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FOREWORD 

IN this book is a record of the various aspects of the problem of handling 
London's traffic on the Underground railways as they presented them
selves to the author in the Spring of 1928. The organization and equip
ment which is clearly and carefully described in this book was not found 
ready made. It represents the result of a policy of constant adjustment 
and improvement spread over some twenty years, in which the author 
has borne no small or light part. In fact, largely owing to his enterprise 
and liveliness, the machinery, both human and mechanical, which he 
describe3 has been built up and perfected. The book necessarily gives 
a static impression. It sets out a state of affairs which to the reader may 
appear as fixed and settled. Yet this is far from being the case. To stay, 
as it were, the march of progress fQr a brief while, to survey the position 
reached, is a convenient and educative step to take. It affords a measure 
of what has been achieved. Yet, even as I write this brief note of intro
duction, I know that the position is changing, that progress cannot be 
checked or thwarted in a living organization, that what is written in the 
book will need amplification and amendment almost as soon as it is pub
lished. To those who know and use the Underground railways, the im
pression must always be dynamic. 

I am driven, therefore, to ask what is the value of this book, and I con
ceive it to be a groundwork for further advancement. It offers to those 
who wish to learn about this problem a conspectus of what has been 
attained to date. They are enabled to share in the experience of the past, 
so that they may take their places in the machinery promptly and effec
tively. They may start where those who have toiled at the building have 
left off. But they must not rest there. They are not required to come 
into the machinery merely to keep it turning. There is no real education 
in that. They are expected to continue those adjustments and improve
ments which will keep it a living organization, growing and developing 
all the while like a natural creature. 

It is easy to say this, difficult to realize it. There is a dreadful inertia 
about large and complicated machinery. If it slows down or stops, great 
effort is needed to start it up again. I am thankful that on our Under
ground system we keep moving. We have a staff trained to watch and 
act right through the stages of our organization, so that our progress 
depends not on one here and there, but upon all the members of our 
organization. That is our strength. It adds to the responsibility of those 
to whom we must look for the financial resources to continue and expand 
our work. 
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This book was started for the benefit of the staff employed. It was 
intended to assist them to view their work as a whole from the outside, as 
it were. Then it was felt that a still wider audience might be interested, 
so it was enlarged and adapted to meet their requirements. Hence the 
book has grown to be a considerable work. It constitutes a valuable 
record of present achievement. I hope that it may serve as a groundwork 
for study and thought so that the next twenty years may show as great a 
measure of progress as the past twenty years. To save labour, yet to 
increase efficiency; to give better service to the public, yet to raise the 
standard of wages; to attract traffic and to bring the Underground rail
ways to prosperity; these are the ultimate aims of the mUltiplicity of 
details pursued with care and ingenuity as described in the pages of this 
book. 

London Underground Railways, 
55 Broadway, Westminster, S.W.I. 
August 1928. 
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FRANK PICK, 
Managing Director. 



AUTHOR'S PREFACE 

THERE are many books on railway operation, but few that deal with the 
working of underground electric railways. The want of such literature 
must necessarily be felt by those who are concerned or interested in rapid
transit undertakings. It is hoped that the present work will fulfil this 
need, and that it will also form a useful text-book for students of under
ground railway operation. It deals with the methods adopted in the hand
ling of London's sub-surface system of transport, and pays particular 
regard to the many innovations for which the London Underground 
group of companies may claim to be the pioneers. Improvements to 
secure greater efficiency and economy are constantly under review, and 
hardly a day passes but that some new instrument or advanced method of 
working is. being tried or introduced. The indulgence of the reader is, 
therefore, claimed, if, when this book is in circulation, some fresh feature 
in the operation of the railways may have been observed. It is especially 
desired to take this opportunity of acknowledging the co-operation of the 
chiefs of the various sections or departments in the preparation of the 
original manuscript. Grateful acknowledgment is also due to Mr. D. R. 
Lamb, the Editor of Modern Transport, who has been good enough to 
edit the work. 

London Underground Railways, 
SS Broadway, Westminster, S.W.I. 
August 1928. 

J. P. THOMAS, 
Operating Manager. 
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POWER 

APPENDIX 

* PERTINENT FACTS 
CONCERNING LONDON'S 

UNDERGROUND 

745 tons of coal consumed daily, leaving 
54 tons of ash. 
76 boilers, delivering 

1,250,000 lbs. of steam each hour to 
I I turbo alternators of 

102,000 k.w. capacity, and an output of over 
1,032,900 k.w. hours daily, at a pressure of 

I I ,000 volts. 
43 I miles of high-tension cable deliver this 

current to 
43 sub-stations, ranging from 

1,800 to 10,000 k.w. capacity and supplying 
9 I miles of railway and 
49 miles of tramway carrying 

2,000,000 passengers daily. 

TRACK 
79 

128 

62 

66 

route-miles owned or leased. 
" " including mileage of other 

" 
" 

companies' lines run over 
by Underground trains. 

" in tunnel. 

" 
in open. 

SIGNALS 
1,839 installed, of which 

868 are automatic. 
269,000 signal-movements are made daily. 
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ROLLING STOCK 
1,950 cars owned, or operated. 

261 trains are worked daily, totalling 
1,615 cars in service, which provide 

72,671 seats, or 
11,375,000 seat-miles daily. 

STATIONS 
125 stations are owned. 
194 stations are served by the company's trains. 
56 of those owned are equipped with lifts, and 
33 are equipped with escalators. 
'6 of a mile is the average distance between 

stations owned. 
171 lifts are in service, varying from 
30 ft. to 181 ft. in depth of shaft and travelling 

800 miles daily and making 
63,000 stops each day. 

85 escalators will shortly be in service from 
17 ft. to 60 ft. in depth, and travelling at the 

rate of 
90 to 100 ft. per minute, or 

6°3,146 miles per annum, and capable of trans
porting 

765,000 passengers per hour. 

LIGHTING AND VENTILATION 
90,000 lamps are used in the trains, or 

102,000 lamps in all, varying from 
18 to 200 candle-power each. 

230 ,000,000 cubic feet of purified air are pumped into 
the tunnels daily. 



SERVICE 
80,000,000 car-miles are run per annum, or 

255,000 car-miles each week-day. 
101,405 station stops are made daily, and 

1,020,000 passengers a day are carried. 
273,366,341 tickets are issued annually, of which 
160,000,000 are issued mechanically from 

220 booking-office machines and 
350 slot machines. 

86,000 season tickets are in use. 
40 trains an hour, or one every 90 seconds, are 

scheduled on each of the tracks between 
Mansion House and South Kensington 
Stations, capable of transporting 

20,000 seated and standing passengers per hour 
in each direction, an increase of 120 per 
cent. since the old steam days. 

18 miles per hour is the average speed of the 

22 " " 

31 
" " 

trains, 
" the average speed of non

stopping trains, and 
" is the maximum. scheduled 

speed between any two 
stations. 

108 trains per hour are handled at Kennington 
Station and 

100 
" 

" 
2,81 5 " 

" Camden 
Town Station 

" week-day pass through Oxford 

" " " " 

" " 

Circus Station. 
Charing Cross 

Station. 
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Buses and trams, capacity of, 2II 

Cadetships, details of, 9 
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Capacity of London Underground, 2 I I 
Capital invested, I 

Central London Railway, 2, 4, 35, 71, 
140 ,210,226 

Certificates of proficiency, 21, 22 
Change-giving machine, 161 
Charing Cross, Euston and Hampstead 

Railway, 2, 4, 149, 221 
City and South London Railway, 2, 4, 

71,133,149,210,222 
Clapham Common, extension to, 140 
Colindale, lay-out, 64, 116 
Colour test, 16 
Communication on trains, 109 
Comparison with other means of trans-

port, 206 
Conditions of service, 24 
Connections with other railways, 30 

Control-office equipment, 78 
Control, traffic, 70 
Cross-over roads, advantages of, 74 
Curves, effect of, 67 

C Dead man's' handle, 95 
Delays, reasons for, 73 
Direction signs, 184 
District Railway (see Metropolitan 

District Railway) 
Doors, air-controlled, 107, 144 
Duties, programme of. 47 
Duty sheets, 38,42 

Ealing, growth of, 226 
Earl's Court, 64, 67, 69, 70 , 97, 124 
Edgware Extension, results of, 221 
Edgware Extension, station design, I 78 
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Educational facilities, 197 
Electrification, District, 124-
Emergency devices, 92 
Employees, relations with, 193 
Employment bureau, 18 
Escalators, emergency devices, 106 
Escalators, working of, 188 
Esprit de corps, promotion of, 24 
Examination papers, 19 
Exceptional events, arrangements for, 

117, 118 
Exterior design of stations, 176 

Flood-lighting for stations, 177 
Fog repeater signals, 85 
Football crowds, handling of, 114 

Garage at Morden, 191 
General office section, 12 
Golder's Green, 64, 65, 216, 223 
Gradients, effect of, 67 
GreatNorthern,Piccadilly& Brompton 

Railway, 2, 3 
Growth of the Underground, 216 

Hampstead and City rolling stock, 149 
Hampstead Heath,arrangementsat, 114 
Headway clocks and charts, 96 
Hendon Central, 178, 220 
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lJendon Extension, results of, 220 
Heston and Isleworth, growth of, 227 
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Hounslow, lay-out, 63, 66, 69. 

Indoor organization, 10 
Inner Circle, 3 
Institutes for staff, 194 
Intermediate stations, lay-out, 64 

Journey times-a comparison, 214 
Journeys per head of population, 209 
J unction lay-outs, 66 
Junction, Minories, 66 

Kennington, lay-out, 63 
Kensington (High Street), 67, 69 
Kilburn Park, 180 

Lay-out, tracks, 59, 60, 62, 63, 64 
Lay-over times, 32 
Leicester Square control office, 71, 72, 

75 
Length of railways, I 
Library, 199 
Lift at Stockwell, 138 
Lift pedestal booking, 166 
Lift safety devices, 101 
Lighting at stations, 177, 180 
Liverpool Street, C.L.R., 62 
Loading gauge, City andS.L.R., 139" 
Locomotives, Central London, 140 
Locomotives, City andS.L.R., 136, 138 
Locomotives, District, 120 
London Electric Railway, 2 
London Electric Railway rolling 

stock, 142 
London Traffic Advisory Committee. 

206 
Loop lines, 63 
Lots Road power-house, 181 
Machines, automatic ticket, 154 
Magazine for staff, 200 
Main line railways, arrangements with, 

77 
Medical examinations, 15 
Messrooms,I95 
Metropolitan District Railway, 2, 35, 

70,120, 124,210,226 
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Metropolitan Railway, 3, 5 
Minoriel junction, 66 
Modelling ofatations, 171 
Morden bus lervicea, ZZ. 
Morden Extension, 1.9 
Morden Extension, reeulu of, ZZJ 
Morden Extension,ltation delign, 176, 

180 
Morden, garage at, 191 
Motor-bus, advantage. of, z08 
Movable platform at Wood Lane, 186 
Movement of population, z06 

~ationalagreement,z. 
~on-stop lervicel, advantagea of, 35, 

210 

Omnibus, advantage. of, z08 
Omnibus, auxiliary lervice., zz,. 
Omnibuses and trams, capacity of, 2 I I 
Opening of new lines, 117 
Operation, problems of, 5S 
Organization. 6, 10 
Outdoor staff arrangemenu, 6 

Passimeter booking-office., 156 
Period of training, 2Z 
Personnel, extent of, 7 
Philharmonic Society, 203 
Piccadilly Circus Station, 171,173,17. 
'Platform hustler', 183 
Platform indicator., 87 
Platform positions, 18. 
Police and lost property lection, I I 
Population, journeys per head of, Z09 
Population, movement of, 206 
Printing and issuing machine, ticket, 

159, 161, 16z, 163 
Proficiency, certificate. of, 21, 22 
Programme of dutiea,.7 
Promotion, opportunitiea for, 20 
Putney, growth of, zz7 

Queen'. Park, lay-out and working, 66 

Radio Association, Z02 
'Rapid' ticket machine, 165 
Rate. of pay, 2. 
Reconstructed stationa, 170 
Recording clocks, 98 



Rolling stock, Central London, 141 
Rolling stock, City and S.L., 133, 149 
Rolling stock, District, 120, 122, 125 
Rolling stock, Hampstead and City, 

149 
'Rolltic' machine (tickets), 158 
Rosters, duty, arrangement of, 44 
Running roads, arrangement of, 66 
'Rush' hours, problem of, 34 

Schedules office, 38 
, Scheme' ticket arrangements, 153 
Season tickets, 12, 168 
Signal failures, 90 
Signals, position of, 58, 84 
Signalling, general arrangements, 82 
Single-line working, 77 
South Harrow, extension to, 229 
Special events, arrangements for, 52 
Speed on the Underground, 209, 210 
Speeds, a comparison, 212 
Sports, 203 
Staff institutes, 194 
Staff magazine, 200 
Staff meetings, 198 
Staff organizations, list of, 204 
Staff section, I I 

Staffing of stations, 190 
Station design and working, 170 
Station lay-out, 59, 60, 62, 63, 64 
Stationmasters, duties of, 8 
Station stops, length of, 55, 87 
Stations competition, 194, 201 
Steam trains, District, 121 
Stockwell, hydraulic lift at, 138 
, Straight' and' split' turns of duty, 41 
Suggestions scheme, 193 
Superannuation Fund, 197 
Supervision, arrangement of, 8 

Technical journals for staff, 200 
Terminal lay-out, 33, 60 

Tickets, different types, 152 
Tickets, issuing machines, 154 
Tickets. printing and issuing machine; 

159,161,162, 163 
Tickets, 'scheme' arrangement, 153 
Time-table considerations, 26, 31, 38, 

41,51,54 
Tooting Broadway, 172, 177 
T.O.T. Benevolent Fund, 196 
T.O.T. Philharmonic Society, 203 
T.O.T. Radio Association, 202 
Tours of inspection abroad, 199 
Track lay-out, 59 
Track, lenith of, I 

Trafalgar Square, 166 
Traffic control, 70 
Traffic controllers, duties of, 71 
Train checkers, 27 
Train describers, 87 
Train length, influence of, 34 
Train-running summary, 29 
Train service, arranging the, 26 
Train-starting device, 182 
Train-stopping device, 87 
Train telephones, 109 
Training, period of, 22 
Training School, 18 
Trainmen's working day, 45 
Trams, comparison with, 207 
Tunnel telephone, 92 
Tunnelling, tube, 4 

Vision test, 15 

Waste time, methods of avoiding, 46 
Watford Extension, coaches for, 145 
Watford, growth of, 224 
Westminster Station, 170 
Whitechapel, lay-out, 65, 229 
Wood Lane, movable platform, 186 

Yardmasters, duties of, 8 
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