of Bow, for the Waterloo
terminus and approach, and the yard
which terminated at Lower Marsh. 3Mr.
(later Sir) Harley Dalrymple-Hay was
appointed resident engineer, and intro-
duced the so-called hooded shield to
accelerate operations.

A diameter of 12 ft. 13 in. was selected
for the tunnels, increased to 12 ft. 9 in.
on curves, of which there were 2 number

to present topographical features

of 5 ¢ch. and 9 ch. radius. However,
Mowlem & Company elected to use the
larger diameter for thie entire route
south of the river shafts, to aveid the
complication of changing shiclds several
times, North of the shafts, both lincs
followed the same changes of gradient,
but south of them did not. The up line
left Waterlor on gradients of 1 in 60,
and 1 1 30, but the down track
approached that station at 1 in 60, the
steppest incline against the load,

The City Station (renamed Bank on
October 28, 1940) was built in the form
that became so familiar in London, with
two 23 . dia. platform tunnels, connected
by cross passages, giting in effect an
island platform, and scissors crossing
outside. The up line was prolonged to
form a siding tunnel able to hold one
train, The corresponding tunnel on the
down side was at first intended to form
part of a subway to the platforms of

the Central London Railway, but eventu-
ally also became a siding, At Cueen
Victoria Street, the tubes were laid

under the Metropolitan District Railway
for a quarter of a mile. In the early days
of the company, an intermediate station
at Blackfriars was contemplated, but
the idea was finally abandoned in May,
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[8495, because it was considered to be too
zreat an obstacle to the intended ' switch-
back " method of working the line.

A short section of the tubes at Black-
friurs had to be driven under compressed
air, to meet the wishes of the Metropolitan
Lhstrict Railway. Compressed air also
was used on the south side under Stamford
Street, by the S.E.R.'s Charing Cross
line wiaduct, the abutments of which
were underpinned to the level of the
bottom of the tubes. The tube tunnels
did nmot continue quite to the Waterloo
terminus, but were succeeded by short
lengths of covered way, which were
included in Perry & Company's contract.
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it at Waterloo, as it could serve later, if
required, to light the main-line station.
A short way out on the up line was a
siding tunnel connection leading to a Lft
communmicating with another siding at
main-line level by which rolling stock
and coal warons could be transferred to
and from the new railway.

The stairs, passages, and long walks
necessary at Waterloo, where there were
sixX approaches, were far from convenient,
but this became lessened in 1919 when
an escalator from the concourse in the
rebuilt main-lineg terminus was opened.
The sitnation was little better at the
City, where also there were no lifts,

This ~terminus involved some very although they had been intended here
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Gradient: sections of each line between Waterloo and Bank
heavy engineering operations, 1he originally, as the platforms are 59 (it.

loundations of the arches carrving the
main-line station were not deep enough
to allow the new line to be connected to
it by slopes and passages, and had to be
inderpinned to platform level, about
17 It. below ground level, and joined by
heavy brick and concrete inverts. The
electric line ran at right angles to the
arches, and to allow space for a reversing
siding beyond the platforms, a length of
22 ft.-radius all-over arch was built,
allowing one piler to be removed, leaving
the inner abutments of the old arches
resting on its keystone.

The line terminated in carriage and
coal sulings, between retaining  walls,
withh the power house adjoining. The

ortginal intention was to have the power
house on the south river bank, but the
consulting engineers recommended placing

below the street. A subway inclined at
1 in 9 led to two rather awkward entrances
with steps, in Walbrook and at the
corner of Poultry, but when the Central
LLondon's subways and underground book-
ing hall were completed the position was
somewhat improved. The long slope
proved trying to elderly passengers, and
an attempt was made to improve matters
by providing shallow steps at intervals
and flattening the slopes between.

Some years ago, powers to instal
escalators were obtained, but the second
world war caused the work to be post-
poned. In May, 1957, it was decided to
use i moving pathway device, on the
belt comveyor principle, called the
" Travolator,”  Preliminary work was
begun, but the scheme has been suspended
under the present economy measures.
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The entrances in Walbrook and Poultry
were closed on September 3, 1957, in
connection with this work,

The tunnels were lined smooth with
concrete to reduce noise, and provided
with lights at 60 ft. intervals, for some
VEeArs lml:lt always burning. The track
consisted ‘of 1.5 W.R. qf_andard 87-1b.
bullhead rails; 90-1b. rails were later
substituted. The chairs rested on longi-
tudinal sleepers bedded on concrete,
except 1n the stations, at the City
crossover, and in Waterloo yard, where
cross sleepers and ballast were used.
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Escalator between Waterloo main-line station and
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Dr. (later Sir) Alexander Kennedy to
All the wvacancy and deal with the pro-
vision of the electrical cquipment. (D,
Kennedy later became adviser to the
London County Counecil for the electrifi-
cation of its tramways.) Power was
supplied to the trains at 300 volts by a
central channel-section third rail of 43 sq.
in. cross section, resting on oil cup
insulators, (The use of ol was found 1o
be unnecessary.) The conductor rail was
level with the running rails, and wooden
melines were used to lift the train shoes
up slightly at points and crossings. Later

the Waterlon & City

booking hall level as opened on April 9, 1919

Check rails were provided on the 9 and
5 ch, curves. Wear on these curves was
at first very severe, but became less when
the rigidity of the train bogie frames was
improved. The accompanying diagram
shows the gradients on each track ; only
a short length under the river was level.
At the lowest point, a short length of
tunnel was driven alongside the up line,
with a cross passage, to serve as a sump
and pump house for dealing with any
accumulation of water,

Construction was well advanced when
on October 21, 1896, Greathead died at
Streatham, The company then appointed

the third rail was carried further forward
and sloped up to effect this.

The power house contained five Davey,
Paxman boilers feeding six high- SPE:CIﬂ
Belliss & Morcom engines, each driving
a Siemens 200 kW generator. The sets
were very closely governed, and the
lighting of the trains and stations was
little affected by traflfic movements. A
rather elaborate system of feeder cables,
both traction and hghting, with fTEI!ZlLIEI.lt
link switches, was provided in each
tunnel.  The running rails were cross-
bonded every 100 ft., and also between
tracks at the ten tunnel cross passages,






