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Chapter 1

Executive Summary

1. At the heart of this Investigation lie three questions:
(i) How did the fire start?
{(ii) Why was there a flashover?
(iii) Why did 31 people die?

How did the fire start?

2. It is clear from the evidence that people continued to smoke in the
Underground in spite of the ban in February 1985 following the fire at
Oxford Circus station. They did so in particular by lighting up on the
escalator as they prepared to leave the station. The Court was provided
with detailed information of 46 escalator fires between 1956 and 1988
and in 32 instances the cause was attributed to smokers’ materials.

3. About two weeks before the disaster, gaps were observed between the
treads and the skirting board on the Piccadilly Line escalator 4 at
King's Cross. They were caused by the crabbing movement of the
escalator. Thus there were gaps through which a lighted match could
pass. Moreover 30 per cent of fire cleats were missing, making it easier
for a match to fall through the gap and for a fire to flourish.

4. Beneath each side of the treads lay the running tracks of the escalator.
Those running tracks should have been cleaned and lubricated
properly. They were not. There was an accumulation of grease and
detritus (dust, fibre and debris) on the tracks which constituted a seed
bed for a fire and it was into that bed that the match fell. When the
forensic scientist inspected the scene after the disaster he recovered
several matches from the running track underneath the lower part of
the escalator.

5. When the skirting board of the escalator was examined it was clear
from the burn marks that fires had started on many previous occasions.
Happily, they had gone out. On 18 November 1987 the fire bed ignited
and the grease on the right-hand running track began to melt. The fire
had started.

Why was there a flashover?

6. A detailed investigation into the fire dynamics was carried out by the
Scientific Committee. I set out the details and my findings in Chapter
12 ‘The Development of the Fire: Eyewitness Accounts and Scientific
Investigation’, but for the purposes of this summary I can put the
matter this way. The fire began at about 19:25 probably in the vicinity
of step 48. Since the escalator was running, the fire was carried up to
other sites nearer the top and involved the left-hand side of the
escalator by flame spread beneath the treads where there was grease
and detritus.

) 15
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7. The fire beneath the escalator produced significant pre-heating of the
balustrades and decking which made them more susceptible to ignition
and spread of fire. The fire on the running track ignited the dry plywood
skirting board, which was impregnated with oil and grease, thus
providing a path for the fire beneath the escalator to spread to the top
side. The flames passing between the treads and skirting board were
the source of ignition of the rubber dressguard, the balustrades coated
with yacht varnish and the treads and risers.

8. The sudden change in conditions between 19:43 and 19:45, when a
modest escalator fire was transformed into the flashover which erupted
into the tube lines ticket hall, proved immensely difficult for the
Scientific Committee to explain. But I am now satisfied that what has
been identified and become known as the ‘trench effect’ is the proper
scientific explanation. In essence, when the fire is burning on one
balustrade only the flames behave in a conventional manner and rise
more or less vertically out of the escalator trench into the main air
stream. When both balustrades and the floor of the escalator trench
become involved, air can no longer entrain into the uphill side of the
flames and a switch in regime occurs. The flames lie down in the
escalator trench, the hot gases are mainly constrained to follow in the
trench; pre-heating of the wood ahead of the flame becomes very much
more intense and the flames begin to extend very rapidly up the
escalator trench. In addition, the flames burn more cleanly and smoke
emission may fall even though the fire is burning more rapidly. Nearer
the top of the escalator, part of the trench flow circulates up over the
facia boards, advertisements and ceiling, involving the ceiling paint
and producing thick black smoke. In the result the fire was transformed
in character by the trench effect causing it to erupt into the tube lines
ticket hall at about 19:45 preceded or accompanied by thick black
smoke. Without the application of water or fire extinguishers there was
nothing to restrain it.

Why did 31 people die?

9. The alarm was raised by a passenger at about 19:30. Following the
procedure in the rule book one of the staff went to inspect. But he was
not based at King's Cross and he had received no fire training: he
informed neither the station manager nor the line controller. London
Underground had no evacuation plan. By chance two police officers
were present and as their radios did not work below ground, one ran
to the surface to call the London Fire Brigade. It was 19:34. Thereafter
the police decided to evacuate passengers from the lower levels of the
station by way of the Victoria Line escalator and through the tube lines
ticket hall. They did not know the geography of the station and believed
they had chosen the quickest and only way for passengers to reach the
surface in safety. They could not have anticipated the flashover or the
immense amount of dense black smoke.

16
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10. The first London Fire Brigade personnel reached the tube lines ticket
hall about 19:43 only two minutes before the flashover. It was too late
for them to do anything. Between 19:30 and 19:45 not one single drop
of water had been applied to the fire which erupted into the tube lines
ticket hall causing horrendous injuries and killing 31 people.

The Report

11. In the following chapter I set out my appointment and the background
to the Investigation. In Chapter 3, I discuss the relationship between
London Regional Transport and London Underground from which it is
clear that London Regional Transport believed that all operational
matters including safety were a matter for the operating company,
London Underground. The Chairman of London Regional Transport,
Sir Keith Bright, told me that whereas financial matters were strictly
monitored, safety was not strictly monitored by London Regional
Transport. In my view he was mistaken as to his responsibility and I
propose later that a Safety Audit shall be introduced which will be the
yardstick by which safety is measured (Chapter 14). Only with such a
management tool can the Board of London Regional Transport and
hence the general public through you, be satisfied that all aspects of
safety are maintained at the proper level.

12. Thereafter I examine the ethos of London Underground (Chapter 4) and
its organisation and management (Chapter 5). It is clear from what I
heard that London Underground was struggling to shake off the rather
blinkered approach which had characterised its earlier history and was
in the middle of what Dr Ridley. the Chairman and Managing Director,
described as a change of culture and style. But in spite of that change
the management remained of the view that fires were inevitable on the
oldest and most extensive underground system in the world. In my
view they were fundamentally in error in their approach.

13. Having considered the history of escalators in the Underground
(Chapter 7) and set out a timetable of events for Wednesday 18
November 1987 (Chapter 9), I examine the response of the London
Underground operating staff (Chapter 10) followed by that of the
emergency services (Chapter 11).

14. The evidence on the fire dynamics occupied a great deal of time and was
the principal concern of the Scientific Committee. Since the
Investigation has extended the boundaries of scientific knowledge I
thought it right to set out in detail the eyewitness and technical
evidence which has provided the explanation for the flashover (Chapter
12). The mechanics by which the fire developed were unknown until
established by this Investigation, although it is important to note that
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the circumstances in which the fire could develop all arose from the
condition of the escalator on that night. Thus it is my view that a
disaster was foreseeable.

15. I have devoted a chapter to the management of safety (Chapter 13),
because the principal lesson to be learned from this tragedy is the right
approach to safety. London Underground rightly prided themselves on
their reputation as professional railwaymen; unhappily they were
[ulled into a false sense of security by the fact that no previous escalator
fire had caused a death.

16. In Chapter 13 I consider London Underground's approach to passenger
safetyoth  before and after the King's Cross fire. That approach was
particularly important in the light of London Regional Transport’s view
that safety was principally a matter for the operating company, London
Underground. Although I accept that London Underground believed
that safety was enshirined in the ethos of railway operation, it became
clear that they had a blind spot over the hazard of fire on escalators in
stations. In my judgement Dr Ridley was correct to say that London
Underground at its highest level may not have have given as high a
priority to passenger safety in stations as it should have done.

17. I believe this arose because no one person was charged with overall
responsibility for safety. Each director believed he was responsible for
safety in his divsion, but that it covered principally the safety of staff.
The operations director, who was responsible for the safe operation of
the system, did not believe he was responsible for the safety of lifts and
escalators which came within the engineering director’'s department.
Specialist safety staff were mainly in junior positions and concerned
solely with safety of staff.

18. London Underground did not guard against the unpredictability of fire.
Since no one had been killed in the earlier fires they genuinely believed
that with passengers and staff acting as fire detectors there would be
sufficient time to evacuate passengers safely. But they had no system
to train staff in fire drill or evacuation and their attitude towards fire
(which they insisted should be called ‘smouldering’ and regarded as an
occuptional hazard) gave the staff a false sense of security. They failed
to appreciate the particular problems of smoke.

19. Accordingly I recommend that a managed safety programme shall be
instituted which will enable hazards to be identified and eliminated. No
passenger transport system can be allowed to have a fire policy which
is based on fire precaution. It must be based upon fire prevention.

18
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20. To underline the Court's view about the importance of safety, I outline

21.

22,

23.

24,

25.

26.

in Chapter 14 a system that should be put in place for a Safety Audit.
If the financial state of a company can be gauged by a financial audit
then the state of safety can be similarly established by a Safety Audit.

I then undertake a consideration of station staff and training, for that
is a fundamental part of safety management. Your invitation to say
what lessons should be learned made it essential that I should examine
the system in place on 18 November 1987 and consider the system of
management, supervision and training of the staff. I devote Chapter 15
to those subjects. My object has been to concentrate upon the system
in place, which allowed the disaster to take place, rather than seeking
to make personal judgement on those involved.

It was clear that there was no efficient control by London Underground
supervisors or staff at any time before the disaster occurred., The
response of the staff was uncoordinated, haphazard and untrained.
London Underground now recognises the need for better training of
staff. Similarly, a cultural change in the management is required. What
is needed is clear accountability for job performance, an open approach
to the exchange of information and an injection of outside talent both
permanently and in the form of professional advice.

Good communications are at the heart of a modern system of mass
transportation and [ examine the position at King's Cross in Chapler
16, together with the wider position in London Underground. The
control room at any Underground station must be the nerve centre of
communication and it was a material deficiency on the night of the
disaster that there was no member of London Underground in the room
and much of the equipment was oul of order. Neither was the public
address system used at any time. I go on to consider the position of
radio in stations and train communications.

I discuss the problem of fire certification in Chapter 17 and, having
concluded that the position in law is ambiguous, suggest that you
should take steps to resolve the issue.

In Chapter 18 I discuss the role of the Railway Inspectorate and
conclude that it misunderstood its responsibilities under the Health
and Safety at Work etc. Act 1974. I was driven to the conclusion that
its relationship with London Underground was too informal and that
there was no proper liaison with the London Fire Brigade regarding
their respective interests in safety on the London Underground.

I turn finally to other matlers raised during the Investigation and
conclude my Report with 157 recommendations.
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Chapter 2

Introduction and Scope of
the Investigation

1. Shortly after the evening rush hour had passed its peak on Wednesday
18 November 1987 a fire of catastrophic proportions in the King’s Cross
Underground station claimed the lives of 30 people and injured many
more. A further person was to die in hospital making the final death toll
31. I set out at Appendix D the names of those who died.

2. On Monday 23 November 1987 [ was appointed by you to hold a formal
investigation under section 7 of the Regulation of Railways Act 1871
into the causes and the circumstances of the King’s Cross Underground
fire.

3. On Wednesday 25 November 1987 you appointed four assessors to
assist me in my task:

Professor Bernard Crossland CBE DSc FRS FEng
— Pro-Vice-Chancellor of The Queen’s University, Belfast 1978-82.
—  President of the Institute of Mechanical Engineers 198687,

Sir Peter Darby CBE CSt] QFSM CBIM FIFireE

— lately HM. Chief Inspector of Fire Services for England and
Wales.

Major Anthony King BSc

— an Inspecting Officer of Railways in the Department of
Transport’s Railway Inspectorate.

Dr Alan Roberts DS¢c MIChemE CEng

— Director of the Explosion and Flame Laboratory, the Health and
Safety Executive, Buxton.

The function of the assessors was to give me their advice on technical
matters. In the context of this Investigation that has been a matter of
particular importance since the scientific problems to be solved occupied
a great deal of time. Happily those problems were solved, and I am
particularly grateful to my assessors for all their help, without which this
Investigation could never have reached a satisfactory and speedy
conclusion. But in the end it is I alone who must accept the responsibility
for this Report.

4. The terms of section 7 required me to have regard to three particular
matters:

(i) the causes of the accident;
(ii) the circumstances attending the accident;

(iii) any observations or recommendations arising out of the
Investigation.
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5. Imade it clear at the outset that this was to be an investigation and not
litigation: it was not a law suit in which one party wins and another
party loses. It was quite different from the ordinary criminal process
which is accusatorial in character. This Investigation was inquisitorial.
It was an exercise designed to establish the cause of the disaster and
to make recommendations which will make a recurrence less likely.
Those who died deserve nothing less.

6. To assist the Investigation in its task of finding out what happened and
whether there were any lessons to be learned, Mr Roger Henderson Q.C.
was appointed by the Attorney General as Counsel to the Court. He
was assisted by Mr Robert Jay and Mr Ian Burnett. They were
instructed by the Treasury Solicitor. I would like to express the Court’s
gratitude to each of them.

7. Between our appointment and the opening of the formal hearings of the
Investigation, the following steps were taken:

{) Theld two preliminary meetings to give directions as to represent-
ation and procedure;

(ii) the task of assembling the evidence for presentation at the hearing
was undertaken by the Treasury Solicitor;

(iii) Messrs. Cremer and Warner, Consulting Engineers, were
appointed at my request as consultants to the Court and
instructed to advise the Treasury Solicitor on all technical
matters; and

(iv) a Scientific Committee was set up, chaired by Professor
Crossland, to try and clarify the technical problems and, where no
agreement was possible, to arrange a programme of research to
narrow the issue.

8. The Investigation was held in open court with evidence taken on oath.
Part One of the hearings opened at the Methodist Central Hall on
1 February 1988 and was devoted principally to eyewitness evidence,
both oral and written. It concluded with expert evidence as to the
mechanics of the flashover. Part Two of the Investigation began
immediately after Easter on 6 April 1988 and was devoted principally
to the human and physical state of affairs in place at King's Cross on
the night of the disaster. There was also extensive further scientific
evidence.

9. At the outset of Part Two, I was invited to make rulings on the scope
of the evidence to be received during the remainder of the Investigation.
The Association of London Authorities submitted that the Court
should consider the funding of London Underground. I ruled that such
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a question was ultra vires the Investigation which was concerned with
what happened at King's Cross on the night of 18 November 1987 and
why it happened. I went on to make it clear that I would allow proper
questions directed to the underlying philosophy of the management
towards safety and how decisions were made, together with the basis
upon which they were made, insofar as they related to what happened
in the disaster.

The Court moved to Church House, Westminster on 3 May 1988, and
the public hearings concluded on 24 June 1988 after 91 days. There was
still no agreement about why the flashover happened and so I invited
the Scientific Committee to continue work until 31 July 1988. I later
extended the deadline to 31 August 1988 to enable further
experimental work to be undertaken and to allow the parties sufficient
time to make their final submission on technical matters.

A Procedural History, which gives a fully account of the preliminary
and formal hearings and the Scientific Committee, is at Appendix B.

[ am grateful to the very many members of the general public who wrote
to me or my Secretariat at the Deparment of Transport making
comments, observations and suggestions as to the cause of the fire and
the flashover. The letters were all considered by the Court and I have
taken them into account whenever appropriate.

This introduction would not be complete without a special word of
thanks to the Secretariat who served me so well. Initially it was thought
that the Investigation might last three months, but when London
Underground produced documents which exceeded 80,000 in number
and the scientific evidence became vigorously contested it was clear
that we could not achieve that target. Nonetheless a small team
consisting of Keith Forrest, Cameron Jones, and Alexandra Tucker led
by my private secretary, Mrs Susan Rooke, coped with exemplary
efficiency and wonderful good humour. The graceful tribute paid to
them by Sir John Drinkwater QC at the end of the Investigation was
richly deserved. There are two others to whom I owe a real debt of
gratitude. Joyce Fallconi, who by herself has borne the heat and burden
of the typing and whose cheerfulness, patience and skill have been
remarkable. There remains Richard Bennett who joined the team after
the Investigation opened and who has acted as rapporteur, to which
post he has brought the twin virtues of the English civil service,
intelligence and hard work. I am very grateful to them all.

This Investigation had only one goal: to ascertain the cause of the
tragedy and to try and ensure that it will never happen again.
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Chapter 3

London Regional
Transport and
London Underground
Limited

1. London Regional Transport was created by the London Regional
Transport Act 1984 and came into being on 29 June 1984. It is a
statutory corporation charged with the general duty of providing
public transport for Greater London. Its predecessors had been
responsible to central Government at different times and, between 1970
and 1984, to the Greater London Council.

2. The responsibilities and powers of London Regional Transport are laid
down in the 1984 Act. Section 2 requires London Regional Transport
“in conjunction with the Railways Board to provide or secure the
provision of public passenger transport services for Greater London.”
In carrying out that duty London Regional Transport is required by
section 2(2)b to have due regard to “efficiency, economy, and safety of
operation”.

3. London Regional Transport provides passenger services, mainly but
not exclusively, through two wholly owned subsidiary companies,
London Underground Limited and London Buses Limited, which were
incorporated on 29 March 1985. These two companies are answerable
to the holding company, London Regional Transport, which, in its turn,
must satisfy financial and other objectives set by the Secretary of State
for Transport. The Chairman of London Underground Limited and
London Buses Limited are also executive members of the Board of
London Regional Transport. The directors of London Regional
Transport and London Underground in November 1987 are shown in
the chart at Figure 11.

4, Before 1984 the London Transport Executive (LTE) was a centralised
organisation run directly by the Chairman and Chief Executive through
his colleagues. The executive centre of LTE was an Executive
Committee to which all decisions of any consequence were referred.
When London Regional Transport was established the Secretary of
State for Transport determined various objectives to supplement its
statutory and financial duties. In a letter of 20 July 1984 to the
Chairman of London Regional Transport the Secretary of State set out
four tasks:

(i) toimprove bus and underground services . .. within the resources
available, and to make the service more attractive to the public;

{ii) to reduce costs, including fraud, and the call on taxpayers’ and
ratepayers’ money, and generally secure better value for the
community;

(iii) toinvolve the private sector in the provision of services where that
is more efficient and to make better use of publicly-owned
assets . . .;

(iv) to promote better management through smaller and more efficient
units with clear goals and measurable objectives.
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5. London Regional Transport is responsible for identifying the public
passenger transport needs of London and procuring the provision of
services from, amongst others, London Underground. London Regional
Transport also makes grants to London Underground to enable it to
provide services. It agrees financial targets with London Underground
and approves all capital items over £1 million. Every four weeks the
Chairman and Managing Director of London Underground presents to
the Board of London Regional Transport a report containing
information on operating and engineering matters and financial
performance, with any additional information he feels should be
brought to the Board.

6. In its turn London Regional Transport provides London Underground
{and its other subsidiary companies) with objectives which comply
with those set for the corporation by the Secretary of State. These
corporate aims of London Underground are laid down in standing
orders and directives issued by London Regional Transport. The first
aim is:

“to provide consistent with safety, the best value for money rail
services within the resources made available, by the pursuit of
service quality, unit cost reduction and effective marketing.”

This is the only specific reference to safety in either the Secretary of
State’s objectives for London Regional Transport or.in those of London
Regional Transport for London Underground.

7. In his evidence to the Investigation the Chairman of London Regional
Transport, Sir Keith Bright, said that London Regional Transport did
not interfere in the day-to-day operation of the railway, believing that
the proper people to make decisions about operations were the
professional railwaymen employed by London Underground. He said
that London Regional Transport believed safety was enshrined in the
railway operating ethos. London Regional Transport’s position of
leaving operational matters to London Underground was underlined at
every stage during Sir Keith's evidence. He drew the Court's attention
to the fact that Dr. Ridley, the Chairman of London Underground, and
also a member of the Board of London Regional Transport was able to
keep London Regional Transport abreast of matters in relation to
safety. He went on to say that the Board of London Regional Transport
became involved in safety matters when projects were presented for
approval and it did, from time to time. change the course of a project
for safety reasons. Sir Keith's position was that London Regional
Transport and its predecessors have always regarded the safety aspect
of their activity as paramount and that London Regional Transport has
never knowingly compromised safety for financial or other reasons.
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8. It is apparent from the evidence given by the Chairman that whereas
financial matters, namely productivity and budgeting, were strictly
monitored safety was not strictly monitored. I asked Sir Keith:

Q. If you were able to set independent guidelines by which you could
judge economy and efficiency, was there any difficulty about
setting such independent guidelines which would enable you to
judge whether the safety aspects were being properly considered?

A. If I may pause a moment and try and give you the best answer |
can . . . (after a pause) I think the answer is that we did not

approach it like that.

Q. Was there any reason why you should not have approached it in
the same way as you approached economy and efficiency?

A. Yes. We felt that safety in the subsidiaries was something that
was special to those subsidiary companies. Bearing in mind the
history of the organisation and the custom and practice elsewhere
we felt that we should not tamper with that. In addition to that,
the formation of London Underground especially as a separate
company brought it within the various Railway Acts which have
safety connotations. We felt that one should not try to mix the two,
if you like, legal positions on the Underground company.
Therefore, we decided to stand back from it, bearing in mind that
it is very much an operational matter, and having the feeling that
the way the traditions had always been with the engineering side
being responsible for the apparatus and the operations side being
responsible for organisation of passenger transport. Bearing in
mind there were, I think, well over 100 people in the Underground
company on the safety side, we felt that was a matter to be left
with the London Underground Limited Board. We felt that we
would be informed as to what went on by the fact that Dr Ridley
was on the Board of LRT and by the fact that we had two LRT
directors on the Underground Board. We felt that that was the
right thing to do. We were heavily influenced, I believe, by what
went on elsewhere, and I very much personally looked to the
continental way in which things operated. In America it is rather
different. They tend to have holding company Boards without any
Board member from the operating business on it at all. We felt that
was not what we would be doing. Therefore, we more or less
endorsed what the custom and practice was in the past and copied
to a certain extent what went on on the Continent.

9. 1 shall consider further London Regional Transport’s approach to
safety in Chapter 14 ‘The Auditing of Safety’.
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Chapter 4

The Ethos of London
Underground

1. A recurrent theme in the evidence given to the Court by London
Underground witnesses, and in particular by its senior managers, was
the changing ethos of the organisation in recent years. An
understanding of the way in which the actions of London Underground
and its predecessors have been conditioned by the management style
and nature of the organisation, and the way in which they are likely to
be so in future, goes to the heart of this Investigation and the lessons
to be learned.

2. The situation was described most clearly and frankly in the evidence
given by Dr Ridley. Upon his appointment to the London Transport
Executive as Managing Director (Railways) in 1980 he found that the
Underground railway was in effect run, as it had been for decades, by
the engineers who had built, developed and maintained it. The Chief
Civil Engineer, Chief Signal Engineer, Chief Electrical Engineer and
Chief Mechanical Engineer were the ‘four barons’ who had a
proprietorial interest in the railway, which was operated on their
behalf by an operating department seen as being staffed by worthy but
less accomplished people. Furthermore, until the late 1970’s the post of
Chief Operating Manager had for many years been held by professional
engineers.

Engineering Directorate

3. There was a clear demarcation between each of the four disciplines
within the Engineering Directorate, and Mr Lawrence, the Engineering
Director in post at the time of the Investigation, described his main task
over nine years as that of breaking down the boundaries between the
different engineering disciplines. Moreover there was little cross-
fertilisation between Engineering and Operating Directorates and even
at the highest level one director was unlikely to trespass on the territory
of another. Thus, the Engineering Direclor did not concern himself with
whether the operating staff were properly trained in fire safety and
evacuation procedures because he considered those matters to be the
province of the Operations Directorate. However such matters clearly
had a bearing on the safety of passengers in stations for which he
shared corporate responsibility, and the security and maintance of the
assets for which he was directly responsible.

4. Mr Lawrence testified that as his predecessors and senior managers
had been satisfied with the processes in place, he would have found it
very difficult to say that the system in place was inadequate. Yet a
series of reports from within London Underground and from outside
had repeatedly drawn attention both to the lack of training in
emergency procedures and to the fire hazards on the system.
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Operations Directorate

5. Mr Clarke, the Operations Director in post at the time of the
Investigation, for his part did not concern himself with the state of the
escalator machinery and machine rooms, or decisions concerning the
replacement of wooden components on escalators or re-siting of water
fog controls. These were seen as being in the province of the
Engineering Directorate.

6. Dr Ridley, as Chairman and Managing Director of London
Underground, did nol go deeply into the manner in which the railway
was operated or staff were trained since, as he told the Court, the
holders of the post of Operations Director after he joined the
organisation were staff of very long service and recognised as being
capable managers. Although he and others had recognised that major
changes in direction were needed 1o carry through the modernization
programme and new objections had to be set for the company, the
Operations Department was run very much as it had been for decades
until Mr Clarke was appointed as Operations Director in April 1986 in
order—in Dr Ridley's words—to look at the whole Department with
new eyes.

7. Inboth the Operations and the Engineering Directorates there had been
a tradition of very long service. Many of the witnesses from London
Underground had spent their entire working lives with the company
and been promoted through the ranks largely on the basis of seniority.
Very few staff failed the training course which qualified them for
promotion after a given length of service. Conversely, there was no
means for anyone who was talented and ambitious to be promoted
before his qualifying period. Few junior staff held professional or
public examination qualifications. Indeed the Operations Director
accepted that it was likely that there was nobody who had a nationally
recognised qualification at King's Cross station on 18 November 1987,
when they were responsible for perhaps £40 million worth of assets
and a quarter of a million passengers.

8. Only 5% of management level posts were advertised externally, and
appointments from outside the organisation were rare. In the
specialised areas of the Engineering Directorate, Mr Lawrence argued
that there were unlikely to be better resources available outside London
Underground. He did accept that weaknesses in staff skill levels had
been identified in 1987 in the Lift and Escalator Department and that
improved training was still required. The opportunities for further
education to allow staff to gain professional qualifications remained
very limited.

9. This long-established and deeply rooted approach to staffing and
iraining also had its effect on the ethos of London Underground. Staff
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tended to have narrow horizons and would instinctively look inside the
organisation for advice and the solution to problems. Compartmental
organisation resulted in little exchange of information or ideas between
Departments, and slill less cross-fertilisation with other industries and
outside organisations. While on the one hand this inward-looking
approach may have allowed London Underground to become pre-
eminent in certain technical fields such as signal engineering, it
undoubtedly led to a dangerous, blinkered self-sufficiency which
included a general unwillingness to take advice or accept criticism from
outside bodies. The Court heard, for example, about advice from the
London Fire Brigade regarding the importance and procedure for
calling them which went unheeded (see Chapter 11 ‘The Response of
the Emergency Services: London Fire Brigade'); and criticism of the
quality of data and staff resources relating to occupational health and
safety by the Health and Safety Executive’s Accident Prevention
Advisory Unit, upon which no action was taken.

10. Dr Ridley spoke eloquently about the change in the culture and the
style of the organisation which he and his managers expect to bring
about. New approaches to staffing, training and accountability are
being made which will allow the operators to provide the service to the
public and the engineers to act more as service departments, and with
responsiblity for safety in stations resting clearly with the ‘landlord’
operating staff. He also expected lo see an increasing proportion of
management positions being filled by external appointment. I return to
the new staffing proposal in Chapter 15 ‘Station Staffing and Training’.

11. These proposals for change, many ol which were in progress before the
disaster, are far-reaching and I do not doubt the commitment of Dr
Ridley in seeing them through. But changes in staffing structure alone
will not improve London Underground’s ability to improve safety and
prevent disasters. A much more searching and outward-looking
approach to safety management is required, which will demand a
willingness to embrace new ideas. The old idea of the engineers
running a railway must be replaced with a recognition at all levels of
the responsibility of providing a mass passenger transport service for
the public.

12. It was, therefore, a matier of some concern to me that the directors of
London Underground should still subscribe to the received wisdom
that fires were an occupational hazard on the Underground. Dr Ridley
did not feel able to agree with the Court that fire should be regarded
as an unacceptable hazard to be eliminated, since it was considered
that fires were a part of the nature of the oldest, most extensive
underground railway in the world. It was seen as unrealistic to believe
that any increased effort by London Underground could get to a
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13.

14.

position where there would be no fires on escalators. Dr Ridley saw
London Underground's key task as to minimise the risk of fires
becoming a danger to passengers by a better control procedure and by
removing materials which posed the greatest fire hazard. In effect he
was advocating fire precaution rather Lhan fire preventlion.

It is my belief that this approach is seriously flawed because it fails to
recognise the unpredictable nature of fire. A mass passenger transport
service cannot tolerate the concept of an acceptable level of fire hazard.
In my view what is needed from London Underground is an entirely
new pro-active approach to safety management. This should involve
quantified and monitored objectives to reduce the incidence of fires.

I discuss the proper approach to safety in more detail in Chapter 13
'The Management of Safety’.
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Chapter 5

London Underground
Organisation and
Management

1. London Underground owns and operates the oldest, most extensive
and most complex undergound railway system in the world. The
railway dates from 1863, and some 80% of the system is more than
seventy years old. Today there are nine separate lines running over 260
miles of track to 270 stations, 130 ol which are below ground. Each
weekday the system carries some 2.6 million passengers on about 450
trains. In 1987/88 trains ran 31.8 million miles and carried 800 million
passengers. The company employs some 19,000 people.

2. London Underground Limited is a wholly-owned subsidiary of London
Regional Transport. It has a Chairman and Managing Director and a
Board which is wholly accouniable lo the Board of London Regional
Transport. In November 1987 Dr Ridley was Chairman and Managing
Director and before that from 1980 had been Managing Director
(Railways) of the London Transport Executive. He is also an executive
member of the Board of London Regional Transport. His fellow
directors of London Underground were:

Mr ] Allen — Tinance Director and
Company Secretary

Mr W Clarke — Operalions Direclor

Mr L Lawrence —- Engineering Director

Mr R Straker — Personnel Director

Dr H Fitzhugh -— Marketing and Development
Director

In addition there were four non-executive directors, Mr B Dale, Mr R
Dorey, Mr B Hooper and Mr D Turner. Mr Dale was also Finance
Director of London Regional Transport and an executive member of
their Board, and Mr Hooper was also London Regional Transport's
Commercial Director. The organisation of London Regional Transporl
and London Underground Limited at Director level is shown in Figure
11.

3. Simplified organsiation charts for the rest of London Undergound are
shown thus:

(i) the Operations Directorate in November 1987 (Figure 12)

(ii) the staff rostered for duty at 19:30 at King's Cross on the night of
the fire (Figure 13)

{iii) the Engineering Directorate in November 1987 (Figure 15).
Those officers who gave evidence to the Court are identified in red iype.

4. Tt is worthy of note that these charts had lo be expressly prepared for
the Invesligation. Witnesses from London Underground generally only
knew about the organisation of their own deparment or division.
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It may be an indication of the compartmenlal approach to management
within London Undergound that no up-to-date or complete chart
showing the level of responsibility at which decisions were being taken
was available. Such a management tool was, in my view, essential for
senior managers to identify properly where decisions were being taken
and where gaps in responsibility could occur.

5. The Operations Directorate is responsible for all aspects of the day-to-
day running of the underground railway. It can be seen from Figure 12
that the nine railway lines were organised into four operating divisions:
the Metropolitan and Circle and Jubilee Lines; the Central and Bakerloo
Lines; the Northern and Victoria Lines; and the District and Piccadilly
Lines. In November 1987, the first two divisions were the responsibility
of a General Manager (Operations) ‘A’, who was located at Baker Street,
and the second two divisions were the responsibility of a General
Manager (Operations) ‘B’, who was located at 55 Broadway.

6. Thus, both General Managers (Operations) had responsibility for
different lines and areas of a complex station such as King's Cross.
London Underground overcame this managerial difficulty by allocating
each station to a particular operating division. In the case of King's
Cross, the division chosen was that of the Metropolitan Line and not
the tube lines.

7. The station staff, group manager, area manager and traffic manager
directly responsible for King’s Cross station thus reported through the
Divisional Operations Manager (Metropolitan and Jubilee) to the
General Manager (Operations) ‘A’. Within each operating division there
were three or four operating areas, each under the control of an area
manager. King's Cross was within the Edgware Road area stretching
between Hammersmith, Baker Street and Aldgate. Each group of
between four and ten stations (depending on size and complexity) was
the responsibility of a group manager. The group manager who had
responsibility for King’s Cross in November 1987 also had Aldgate,
Liverpool Street, Moorgate, Barbican and Farringdon stations under his
control.

8. The other divisions of the Operations Directorate of particular
relevance to the Investigation were those of the General Manager
(Station Development), to whom the Traffic Superintendent and Chief
Fire Inspector reported; and of the Senior Personnel Manager, to whom
the Training Manager and Safety Manager reported.

9. It can be seen from Figure 15 that the Engineering Directorate was in
the process of being divided into ‘client’ and ‘contractor’ groupings.
Section 6(1) of the London Regional Transport Act 1984 places London
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Regional Transport under a general duty to invite competitive tenders
to carry on those of their activities they determine to be appropriate. To
prepare the Engineering Department for competitive tendering London
Underground divided the organisation into ‘client’ and ‘contractor’
groupings. The ‘client’ would then specify the work to be underlaken
and the ‘contractor’ would be among those invited to submit a tender.
In May 1986, the lift and esclator manager’'s work-force was first
operated as & maintenance unit at arm’s length from the lift and
escalator engineer’s division. In April 1988 the separation was
extended further when the lift and escalator engineer’s division became
part of the newly-formed Engineering Operalions Directorate.

Mr Styles, who was the lift and escalator engineer from 1973 to 1987,
told the Court that his staff were much occupied during 1985 and 1986
with getting the new management system running. Until 1984, his
division had been part of the Operations Department and, after the
move to the Engineering Department, informal contact with operating
staff had largely ceased and there was some confusion over areas of
responsibility. In addition, from 1986 there was some uncertainty about
responsibilities between the engineering client and the contraclor.
Recommendations for action involving escalators made in internal
inquiry reports of accidents did not always reach the Engineering
Department. The client/contractor split was not properly established at
the time of the King's Cross fire, and the lift and escalator engineer said
that he did not succeed in monitoring escalator cleaning standards to
his satisfaction or have enough staff to do so.

The lift and escalator maintenance manager, Mr Izienicki, for his part,
said thal the effect of the organisational changes had been to delay
improverients in the arrangements for escalator cleaning until October
1987.

Thus, the organisation of London Underground at the time of the fire
was such that management responsibility for the operation of King's
Cross station fell to the division which included the Metropolitan Line
and not the division with responsibility for the tube lines on which the
disaster occurred. It may also be seen that the Engineering Directorate
had undergone and was still undergoing organisational changes which
served to weaken its liaison with the operational side. Finally, the new

system for escalator maintenance and cleaning was not properly
established.

I discuss the consequences of these organisational shortcomings in
Chapter 13 ‘'The Management of Safety’.
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Chapter 6

King’s Cross Station

1. King's Cross is one of the country's great travel gateways. The area
around the station was originally known as Battle Bridge and tradition
has it that it was here that Queen Boadicea routed the Roman legions
before putting Roman London to the fire and sword. Battle Bridge
became King's Cross when in 1830 a tall octagonal building
surmounted by a statue of George IV was erected in the area. The
building was demolished in 1845, but King's Cross remained as the
name of the area and the new terminus for the Great Northern Railway
took the name when it was opened in 1852. To this day the British Rail
station at King's Cross is famous as the start of the east coast route to
Scotland and the North of England. The overground railway also serves
parts of England nearer to London and to the east.

2. The underground railway first came to King's Cross in 1863 when the
Metropolitan Railway line was opened between Farringdon and
Paddington, linking the terminals of the Great Northern at King's
Cross, the London and North Western at Euston and the Great Western
at Paddington. The Great Northern, Piccadilly and Brompton Railway,
running between Finsbury Park and Hammersmith (which now forms
part of the Piccadilly Line) reached King’s Cross in 1906. The following
year a separate station was opened to accommodate a second tube
railway, the City and South London Railway, which now forms the City
branch of the Northern Line. The Victoria Line was linked to King's
Cross in 1968.

3. As well as the main line at King's Cross station, two other British Rail
stations are served by the Underground station. These are St. Pancras,
for the East Midlands main line services, and King's Cross Midland
City, now known as Thameslink, principally for commuter destinations
between London and Bedford.

4. King's Cross Underground station is a labyrinth of passages, shafts
and tunnels where five lines meet—the Metropolitan and Circle,
Piccadilly, Northern and Victoria. Figure 1 is the familiar London
Underground map showing the five Underground lines and the British
Rail Thameslink (formerly Midland City) line passing through King's
Cross. Figure 2 shows the streets in the King's Cross area and the
access to the Underground system. Figure 3 shows the location of the
Underground concourse beneath street level. Figure 4 is a more detailed
plan of the tube lines ticket hall and surrounding area. Figure 5 is a
simplified plan showing the Underground lines in relation to the tube
lines ticket hall and station exits.

5. The underground station is unique in being built at five different levels
below ground and is connected by passageways, staircases and
escalators. This is shown in the three-dimensional view of the station
in Figure 6. The layout of the tube lines ticket hall and the connections
to the Metropolitan and Circle Lines may also be seen in the
photographs of the siation model at Plates 12-14.
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6. Of the five lines serving the station, the Metropolitan and Circle Lines,
using the same iracks, were built in the main on the cut and cover
principle. They are relatively close to the surface. The trains are driven
in the conventional manner and are equipped with radio and a public
address system, although there is no guard. The other three lines are
deep bored tubes as shown in Figure 6. For the sake of clarity this
diagram does not show the other features such as sewers and cable
ducts woven between them.

7. On the Piccadilly Line the trains are operated by a driver: there is no
guard but each train has a radio and a public address system. On the
Northern Line the train crew comprises a driver and a guard. Each train
has a radio. The Victoria Line was the first tube line in the United
Kingdom on which the trains were designed to be operated by the
driver alone. Trains are operated automatically, but there is a facility
for the operator to take manual control. The operator is able to speak
to the line controller and there is a public address system.

8. In 1987 King’s Cross was the busiest station on the Underground
network. On an average weekday over 250,000 passengers used the
station with 100,000 or so passing through in each peak
period—between 07:30 and 10:00, and 16:00 and 18:30.

9. There are various entrances to King's Cross Underground station: from
Pancras Road, the north and south sides of Euston Road, and from the
concourses of King's Cross and St. Pancras British Rail stations.
Connecting passages lead from these staircases to the perimeter
subway, or outer circular concourse, and a short stretch of passageway,
known to London Underground staff and others as the ‘Khyber Pass’.
This subway is set at a slightly higher level than the tube lines ticket
hall and is connected to it by four entrances with steps and handrails
at the sides and the centre. There are Bostwick gates (the “concertina”
type of gates as illustrated in Plate 9) at the foot of each set of steps.
In the passageway leading to Pancras Road there are public lavatories
owned by the London Borough of Camden. There are four shop units
in the outer wall of the perimeter subway which at the time of the fire
were used as a shoe repairers (heel bar), a newsagent, a bureau de
change and a builder’s store. Certain of these shops were protected by
an automatic sprinkler system. Where the Khyber Pass meets the
perimeter subway there are a number of rooms which were given over
to the booking office staff. In the area belween the tube lines ticket hall
and the perimeter subway opposite the escalalor shaft was further staff
accommodation and a travel information office. There are other mess
rooms, a kitchen and staff lavatories off the subway leading to St.
Pancras station. These may be seen on the detailed plan in Figure 4.
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10. The Metropolitan and Circle Lines platforms are reached by a flight of
steps from the passageway which runs immediately underneath the
Euston Road. There is a long and broad concourse between the
eastbound and westbound platforms with the ticket office at the near
end and the station manager's temporary office and staff
accommodation at the far end, as shown in Figure 5.

11. The tube lines ticket hall has a central booking office of the ‘island’
type, flanked by seven ticket collectors’ boxes which are linked by
barriers with hinged gates. On either side of the booking office was a
group of three automatic ticket vending machines. Access between the
tube lines ticket hall and the platforms is gained by two banks of
escalators, the Piccadilly Line escalators which are escalators 4, 5 and
6, and the Victoria Line escalators which are escalators 7 and 9 with
a fixed stairway between them. There is a third set of escalators leading
down to the Northern Line platforms from a small concourse adjoining
the foot of the Piccadilly Line escalators.

12. Tt is also possible for people to move around the tube lines side of the
Underground without using the main escalators, as may be seen from
Figure 6. Passengers can walk from the Northern Line platforms to the
Piccadilly Line platform concourse and then to the Victoria Line
platform concourse without using the escalators. Access from the
Northern Line is by way of stairs and a passageway which emerges in
the concourse between the Piccadilly Line platforms. By walking to the
Piccadilly Line escalator concourse it is then possible to gain access to
the Victoria Line platform concourse by walking up several flights of
stairs. There is then a short distance to walk to the bottom of the
Victoria Line escalators. Finally, it is possible to leave the Underground
from either the Piccadilly Line platforms or the Victoria Line platforms
by walking along the subway which links the two lines and then
emerges by way of the Midland City British Rail station in Pentonville
Road. There were three sets of Bostwick gates in this subway which
were locked in the evening, the first two at the Victoria Line and
Piccadilly Line end owned by London Underground, and the other at
the entrance to the Midland City station owned by British Rail. I refer
to this subway throughout the Report as the Midland City exit, shown
in Figure 2.

13. At the time of the fire, a temporary wooden hoarding had been erected
in the tube lines ticket hall which sealed off the northern part of the hall
nearest to King Cross’s British Rail station. The hoarding ran from the
top of escalator 6 on the Piccadilly Line escalalors to one of four sets
of stairs leading from the perimeter subway into the tube lines ticket
hall as shown in Figure 5. It blocked off access to the fourth set of stairs
and concealed both the fire hydrant and hose and one of the London
Fire Brigade plan boxes. This hoarding consisted of softwood studding
and was faced on the passenger side with plywood coated with
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14.

15.

16.

17.

18.

intumescent and fire-retardant paint. It had been erected to enable the
demolition of a station operations room and other work connected with
the installation of the Underground Ticketing System (UTS) to be
carried out without inconvenience to passengers.

There was a temporary station operations room in the tube lines ticket
hall next to the Victoria Line escalators. It had a one-way window
commanding a view of the area of the tube lines ticket hall at the head
of the Victoria Line and Piccadilly Line escalators, and was of a similar
construction to the wooden hoarding on the opposite side of the hall.

The station manager and the two station inspectors, who constituted
the supervisory staff on duty that night, each had separate offices.
Contrary to his wishes, the station manager’'s office had been moved
from the tube lines ticket hall to a temporary site at the western end
of the Metropolitan and Circle Lines platforms, before the installation
of the Underground Ticketing System (UTS) gates. The tube lines
inspector had his office at the far end of the Victoria Line platform
concourse with the staff accommodation between the Victoria Line
platforms. The Metropolitan and Circle Lines station inspector had his
office beside the stairs which led down to the Metropolitan and Circle
Lines platforms running under Euston Road.

There was a number of telephones in offices and staff accommodation
on the station which were all connected to the London Underground
automatic telephone network. There was an emergency connection to
the information room of L Division of the British Transport Police. The
other communications equipment in the Underground, including closed
circuit television and public address equipment, is described in greater
detail in Chapter 16 ‘Communications Systems'.

The location of the main fire equipment in the tube lines ticket hall and
surrounding area is shown in red on the plan at Figure 4. In addition,
on the platforms of each tube line there was a cupboard containing a
fire hydrant and hose with a nozzle and adaptor to allow London Fire
Brigade equipment to be attached to the hydrant. All platforms had fire
extinguishers and sand buckets and there were fire extinguishers at
the top and bottom of each set of escalators and in the machine rooms.
The upper machine room of the Piccadilly Line and Victoria Lines
escalators also contained a hose reel.

The ventilation of the station is achieved during the day mainly by the
movement of trains. A description of this system and of the tunnel
cooling fans is given in Appendix L
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Chapter 7

Escalators on the
Underground

1. Escalators were developed in America towards the end of the last
century, and were first exhibiled in Europe at the Paris Exhibition of
1900 by the Otis Elevator Company. Otis also provided the first
escalators to be installed in the London Underground at Earl’s Court
station in 1911, which transported passengers between the Piccadilly
Line and District Line platforms. These machines were known as the
‘Seeburger’ or ‘A’ type escalator, and a total of 22 were installed at ten
Underground stations between 1911 and 1915. These escalators had
flat steps and shunt ends, which forced passengers to step off sideways
at the top or bottom landings. They were designed for vertical rises of
between 8.5 and 16.5 metres, and they operated at 27.5 metres per
minute.

2. Between 1924 and 1929 a total of 65 ‘LH.D’ type escalators were
installed in the Underground. The earliest of these machines were
similar to the ‘A’ type, with flat steps and shunt landings. In December
1924 the first escalators to be fitted with cleated steps and combs were
installed, which made it possible to step straight off at the landings.
Subsequently all the old machines were modified to the cleat step and
comb arrangements. These machines, which were reversible, were
designed for rises of up to 18 metres and a speed of 30 metres per
minute which could be reduced to 15 metres per minute when they were
not carrying passengers.

3. In 1963 the programme of modernising these LH.D machines began, and
the modernised machines were known as ‘LH.D-M’ type escalators.
They were of all-metal construction with aluminium balustrades,
decking and side panels or skirting boards, with closely spaced
aluminium cleated steps. The speed was increased to 33.5 metres per

minute or 36.5 metres per minute if new gearboxes and motors were
fitted.

4. From 1931 to 1961 a total of 108 ‘M’ series escalators were installed. The
MH type machines, designed for rises of up to 27.5 metres were the type
installed to serve the Piccadilly Line at King's Cross station. The M, MX
and MY types were designed for rises of up to 12 metres. They were
designed for speeds between 30 and 35 metres per minute. All these
machines, except for the MY type, were similar in appearance, with
wooden balustrading, decking, side panels, cleated steps and risers.
Many of these machines are still in service.

5. The three MH escalators at King’s Cross between the Piccadilly Line
and the tube lines ticket hall were installed in 1939. These machines
were inclined at 30 degrees and rose through 17.2 metres. MH
escalators are special purpose machines for high rises and heavy traffic
conditions. Plate 2 shows a photograph of the Piccadilly line escalators
at King’s Cross before the disaster.
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6. To prevent access to the escalator, chains were originally provided at
the top and bottom with hooks adjacent to the control panels on the
newel posts. The chains were later replaced by black and yellow woven
plastic straps housed in a container and pulled out against a tensioning
spring. At the top and bottom of the decking between escalators 4 and
5, and escalators 5 and 6 are rectangular metal boxes which house the
emergency stop diamonds. Holes in the vertical sides of the boxes are
covered with red paper seals which must be broken before the switch
can be operated.

7. Figure 7 shows a longitudinal section of the escalator in its shaft
including the upper and lower machine rooms. The entrance to the
upper machine room is a door adjacent to the top of escalator 4 in the
tube lines ticket hall, as shown in Figure 4. The upper machine room
houses the electric driving motors, the worm reduction gears and the
chain drives to the drive shaft for each of the escalators. It also houses
the associated electrical control gear and the circuit breakers which
connect the motors to the mains supply. Access to the lower machine
room is via a trap door and vertical ladder on the right-hand side of the
Piccadilly Line escalator concourse, which can just be seen on the
bottom right of Plate 3. The lower machine room houses the lower
carriages of the three escalators. These carriages carry the idler
sprocket wheels over which the escalator steps pass, and the chain
drives to the handrail newel wheels. There are tensioning weights to
apply tension to the step chains. Also in the lower machine room there
is a sump pump.

8. Figure 7 also shows a cross-section through the escalator shaft, while
Figure 8 provides a more detailed view. It will be seen that there is a
narrow staircase between escalators 4 and 5 and another between 5
and 6, but there is a less restricted staircase directly below escalator
5. The escalator tracks and components are supported on a steel truss
carried on the supporting walls. The supporting walls for escalator 5
are on each side of the staircase with periodic gaps through which a
person on the central staircase can get a very restricted view of the
undersides of escalators 4 and 6.

9. Figure 9 gives a three-dimensional view of part of an MH escalator.
Each step assembly is supported on two pairs of wheels, which are
supported on running tracks each side of the escalator. It will be seen
that one pair of wheels, the chain wheels, run on the outboard side of
the two tracks, while the other pair of wheels, the trailer wheels, are
on the inboard side. This leaves a 15 cm wide gap on the track between
the two sets of wheels where grease and detritus can accumulate, as
can be seen in Figure 10 and Plate 20.
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The accumulation of grease and detritus actually found on the
Piccadilly Line escalators at King's Cross can be seen in the
photographs at Plates 12 and 13. The lift and escalator maintenance
manager Mr Izienicki explained that cleaning of the running track was
done by hand, and that the running track was virtually impossible to
reach without dismantling the escalator. It had never been the practice
in London Underground to remove the steps of MH escalators for
cleaning. The lift and escalator maintenance manager said that to the
best of his knowledge the running tracks of the Piccadilly Line
escalators at King's Cross had never been cleaned completely.

The detailed construction of the MH escalator can be seen in the cross
section in Figure 10. The steps are metal-backed 17 mm plywood board
with maple wood cleats, with a metal fire cleat at each side of the step
to prevent cigarette ends and matches falling down the clearance
between the steps and the skirting board. The risers are made of
shaped oak fastened to sheet metal which forms part of the step. At
either side of the step there is a 7 ply (21 mm) plywood skirting board,
which is in sections running the full length of the escalator and is
backed by a steel angle section. The clearance between the step and the
skirting board varies with the adjustment of the running chains, but it
can be as much as 15 mm. Immediately above the skirting board is a
rubber dressguard. Balustrades and decking are made of 6 ply {11 mm)
plywood with a 28 swg (standard wire guage) galvanised steel backing
sheet, and there is a 6 ply (8 mm) plywood facia board with 28 swg steel
sheet backing on the walls of the escalator shaft adjoining escalators
4 and 6. Framed advertisements are attached to the facia boards.

The handrails are made of fabric bonded rubber with steel tape inserts
and vulcanized joints run on a metal handrail guide, which is
supported above the decking by wooden distance pieces. Both the
trailer and chain wheels are made of plastic. The original wheels were
black and made of phenolic resin and canvas, but the replacement
wheels were of a brown plastic produced by Texolex. The wheels have
metal bushes and are secured on axles. The wheels are lubricated by
forcing grease between the wheel and axle and into the chain links.
Fixed bearings are lubricated by a chain-driven oil pump.

On 24 December 1944 there was a particularly severe fire in the
Bakerloo Line escalators at Paddington which were completely gutted.
A review of escalator fires at about this time stated that there had been
77 fires on escalators in the period 1939-44 and Lhat the MH, MA and
M type escalators were particularly prone to fire. These fires were
mainly attributed to the ignition by smokers’ material of accumulated
dirt under escalators.
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As a resull of the Paddington fire the frequency of escalator cleaning
was increased, and water fog equipment was fitted experimentally to
two escalators. By 1948 water fog equipment had been fitted to a
further nineteen escalators including the three Piccadilly Line
escalators at King's Cross. Subsequently, water fog equipment was
fitted to most MH and M type escalators in the Underground. Water fog
equipment consists of water sprinkler heads fed from the fire main, and
arranged in pairs at spacings of about two metres along the whole
escalator as shown in the diagrammatic plan in Figure 7. The sprinkler
heads are located each side of the centre line of the escalator, as shown
in Figure 8, with one of each pair pointing upwards towards the
underside of the steps and one downwards on the returning idle steps.
The application of the water fog for about a minute is sufficient to wet
all parts of the machinery within reach of these sprinkler heads. The
handrail driving gear is sprayed at the top of the escalator by a
separately operated system. The operating valves for the water fog and
handrail driving gear sprays are normally located just inside the door
to the upper machine room. Plate 11 shows these control valves.

It was originally intended that the water fog equipment should be
operated for a short time every night, with the object of dampening
down any smouldering there might be. However, experience showed
that this practice caused excessive and unacceptable corrosion of the
machine, although at the same time it was noted that some of the more
inflammable fluff was removed. As a compromise it became the practice
to apply the water fog about once a fortnight. In recent years however
the water fog equipment has not been operated regularly. Nevertheless,
the equipment has been available for use in the event of a fire. It was
generally believed that the water fog would only extinguish a fire in
its early stages; for a more developed fire it would only delay the spread.

The automatic operation of water fog equipment was envisaged as
early as 1948. Essentially the problem was to find a detection system
for smoke or heat which would cover the entire escalator system and
be sufficienily sensitive to detecl a fire early enough for the water fog
to be able to extinguish it. An initial trial of smoke detection equipment
on an escalator at Tottenham Court Road in 1954 was followed by a
second stage in 1964 when equipment was installed on two escalators
at Baker Street and a further two at Paddington. These did not
automatically operate the water fog equipment but did incorporate an
alarm system. Over the next ten years there were numerous proposals
to install smoke detection equipment on other escalators, including the
Northern Line and Piccadilly Line escalators at King's Cross. However,
no action was taken because, on one occasion, the proposal was
inadvertently left out of the budget, and subsequently the proposal was
rejected on the grounds that the M series escalators did not have
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enough life left in them to justify the expenditure. It was also said that
the detection equipment gave more false alarms than real ones. In fact
some of the M series escalators were expected to remain in service into
the next century.

In 1976 smoke detection systems were fitted on a trial basis to the new
escalators installed at Baker Street and the existing escalators at
Monument. They were considered Lo be unreliable and were not
adopted more generally on the system. In 1986 a more suitable smoke
detection system involving an air sampling tube went on trial in the
upper machine room of the escalators at Euston station.

Statistics for fires on escalators between 1958 and 1987 were presenled
to the Investigation by London Underground. Records were held of over
400 fires and so-called smoulderings, some of which were serious
enough to cause the evacuation of stations, serious delays and
considerable damage to the escalators involved. Until 1985 the only
source of such statistics was the fire and [using reports returned by
station staff; the fuller record from station logs was available only from
1985. The position on the keeping and analysis of statistics on fires by
London Underground was quite unsatisfactory.

Until 18 November 1987 there had been no fatalities as a result of
escalator fires, although some people had suffered smoke inhalation,
serious enough to be taken to hospital. The statistics indicate that 45%
of these fires and smoulderings occurred on MH escalators, which were
particularly prone to fires on their running tracks. The cause of these
fires had usually been attributed 1o smokers’ materials falling down
between the treads and the skirting board and igniting the grease and

detritus on the running track. That accumulation of dirt formed a seed
bed for fire.

A review of recent serious escalator fires and the Oxford Circus station
fire, with the recommendations made in reports or by the internal
inquiries inlo these fires, is given at Appendix J. The analysis shows
that of the 46 serious escalator fires recorded over the last three
decades, the cause of over two-thirds had been attributed to smokers’
materials.

Among the recommendations I make in Chapter 20 are proposals for
more effective cleaning and lubrication, monitoring, alarm and
sprinkler systems, and improved methods of securing access to
escalators and machine rooms.
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Chapter 8

Staff on Duty at
King’s Cross on
18 November 1987

London Underground Staff

1. King's Cross Underground station had a resident complement of 58
staff in November 1987. They worked different rostered duty times and
were supplemented by rest day cover or relief staff to provide the
varying numbers of staff required at different times. On the evening of
18 November 1987 at 19:30 when the alarm was first raised, there were
23 staff rostered for duty (of whom three were absent) and an
additional relief station manager. Two further London Underground
employees, an automatic equipment technician and a part-time cleaner,
were also present.

2. Thechart at Figure 13 shows the names and grades of the staff rostered
for duty that evening and their deployment between the tube lines side
of the station and the Metropolitan and Circle Lines side. It will be seen
that there were on duty a total of five booking clerks, two of them on
the Metropolitan side, who provided the ticket office window service
and maintained ticket machines. There was one supervisory booking
clerk. There were three railmen, all on the tube side, who provided
attendance on platforms, helped passengers with information,
despatched trains and assisted with crowd control. There were eight
leading railmen, four of them on the tube side, four on the Metropolitan
side, who collected and checked tickets at “way in" and “way out”
barriers and assisted passengers with inquiries.

3. There was one station inspector supervising the Metropolitan side and
one relief station inspector supervising the tube side of the station.
Their duties included ensuring that ticket selling and collection were
working properly, checking equipment and dealing with equipment
failures, handling lost property, maintaining passenger safety,
manning the station operations room as necessary, and taking part in
the response to any operating incidents.

4. The station manager was responsible for ensuring that the station was
operated safely and efficiently, for deploying staff and making regular
station patrols and inspections. At King's Cross it had recently become
the practice, because of an increase in the numbers of passengers, for
a relief station manager also to be on duty at peak times. His main
responsibility was to assist with crowd control in the Khyber Pass area
which was liable to become extremely congested. I return to the general
question of congestion in Chapter 19 ‘Matters for Further
Consideration’.

5. The disposition of the staff around the station at the time the alarm was
first raised is shown on the plan at Figure 14. From this it may be seen
that 11 members of London Underground staff were initially on the
tube side and 12 staff on the Metropolitan side. The majority of those
present was remote from the site where the fire first broke out and,
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apart from the automatic equipment technician and the cleaner, only
two members of station staff were in the lower level of the station at
the relevant time.

British Transport Police

6.

At the time the alarm was first raised there were four British Transport
Police officers on patrol in the King’s Cross station area. Two police
constables, P.C. Bebbington and P.C. Kerbey, were in the temporary
station operations room in the tube lines ticket hall, and another two
police constables, P.C. Balfe and P.C. Hanson, on the concourse of the
British Rail main line stalion. None of these officers belonged to ‘L’
Division, the section of the British Transport Police responsible for law
enforcement on the London Underground, but to a mobile unit of ‘B’
Division, which is mainly responsible for policing British Rail Eastern
Region.

Afier the emergency call had been made, and before the disaster
occurred, these four were joined in the tube side of the station by two
more officers, P.C. Kukielka and P.C. Martland, of ‘L’ Division, and by
P.C. Dixen, of the division responsible for British Rail Midland Region.

A narrative of the events as they unfolded is given in the following
chapter, and the response of the London Underground staff and the
police officers considered in Chapters 10 and 11.
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Chapter 9

Timetable and Outline of
Events on the Night

The evening rush hour passed unevenifully at King's Cross Underground station on
Wednesday 18 November 1987 with the usual 100,000 or so passengers passing
through between about 16:00 and 18:30.

The precise timings during the fire and the exact order of events cannot always be
established with absolute certainty. Bul I am salisfied that a general patlern of evenls
emerged as [ set out hereafter. Where it has been possible to verify a timing by
reference to an independent record, that timing is given in bold print. It transpired
that several of the clocks, when checked, were found to be inaccurate and I have
adjusted times to allow for this.

¢19:29 A passenger, Mr Squire, travelling up escalator 4 noticed a small fire
underneath a step at the right-hand side of the upper part of the escalator.
He reported it at the ticket office to the booking clerk, Mr Newman. Mr
Newman telephoned Relief Station Inspector Hayes.

c19:30 Another passenger, Mr Karmoun, seeing smoke two-thirds of the way up
the escalator and a glow underneath, pressed the emergency stop diamond
at the top of escalator 4 and shouted down to people to get off the escalator.
Leading Railman Brickell, the ticket collector at the “way out” barrier, and
P.C. Bebbington and P.C. Kerbey, who were in the temporary station
operations room in the tube lines ticket hall observing the scene, each went
to investigate.

Relief Station Inspector Hayes with Railman Farrell went to investigate the
report of a fire, as required by the London Underground rule book. He had
been told it was “on the Northern Line escalator”.

Leading Railman Brickell went to the bottom of the Piccadilly Line
escalalors.

P.C. Bebbington descended escalator 4 and saw smoke and a single flame
about three to four inches high one-third of the way down the escalators.

19:32 He decided to call his Headquarters information room on his personal radio
{o summon the London Fire Brigade, bul had lo go to the surface lo make
the call as the radios did not work below ground. He waited at the top of
the stairs on the Euston Road where he was joined by P.C. Dixon whom
he told to await the Fire Brigade. Meanwhile as P.C. Bebbington returned
to the Underground, P.C. Kerbey stopped escalators 5 and 6.

c19:32 Further alarm was raised by another passenger, Mr Benstead, with Booking
Clerk Newman.
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¢19:35

19:36

19:36

19:37

c19:38

19:38
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P.C. Bebbington's call was received at British Transport Police HQ.
P.C. Hanson and P.C. Balfe, alerted by P.C. Bebbington's radio call, went
from the British Rail main line concourse to the tube lines ticket hall and
there joined P.C. Kerbey.

British Transport Police HQ passed the emergency message as a 999 call
via the British Telecom emergency call centre to the London Fire Brigade.

Relief Station Inspector Hayes arrived in the Piccadilly Line escalator
concourse and went into the lower machine room. He saw and smelt
nothing.

Leading Railman Brickell, who had descended escalator 5, saw smoke
two-thirds of the way up escalator 4. He and Railman Farrell were told by
the police to send passengers up the Victoria Line escalator. Leading
Railman Brickell blocked with tape and a builder’s skip the foot of the
Piccadilly Line escalators. P.C. Bebbington returned to the ticket hall and
descended the Piccadilly Line escalator.

London Fire Brigade despatched four pump appliances and a turntable
ladder from Soho, Clerkenwell and Manchester Square fire stations in
accordance with the predetermined attendance plan. A forward control
unit (FCU) and an area control unit (ACU) were also despatched.

On hearing the emergency call, P.C. Kukielka and P.C. Martland went to the
scene and noticed light smoke at the station entrance.

While talking to the British Transport Police L Division information room
about another matter, the Piccadilly Line controller, Mr R. Hanson was
informed of the incident.

London Fire Brigade controller Mrs French, told London Underground HQ
controller, Mr Tumbridge, of a report of fire at King's Cross.

Relief Station Inspector Hayes and Railman Farrell went up the Piccadilly
Line escalators to the tube lines ticket hall.

Relief Station Inspector Hayes unlocked and entered the upper machine
room: he went down the stairs and then down the steps under escalator 5
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from where he saw smoke and flames beneath escalator 4. He returned to
the machine room to collect a carbon dioxide extinguisher, but he was
unable to get near enough to the fire to use it. Relief Station Inspector Hayes
did not attempt to use the water fog equipment. He was preoccupied and
forgot about it.

19:39 The police officers in the ticket hall took the decision to evacuate the area.

Piccadilly Line controller Hanson telephoned HQ controller Tumbridge,
and told him of the fire.

19:40 Mr Hanson telephoned Piccadilly Line Acting Traffic Manager Weston, who
telephoned Metropolitan Line Statlion Inspector Dhanpersaud. (see 19:41).

Railman Farrell assisted the police in cordoning off the top of escalator 4
and directing passengers entering the ticket hall towards the Vicloria Line
escalators.

19:40 P.C. Kukielka, by a 999 call from the temporary station operations room,
asked for Piccadilly and Victoria Line trains to be ordered not lo stop at
King's Cross.

19:41 At the request of the police, Railman Farrell went down lo the Victoria Line
platforms and telephoned the line controller to ask that trains be ordered
not to stop at King’s Cross.

Booking Clerk Newman was told by P.C. Balfe to stop selling tickets.

Metropolitan Line Station Inspector Dhanpersaud, having been told of the
fire by Piccadilly Line Traffic Manager Weston, sent Railmen White and
Obcena to investigate.

One of the sets of Bostwick gates at the stairs leading to the perimeter
subway from the tube lines ticket hall was closed by an unidentified police
officer or officers. Railmen White and Obcena reached the tube lines ticket
hall where, having seen the fire, Railman Obcena was told by Railman
White to fetch Station Inspector Dhanpersaud.

Piccadilly Line controller Hanson alerted Area Manager Archer at Finsbury
Park.

19:42 Station Inspector Dhanpersaud went to the tube lines ticket hall via the
Khyber Pass. He opened the Bostwick gates en roule and met Relief Station
Inspector Hayes who had just come out of the upper machine room.
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Station Manager Worrell, who was in the station manager's temporary
office on the Metropolitan side of the station as shown in Figure 5. was told
of the fire by Piccadilly Line Controller Hanson.

An eastbound Piccadilly Line train stopped, the last to let passengers get
out at this platform. A northbound Northern Line train stopped and 50 or
so passengers got out.

P.C. Hanson ordered the booking office staff to evacuate. Booking clerks
Newman, Hythe and Frankland left (19:43/44).

In the confusion no one alerted those in the bureau de change or the nearby
public lavatories to the emergency.

A24 Soho Pump (Station Officer Townsley) arrived.

Immediately afterwards, C27 Clerkenwell Pump Ladder (temporary Sub-
Officer Bell) arrived together with A22 Manchester Square Pump (Station
Officer Osborne) followed by A24 Soho Pump (Leading Fireman Kendall)
and Turntable (Sub-Officer Trefry) one minute later 19:44.

Relief Station Inspector Hayes and Station Inspector Dhanpersaud entered
the upper machine room and operated the circuit breakers.

P.C. Kukielka saw people still coming up the Victoria Line escalators and
again telephoned from the temporary station operations room to confirm
that trains had been ordered not to stop. An ambulance was requested.
P.C. Kukielka and P.C. Martland then went down the Victoria Line
escalators and helped P.C. Kerbey to direct passengers from the Victoria
Line platforms and concourse area up the Victoria Line escalators.

Station Officer Townsley followed by Temporary Sub-Officer Bell went to
assess the situation on the escalators. They saw a fire which Temporary
Sub-Officer Bell described as about the size of a large cardboard box but
with flames licking up the handrail on the left-hand side seen from below.
Station Officer Townsley called upon Station Officer Osborne to send
firemen wearing breathing apparatus sets and a jet. Station Officer
Townsley and Temporary Sub-Officer Bell went further down to get a better
view. As passengers were still coming up the escalator Temporary Sub-
Officer Bell went down in order to stop others coming up, whilst Station
Officer Townsley returned to the ticket hall.

A westbound Piccadilly Line train stopped, the last to let passengers get
out at this platform.

HQ controller Tumbridge sent the order to the Piccadilly and Victoria Line
controllers that trains should not stop. Northern Line trains continued to
stop normally until 19:48.
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In the ticket hall Station Officer Townsley ordered Temporary Leading
Fireman Flanagan to send the message “Make pumps 4—persons reported”
thereby confirming the seriousness of the fire and the need for ambulances.
Temporary Leading Fireman Flanagan went out to do so. Within a very
short time the whole ticket hall became engulfed in intense heat and thick
black smoke. There was darkness and screaming. Temporary Leading
Fireman Flanagan ordered his crew to lead the public out and run for their
lives. The flashover had taken place. The time was shown by the digital
clock at the head of the Piccadilly Line escalators, which was stopped by
the heat of the flashover. It was 19.45.

FLASHOVER

19:45 As Relief Station Inspector Hayes and Station Inspector Dhanpersaud were
about to leave the machine room Mr Hayes heard a ‘whoosh’ and they both
heard the crackling sound of fire. Smoke made it impossible for them to
make their way out under the Piccadilly Line escalators, so they left via the
alternative staircase under the Victoria Line escalators and emerged on the
Victoria Line escalator concourse.

Some way down on the Victoria Line escalators P.C. Hanson was shouting
to the passengers to hurry up as quickly as possible. He went a short way
towards the Piccadilly Line escalators and saw a jet of flames shoot up from
the escalator shaft, hit the ceiling of the ticket hall and travel along the
ceiling towards him. P.C. Hanson was caught off balance, crawled back to
the Victoria Line escalators and shouted to passengers to keep low and get
out through the ticket hall by the nearest exit. The heat increased. Flames
licked the roof of the ticket hall and swirled towards P.C. Hanson as he
made his escape through the tube lines ticket hall to the Euston Road south
exit, suffering serious injuries as he did so.

Seeing what had happened Station Officer Osborne called out to the
passengers to return to the bottom. He did so himself, assisting Mr Bates,
a passenger who had received terrible injuries in the ticket hall a few
metres from the top of the Victoria Line escalator. Mr Bates’ injuries were
so bad that Station Officer Osborne sought to help him by dousing him with
water from a fire extinguisher.

P.C. Dixon, who was near the exit on the south side of Euston Road helped
P.C. Hanson out into the street. He then sent a “major incident” emergency
message by radio to the British Transport Police HQ information room. The
19:45:58 message was timed at 19:45:58.

19:46/47 P.C. Martland took Mr Bates to the station inspector’s office on the Victoria
Line platform concourse.
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19:55
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Automatic Equipment Technician {AET) Dyer waved down northbound
Victoria Line train 227 driven by Mr Barrett, who had received the order
not to stop, and so had been driving through on manual control at a
walking pace and stopped. Between 150 and 200 passengers were
evacuated by this train. This procedure was repeated with two further
Victoria Line trains until all passengers were finally clear of the tube lines
platforms by 19:55.

Station Inspector Dhanpersaud directed passengers from the Piccadilly
Line platform (westbound) to the Victoria Line (northbound).

London Ambulance Service received initial request for attendance at King’s
Cross and despatched an ambulance from St. John’s Wood at 19:49.

Assistant Divisional Officer Shore of the London Fire Brigade arrived.

Station Inspector Dhanpersaud went to the Northern Line platform where
he was told that trains were still stopping. He rang the line controller.

Metropolitan Line platforms cleared of passengers.

London Fire Brigade controller Mrs French informed London Underground
HQ controller: “Full fire at King’s Cross”.

Last two passengers on platforms were evacuated by northbound Victoria
Line train.

P.C. Martland and P.C. Kukielka took the injured Mr Bates from the station
inspector’s office to the Midland City subway. They found the London
Underground Bostwick gates locked and shouted to AET Dyer for
assistance.

AET Dyer unlocked the London Underground gates in the Midland City
subway. P.C. Martland and P.C. Kukielka took Mr Bates through the
subway, found the British Rail Bostwick gates locked, and shouted to
attract attention.

HQ controller Tumbridge telephoned London Underground Duty Incident
Officer, Mr Green, who was at home and informed him of the fire.
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19:59 First ambulance arrived at King's Cross.

c20:00  Attempts by the police to force the British Rail gates and to attract attention
by shouting and the use of personal radio failed. AET Dyer and Relief
Station Inspector Hayes attempted to contact British Rail by telephone.

20:01 Area Manager Harley arrived by Northern Line train.
Area Manager Archer arrived by Piccadilly Line train.

Acting Traffic Manager Nelson and Area Manager Grosvenor arrived by
Metropolitan Line train.

British Transport Police Inspector Wilkinson and P.C. Bardsley arrived by
Piccadilly Line train.

20:03 Assistant Divisional Officer Shore ordered:
“Make pumps 12" and “Make ambulances 4".

20:05 Woman Police Sergeant O'Neill and eight London Underground staff who
had been trapped on the Metropolitan Line platform by smoke were
evacuated by train.

20:06 Inspector Wilkinson erroneously told British Transport Police L Division
information room that the fire had been extinguished.

20:08 London Ambulance Service put hospitals on standby alert.
20:10 Acting Traffic Manager Weston arrived by Piccadilly Line train.

c20.12 London Fire Brigade Divisional Officer Johnson arrived and took over
command.

Six ambulances were on scene.

20:13 Inspector Wilkinson told British Transport Police L Division information
room:

“Fire blazing fiercely”.

20:15 London Fire Brigade Deputy Assistant Chief Officer Wilson arrived and
took over command.
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20:16 London Ambulance Service major accident was declared. Hospitals alerted.

20:17 Midland City subway British Rail gates were unlocked by a British Rail
cleaner. Mr Bates was evacuated to hospital by ambulance.

Area Manager Harley instructed Station Inspector Dhanpersaud to
evacuate all staff via Midland City subway exit.

20:25 Station Inspector Hayes, Railman Farrell and most of the other London
Underground staff left the station via the Midland Gity subway.

20:41 London Fire Brigade Assistant Chief Officer Kennedy arrived and took over
command.

20:45 A Northern Line train, whose driver had not received the order to pass
through King’'s Cross without stopping, stopped to let passengers get oult.
They were ordered to re-board by the police.

¢20:53  London Fire Brigade Station Officer Demonte brought the station plans
from the London Fire Brigade's plan box in the station to the area control
unit.

20:55 P.C. Bardsley reported to British Transport Police L Division information
room that trains on Northern Line were still stopping. London
Underground HQ Controller Tumbridge was alerted.

€21:00 Assistant Divisional Officer Shore, with breathing apparatus crew, made
his way through the tube lines ticket hall and down the Victoria Line
escalators and met up with Station Officer Osborne and Temporary Sub-
Officer Bell.

21:05 London Underground Duty Incident Officer, Mr Green, arrived by Northern
Line train.

21:11 Assistant Chief Officer Kennedy gave the order:
“Make pumps 30".




c21:15

21:29

21:32

c21:40

21:48

21:54

01:46
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Station Officer Demonte with breathing apparatus crew was despatched to
enter by the Midland City subway. At the end of the subway they met
Temporary Sub-Officer Bell, who had been presumed missing. At the
bottom of the escalators they met other crews who had entered via the tube
lines ticket hall.

London Fire Brigade liaison officer, Divisional Officer Nesbit, arrived at
London Underground HQ control room at 55 Broadway.

14 ambulances were on scene.

Leading Railwoman Ord and Railman Swaby were discovered in the staff
mess room off the subway leading to St. Pancras station (shown in Figure
14) and released by firemen.

Assistant Chief Officer Kennedy sent message:
“Fire surrounded”.

Inspector Wilkinson told British Transport Police L Division information
room:

“Fires are being damped down but are not out”.

London Fire Brigade “stop” message was sent, indicating that the fire had
been contained. Search and salvage operations continued through the
night.
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Plates 2-31
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Looking up Piccadilly Line escalator 5 at King's Cross. Escalator 4 to the left
of the photograph and escalator 6 to the right



\E PLATFORMS 7 & &

PLATFORMS 3 & 4

Plate 3 Piccadilly Line escalator concourse taken on the day after the fire. Note ha
around access to lower machine room on bottom right



Top of the Piccadilly Line escalators seen from the ticket barriers showing fire
damage
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Plate 5 Looking up Piccadilly Line escalator 4 showing start of fire dar




General view of fire damage in Piccadilly Line escalator shaft, looking up escalator
4 towards the tube lines ticket hall

Damage to ceiling, facia board and advertisement panel above escalator 4



Plate 8 Remains of the tube lines ticket office looking from the Piccadilly Line esca

Plate 9 View of Bostwick gates in closed position in passageway approaching King's €
British Rail station, showing fire damage
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Remains of hoarding in tube lines ticket hall showing fire hydrant

View of water fog controls from inside the entrance to the upper machine room
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Plate 12 Accumulation of grease and detritus on undamaged part of running track of es
4. Taken on 20 November 1987



Grease and detritus on the running track of escalator 5 showing accumulation of
fluff. Taken on | December 1987
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Plate 14 Model of King’s Cross Underground station showing layout of tube lines ticket |



Model of King's Cross Underground station showing the Khyber Pass linking the
tube lines ticket hall on the left with the Metropolitan and Circle Lines on the right



Model of King's Cross Underground station showing the Victoria Line escala
on the left, and the Piccadilly Line escalators on the right, leading to the tube
ticket hall



London Transport Museum illustrative model of MH escalator
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Plate 18 Three step mock-up of MH escala
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Three step mock-up of MH escalator showing treads, risers, skirting board, and
balustrade




CHAIN WHEEL

TRAILER WHEEL

Three step mock-up of MH escalator showing running track, chain and wheels




Fire development trials on escalator 4 on 8 January 1988, 7 minutes and 11 seconds
after application of lighted match, viewed from beneath
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Plate 22 Fire development trials on escalator 4 on 8 January 1988, 7 minutes 54 secd
after application of lighted match. Arrow indicates entry of match
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Fire development trials on escalator 4 on 8 January 1988, 8 minutes 41 seconds
after application of lighted match. Arrow indicates entry of match




Plate 24 Fire test on six full-scale steps of an escalator at the Health and Safety Exec
Buxton



Fire test on six full-scale steps of an escalator at the Health and Safety Executive,
Buxton



Plate 26 Fire test on one-tenth scale model of escalator trough at the Health and
Executive, Buxton. Note low lying flames in the trough and jet of flame at 1



Computer simulation by Harwell showing flow and direction of hot gases on
escalator 4 into the tube lines ticket hall, from a one megawatt fire



Plate 28 View from the bottom of one-third scale model of escalator shafi, at the
and Safety Executive, Buxton

Plate 29 View from above of fire test on one-third scale model at the Health and

Executive, Buxton, showing flames in the escalator trough



View of 1op of Piccadilly Line escalator shaft in one-third scale model, at the Health
and Safety Executive, Buxton, seen from the temporary station operations room
in the tube lines ticket hall {see Figure 4)

Fire test on one-third scale model from the same position as plate 30, showing
flames erupting into the tube lines ticket hall
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Chapter 10

The Response of London

Underground Operating
Staft

1. Details of the operating staff rostered for duty at 19:30 on 18 November
1987 are set out as a matter of conveninece in Figure 13. Their location
at the time the alarm was raised is shown in Figure 14.

2. In my view the response of the London Underground operating staff
has to be viewed against the background of four critical points:

(i) they had not been adequately trained;
(ii) there was no plan for evacuation of the station;
{iii) communications equipment was poor or not used; and

(iv) there was no supervision.

3. Inthese circumstances the operating staff had to do the best they could.
It was fortunate that the British Transport Police officers were nearby
and were able to take control.

4. There are two other points of general importance which ought to be
borne in mind in reviewing the performance of the operating staff. First,
the London Underground rule book required staff to deal themselves
with any outbreak of fire wherever possible and only to send for the
London Fire Brigade when the fire was beyond their control. Secondly,
it is apparent that the outbreak of fire was not regarded as something
unusual; indeed it was regarded by senior management as inevitable
with a system of this age. This attituude was no doubt increased by the
insistence of London Underground management that a fire should
never be referred to as a fire but by the euphemism ‘smouldering’. I am
glad to report that London Underground have now agreed to stop using
the word smouldering and have agreed that the London Fire Brigade
should be summoned immediately there is any suggestion of fire.

The Tube Lines Staff

5. About 15 minutes before the fire on the Piccadilly Line escalator 4 was
observed, Leading Railman Brickell at the ‘way out' barrier was told by
a passenger, Miss Tolmie, of some burning tissue at the bottom of the
Victoria Line escalator. He went down and extinguished the tissue by
banging it with a magazine before returning to his post. Leading
Railman Brickell acted properly and in accordance with the London
Underground rule book; it is a matter of speculation what course things
would have taken if he had followed the new procedure and called the
London Fire Brigade immediately.

6. The fire on escalator 4 was seen by Mr Squire at about 19:29 and
reported to Booking Clerk Newman in the ticket office. Mr Newman
telephoned Relief Station Inspector Hayes and told him he had received
a report of smoke coming from the ‘up’ escalator on the Northern Line.
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It was unfortunate that the place of the fire was described in this way,
the accurate description being the Piccadilly Line escalator or escalator
4. Having received the message, without informing either the station
manager or the line controller, Relief Station Inspector Hayes set off
with Railman Farrell to the Northern Line escalators only to be told by
passengers that smoke was coming from the Piccadilly Line escalators.

7. Leading Railman Brickell received a similar report from two passengers
and, in spite of being restricted to barrier duties on the grounds of
ill-health, went down to the bottom of escalator 5 to investigate. He did
not know where the fire hydrant was and was unfamiliar with the
water fog equipment. He assisted the police in redirecting passengers
from the Piccadilly Line escalators to the Victoria Line escalators.

8. Shortly after he had received the first report, Mr Newman was told by
a second passenger that there was a fire underneath escalator 4. He
looked out of the ticket office towards the Piccadilly Line escalators:

“There didn’t seem to be any more smoke than when I previously
looked out. I didn’t think it was very serious, so I didn’t leave the
booking office.”

Mr Newman had no training in evacuation procedures and saw his
duties as limited to what happened in the ticket office.

9. From the concourse at the bottom of the Piccadilly Line escalators,
Relief Station Inspector Hayes saw smoke coming from escalator 4, just
about half-way up. He went into the lower machine room of the
escalators by the trap door, but seeing nothing, he came out and ran up
escalator 6 to the upper machine room which he entered via the tube
lines ticket hall. It was here that he passed the water fog controls which
he failed to operate. He knew about the equipment in general terms, but
had never used it or seen it used. He saw smoke and flame, but after
returning with a carbon dioxide fire extinguisher was unable to get
near enough to use it. In my view his lack of training and unfamiliarity
with water fog equipment meant that his pre-occupation with the fire
and smoke led him to forget about the system or the merits of its use.

10. Railman Farrell assisted Relief Station Inspector Hayes and went up
escalator 6 as well, but when he got to the tube lines ticket hall, the door
of the upper machine room slammed in his face and he was unable to
follow Relief Station Inspector Hayes. At the request of the police he
telephoned the Victoria Line controller at 19:42 from the Victoria Line
platforms and asked that an order be put out for trains not to stop at
King’'s Cross. He assisted in sending passengers from the Victoria Line
platforms up the Victoria Line escalators to leave the station by
way of the tube lines ticket hall. AET Dyer, with police assistance,
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halted a northbound Victoria Line train and evacuated a large number
of passengers. Railman Farrell left by the Midland City exit shortly
after Mr Bates had been taken out at 20:17.

11. Relief Station Inspector Hayes was unprepared by training and
experience to take charge of the incident. His failure to notify the
station manager or line controller as soon as he received a report of a
fire or to operate the water fog equipment were serious omissions
which may have contributed to the disaster, although it is possible that
the chain of events was too far advanced for any action on his part to
have averted the development of the fire, but it might have delayed it.

12. In my judgement, none of those who were concerned with evacuating
passengers by way of the Victoria Line escalators up to the tube lines
ticket hall are to be blamed for the action they took. In the absence of
any evacuation plan they were simply doing the best they could. There
was no reason for them to anticipate the flashover.

13. Leading Railman Wood was confined to barrier duties on grounds of
ill-health. He gave evidence only briefly, but it was to the effect that as
soon as he was told by a passenger about the smell of smoke he went
down escalator 5 to investigate. He had some difficulty in controlling
passengers, and was personally blamed by some of those he had
redirected to the Midland City exit, when they returned after finding it
to be locked. I am satisfied that he was trying to assist passengers when
he received his injuries.

14. Of the other London Underground staff who should have been on duty
on the tube side at the relevant time, Leading Railwoman Eusebe,
Leading Railman Swaby and Leading Railwoman Ord were not at their
posts and one railman’s post was unfilled.

15. Leading Railman Swaby did not give evidence, but it was clear from the
evidence of Leading Railwoman Ord that both he and she were taking
an extended meal break in a staff mess room at the time of the flashover.
The evidence given by Leading Railwoman Ord about meal breaks
revealed a disturbing state of affairs, for she told me:

“On this shift I usually go for my meal relief from 19:00 to 20:30.
I know I am only supposed to have a half hour meal break, but it
has been an accepted practice since I have been at King's Cross
for the ticket collectors to take 1} hours on late turns only. As far
as I know, all the ticket collectors take this amount of time, apart
from Mr Wood who only takes an hour. The supervisors leave it
to the ticket collectors to work times out for themselves.”
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16. I could see no reason for Leading Railwoman Ord to make such an
admission unless it was true and accordingly I accept her evidence
about the position of meal breaks at King’s Cross, which can only be
described as unsatisfactory. In my judgement the management either
knew or ought to have known the position. I repeat the observation I
made during the hearing that it would be unfair for those who took
advantage of sloppy supervision over a long period of time to be
penalised for their actions, although there can be no excuse for what
they did.

17. The remaining person who was rostered to be on duty that night was
Leading Railwoman Eusebe. She had been given permission to go to
hospital and, at the completion of her visit, had telephoned at about
18:30 to be told by Relief Station Inspector Hayes that she need not
report for duty.

18. At the material time therefore, there were only two members of London
Underground staff on barrier duty in the tube lines ticket hall. In the
course of cross-examination, Counsel for London Underground sought
to establish that there should have been five members of staff on barrier
duty and that this would have been an adequate number to deal with
the emergency. Having heard evidence about the training which the
staff had received, I reject that submission. It seems to me that the staff
were totally unprepared to meet the disaster which happened that
night and had to do the best they could in the circumstances.

The Metropolitan and Circle Lines Staff

19. As the station manager at King’s Cross that night, Mr Worrell was the
most senior member of staff present when the emergency began. But,
instead of being at the centre of the station where he could have been
in control, Mr Worrell was at the far end of the Metropolitan and Circle
Lines platforms where his office had been placed during station
building works for the installation of the Underground Ticketing
System (UTS) equipment. Mr Worrell had expressed his anxiety to the
manager in charge of the station works but he was overruled and so
his permanent office became the booking clerks’ mess room while the
alterations in the tube lines ticket hall were undertaken. The only
means of communication in this temporary office was an internal
telephone. It is a matter of particular regret that Mr Worrell's
representation should have been overruled at a time when the
equipment in the temporary station operations room was
unsatisfactory. Mr Worrell said that he shared the views of Station
Inspector Dhanpersaud on the inadequacy of the equipment in that
room.
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20. The station manager's office has now been returned to the tube lines
ticket hall and the station operations room equipment relocated.

21. Mr Worrell was not told about the fire until 19:42 when the Piccadilly
Line controller asked him if he knew of any smouldering in the machine
room. Thus, a full twelve minutes had elapsed since the fire was first
notified to a member of London Underground staff. Mr Worrell
telephoned AET Dyer, who told him that Relief Station Inspector Hayes
had gone to investigate. Mr Worrell immediately made his way towards
the machine room, saw fire officers and smoke in the station, and
shouted to people in the Khyber Pass area to clear the station. He was
about to enter the tube lines ticket hall from the perimeter subway
when he encountered a blanket of jet black smoke and turned back.
Unable to find the entrance to the Metropolitan and Circle Lines ticket
hall in the smoke, he continued to the Euston Road south exit and made
his way to the surface where he remained assisting with crowd control.
Despite his position as senior representative of London Underground,
Station Manager Worrell made no attempt to contact the London Fire
Brigade to offer advice and assistance. It was over an hour later that
he was directed by Acting Traffic Manager Nelson to answer any
questions that the London Fire Brigade might have about the station
plans.

22. Mr Pilgrim was the relief station manager at King's Cross that night and
was present with Station Manager Worrell in his office when the call
came at 19:42 informing them of the fire. Station Manager Pilgrim, who
was taking a refreshment break, did not regard it as a serious fire and
followed Station Manager Worrell after two or three minutes. As he
came out into the Metropolitan Line concourse area he saw passengers
running down towards the platforms, and dense black smoke at the top
of the stairs in the passageway leading from the perimeter subway and
Khyber Pass. Thereafter he supervised the Metropolitan Line platforms
and arranged for a substantial number of passengers to be evacuated
on an eastbound train which arrived at 19:52.

23. Relief Station Manager Pilgrim remained on the Metropolitan Line
platforms until all passengers were clear, then gathered all his staff
together in the staff mess room away from the platforms and concourse
area which were by now full of smoke. An empty train was sent from
Moorgate, and with woman Police Sergeant O'Neill, Relief Station
Manager Pilgrim supervised the evacuation of eight members of staff on
this train at 20:05. He remained behind with Acting Traffic Manager
Nelson and Area Manager Grosvenor, taking and making telephone
calls until he was led to the surface about an hour later. He met Station
Manager Worrell on the surface and reported that all his staff had been
evacuated.
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24. Station Inspector Dhanpersaud was in the Metropolitan Line
inspector’s office when at 19:40 he received a call from the Piccadilly
Line traffic manager at Earl's Court to the effect that one of the machine
rooms appeared to be on fire. As Railman White and Railman Obcena
were with him, Station Inspector Dhanpersaud sent them to check the
machine room. On Railman Obcena's return Station Inspector
Dhanpersaud went with him to the tube side, opening the Khyber Pass
Bostwick gates, an action which was to provide an escape route for
some people after the flashover. In the tube lines ticket hall, he saw
police officers and met Relief Station Inspector Hayes, with whom he
went into the upper machine room. There he proceeded to operate the
circuit breakers, isolating the electricity supply to all five escalators.

25. Shortly afterwards Station Inspector Dhanpersaud and Relief Station
Inspector Hayes made their escape by descending the steps beneath the
Victoria Line escalators and emerged into the Victoria Line escalator
concourse. There Station Inspector Dhanpersaud saw Mr Bates, who
was being ministered to by Station Officer Osborne. Station Inspector
Dhanpersaud then assisted in the clearing of the tube lines platforms,
ensured that Northern Line trains were passing through without
stopping, and isolated the electrical supply to the Northen Line
escalators. He then helped firemen and police officers to connect the
hose pipe at the bottom of the Piccadilly Line escalators. Within two
minutes Northern Line Area Manager Harley arrived and Station
Inspector Dhanpersaud went with him to the Victoria Line platforms
to evacuate members of staff by means of the Midland City subway.
Finally, with other staff gone, he helped AET Dyer to bring trains
through on the Victoria Line where a fire-damaged cable had disrupted
the automatic operation.

26. Station Inspector Dhanpersaud acted with considerable presence of
mind and did a great deal that night to try to achieve the safety of those
in the station. He also made a particular impression upon the court in
the tone and manner of his evidence.

27. 1 will consider the role played by the more senior members of operating
staff at the end of this chapter.

The Booking Office Staff

28. The booking office staff were, and regarded themselves, as a group
apart. They wore no uniform and they belonged in the main to a
separate trade union. They had received virtually no training in fire
fighting or station evacuation procedures. They regarded their duties as
confined to the ticket office.
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29. There were six booking office staff on duty at King’s Cross that night:
there should have been seven. Four men were working on the tube side;
two were working on the Metropolitan side. The seventh had left some
three and a half hours early with the knowledge of his colleagues. This
was a common practice at King's Cross, which must have been known
to management.

30. Between 19:15 and 19:20 Mr Anstis, the supervisory booking clerk, left
his office on the tube side to visit the station manager’s office on the
Metropolitan side. Thereafter he went to the Metropolitan Line station
inspector’s office. Whilst he was there Station Manager Worrell called
in from outside that there was some bother on the station. Mr Anstis
left after a couple of minutes, and as he walked along the perimeter
subway he was confronted by a rush of people screaming and shouting,
whereupon he turned round and walked back to the Metropolitan Line.
There he assisted in evacuating passengers onto a Metropolitan Line
train before going with the other staff by train to Euston Square.

31. Mr Newman was on duty alone in the tube lines ticket office when he
received the first report of the fire and telephoned Relief Station
Inspector Hayes at once. He received a second report too, but believing
the fire not to be serious he did not leave the ticket office. Shortly
afterwards he was told to leave by the police. With Mr Hythe, he
collected the money and took it to the counting room. He deposited the
money in the office and secured it. Mr Hythe had been about to empty
and reload the automatic ticket machines at 19:35 when he had smelt
burning rubber. As he was completing his task, he heard the cry
“Fire—everybody out”. He paused to complete his work and then went
to leave with Mr Newman.

32. Mr Frankland was on his meal break in the booking clerks’ mess room
when he was alerted to the fire at 19:43 by Mr Newman and Mr Hythe,
They collected him on their way out. Mr Newman and Mr Hythe
returned to the ticket office to collect Mr Frankland's coat. Mr
Frankland would not have known of the emergency if the others had
not gone to get him: the mess room had no communication link.

33. Mr Mistry and Mr Smith were on duty in the Metropolitan and Circle
Lines ticket office. After the alarm had been raised they shut the office
and assisted on the platforms with the evacuation of passengers and
in crowd control.

34. It is apparent from all the evidence which was given at the
Investigation that the London Underground staff at King's Cross
station that night were woefully ill-equipped to meet the emergency
that arose. Those on duty did the best they could using their common
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sense in the absence of training and supervision. Had the water fog
equipment been used there is reason to think that the progress of the
fire would have been delayed and the London Fire Brigade might have
been able to deal with it. In fact, not a drop of water was applied to the
fire nor any fire extinguishers used by the London Underground staff.

Line Controllers

35.

36.

37.

The London Underground HQ controller and individual line controllers
have a vital part to play when serious incidents occur on the system.
I discuss the shortcomings there were in the communcations equipment
in place on the night of the fire in Chapter 16 ‘Communications
Systems’.

Mr Tumbridge was the HQ controller on duty at 55 Broadway. He was
first informed of a fire in the Piccadilly Line escalator machine room at
King’s Cross by the Piccadilly Line controller at 19:39. While he was
passing this information to the lift and escalator report centre he
received a call from the British Transport Police in a direct line to report
the fire and the fact that the London Fire Brigade had been called. He
did not call the London Fire Brigade to confirm this message. I am
satisfied that the London Fire Brigade Wembley control room also
informed the HQ controller that fire appliances had been sent to King's
Cross although this call was not logged by Mr Tumbridge. I discuss this
discrepancy in Chapter 11 ‘The Response of the Emergency Services:
the London Fire Brigade’.

Mr Tumbridge then informed the acting traffic manager responsible for
King's Cross station, Mr Nelson, of the situation, before having to deal
with an unrelated incident at London Bridge station. At 19:43 he
received the police request to order Piccadilly and Victoria Line trains
not to stop at King's Cross, which he duly passed on to the Piccadilly
and Victoria Line controllers. In doing so he assumed that the Victoria
Line controller would pass on the request to his Northern Line
counterpart (who sits alongside him}, although he did not check to see
whether this had been done. He requested an ambulance to attend as
a precaution at 19:48. The London Fire Brigade called at 19:53 to say
a “full fire” was reported at King’s Cross station. Mr Tumbridge,
although not appreciating the significance of that phrase, alerted the
London Underground fire department at Moorgate at 19:55 and then
called the Duty Officer, Divisional Operations Manager Green, at home.
Mr Green was thus alerted at 19:57, 18 minutes after the fire was first
reported to the HQ control room.
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38. It is clear that Mr Tumbridge was very busy during the critical half
hour after the alarm was raised and did not realise the gravity of the
emergency at King's Cross. Had he been informed by a station
surpervisor when the fire was first detected, events might have been
quite different. At times he was pre-occupied with unrelated incidents
at other stations and in making alternative travel arrangements on
London Buses following an earlier incident on the Central Line. He was
unable to distinguish between the priority of the many incoming calls
and did not keep a complete record of all the calls made and received.
He was not helped by the fact that the London Fire Brigade liaison
officer did not arrive until much later and so vital information which
was passing over the London Fire Brigade radio network remained
unknown to him. His apparent failure specifically to order Northern
Line trains not to stop or to verify whether trains were in fact stopping
may have materially contributed to the disaster. The delay in alerting
the Duty Incident Officer was unacceptably long, but in the event Mr
Green took a further hour to reach the station. When Mr Green did call
Mr Tumbridge at 21:05, he was merely told that two people were
reported dead, and that HQ control had no further information.

39. The Piccadilly Line controller on duty on the evening of 18 November
1987 was Mr R Hanson. He first learnt of the fire indirectly at 19:38
during a telephone conversation with the British Transport Police
about an unrelated incident at Hounslow. He acted promptly in alerting
the HQ controller, traffic manager, area manager and station manager
within the space of three minutes. He then received a request to order
trains on his line not to stop at King’s Cross, which was put into effect
by 19:45. The only other call he received about King's Cross was from
Area Manager Archer at 20:13, who reported that the station was being
evacuated. He was unaware until much later that there had been a
major incident. Mr Hanson used his colleagues effectively to make calls
simultaneously, and it is mainly due to shortcomings in the
communications systems—notably the lack of a direct line to the
station manager’s officer at King's Cross—that they were unable to
alert station supervisors any sooner. In the event the station manager
learnt of the fire too late (at 19:42) to play any effective part in the local
fire-fighting or evacuation.

40. The Victoria Line controller, Mr Vincent, learnt of the fire when at 19:42
he received the police request to order trains not to stop at King's Cross
from Railman Farrell. He implemented the order and called the HQ
controller, who is likely to have confirmed that he was aware of the
situation, and the area manager and traffic manager responsible for the
Victoria and Northern Lines at King's Cross. His only other
involvement with the incident was to receive a call from AET Dyer at
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about 20:05 requesting that British Rail should be asked to open their
side of the Midland City exit where passengers were trapped. Mr
Vincent passed on this request to the HQ controller who had a wider
range of contacts, although Mr Tumbridge had no recollection of
receiving the request. It is most likely that the message was passed on
but that it proved impossible to contact anyone at British Rail Midland
Region. In the event, as we know, the Midland City gates were unlocked
at about 20:17 by a British Rail cleaner who heard the cries for help.
A more effective response by the line controllers to Mr Dyer’s request
might have resulted in an earlier release and reduction in the suffering
of Mr Bates, although Mr Vincent had no way of knowing that the
request he passed on had not been implemented.

41. Mr Vincent, like the other line controllers, did not appreciate the
seriousness of the emergency until it was almost over. He carried out
the essential task of implementing the order for trains not to stop and
informing senior managers expeditiously. He is not to be blamed for
failing to inform the Northern Line controller, who might reasonably
have been expected to receive directly any order for trains not to stop.

42. The Northern Line controller at the time of the fire was Mr Goldfinch,
who was covering the meal relief of the rostered controller. The HQ
controller informed him at 19:42 of the reported fire at King's Cross and
the possibility that the station might have to close. Mr Goldfinch passed
this message to Traffic Manager Hunt and Area Manager Harley. It is
most likely that he received an instruction to order trains not to stop
at about 19:44, although this and certain other calls received during this
period were not recorded in the log. At 19:50 he received a direct
instruction to order trains not to stop and implemented it. In the
previous eight minutes, three southbound and two northbound
Northern Line trains had stopped at the station and passengers had
been allowed to get off four of these trains. The Operations Director in
his evidence said that the fact that the Northern Line controller did not
implement the order until given a further direct instruction at 19:50 may
have resulted in passengers being routed towards the fire zone. The
controller has now left the service.

43. The Metropolitan Line controller during the first part of the emergency
was Mr Gregory, on meal duty relief for the rostered controller Mr
Marks, who returned in time to receive and implement the request at
19:56 to order trains not to stop. Mr Gregory had been informed of the
fire by the Jubilee Line controller who took a call from the HQ
controller. He advised Acting Traffic Manager Nelson and Area
Manager Grosvenor. After implementing the order for trains not to stop,
Mr Marks received a call at 20:04 from Farringdon station staff
requesting an ambulance to carry a badly burned passenger. It was
only at this time that Mr Marks realised there was a fire.
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44. 1 make certain recommendations as to the improvement of the HQ
controller's equipment which, if implemented, would permit timing and
automatic logging of calls, more discriminating treatment of urgent
calls, and a faster and more flexible reponse to future incidents. It is
essential however that station staff and line controllers should be
instructed in the importance of informing the HQ controller of reported
fires at the earliest opportunity. HQ controllers for their part must be

. better trained and practised in the procedure to be followed in the event
of fires being reported, for alerting the emergency services, senior
managers and others who need to know without delay. The importance
of the early attendance of a London Fire Brigade liaison officer at the
London Underground HQ control room cannot be over-emphasised.

45. Although many of the delays and omissions in the conduct of line
controllers during the emergency can be attributed to inadequancies in
the communications equipment in place, it is clear also that there was
a general failure to appreciate the severity of the disaster and so to act
with the appropriate sense of urgency. None of the controllers thought
to check with the London Fire Brigade that it was safe to run trains
through the station or indeed to call the station to find out what was
happening. In future it is vital that any reported fire is dealt with by
line controllers as a matter of the utmost urgency and that the
procedure for informing other controllers and senior managers is
clarified. The responsibility of the HQ controller for calling the London
Fire Brigade, liaising with all the emergency services and keeping line
controllers informed of incidents should be clearly set down and a
priority prescribed for making calls.

Senior Operating Staff

46. London Underground have a duty officer procedure which provides for
a duty officer and duty assistant to be available at all times outside
normal office hours to give advice or instruction on dealing with
incidents, and to attend in person as incident officer if the incident
seems serious enough. The duty incident officer on the evening of 18
November was Mr Green the Divisional Operations Manager for the
District and Piccadilly Lines. He was first alerted to the fire at 19:57 by
the HQ controller and travelled to King's Cross by car and Northern
Line train, arriving shortly after 21:00.

47. Traffic managers and area managers who work on a shift basis are
responsible for dealing with any incidents at stations within their areas
and, where they attend in person, are required to take charge pending
the arrival of anyone in higher authority. At King's Cross, two traffic
managers and three area managers arrived by train before the arrival
of the duty incident officer, including the traffic manager with primary
responsibility for the station, Mr Nelson.
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48.

49.

50.

On the Metropolitan side, Acting Traffic Manager Nelson and Area
Manager Grosvenor arrived together on an eastbound train at 20:01.
They assisted in the evacuation of remaining staff by train which was
being supervised by Relief Station Manager Pilgrim when they arrived,
and contacted the HQ controller and Metropolitan Line controller to
keep them informed of the situation. Unable to get through the subway
to the tube side or the Euston Road south exit, Area Manager
Grosvenor contacted Relief Station Inspector Hayes by telephone and
ascertained that passengers had been cleared from the tube side and
staff accounted for. Acting Traffic Manager Nelson did not leave by
train, but waited until the smoke had cleared enough to use the Euston
Road south exit at about 20:49. On the surface he made contact with
the London Fire Brigade area control unit and witnessed the arrival of
the station plans. He was not asked about the Midland City entrance.
He returned to the Metropolitan Line platform and with Area Manager
Grosvenor continued to ensure trains were not stopping. After about
an hour the London Fire Brigade had damped down the fire in the tube
lines ticket hall sufficiently for a room by room search of the area to be
made, and Acting Traffic Manager Nelson assisted them in this. He and
Area Manager Grosvenor remained on the Metropolitan Line platform
until the last train had passed through in contact with the Metropolitan
Line controller and HQ controller from time to time.

Since responsibility for King's Cross station fell to the division which
included the Metropolitan Line, Acting Traffic Manager Nelson was the
most senior London Underground officer in the station until the arrival
of Incident Officer Green after 21:00. Yet apart from ascertaining by
telephone that passengers and staff had been cleared from the lower
station, he appears to have considered his duties to rest almost entirely
on the Metropolitan side of the station. He did not attempt to leave by
train to get to the surface to liaise with the London Fire Brigade at an
earlier stage and to offer his detailed knowledge of the layout of the
station, or to let those on the surface know that he was available in the
station.

On the tube lines side, two area managers arrived independently by
train very shortly after 20:00. Area Manager Harley (Northern Line) and
Area Manager Archer (Piccadilly Line), were joined in the tube side of
the station ten minutes later by Acting Traffic Manager Weston who
arrived by Piccadilly Line train. After checking that all the platforms
were clear of passengers and having seen British Transport Police
Inspector Wilkinson and firemen at the bottom of the Piccadilly Line
escalators, the managers instructed Station Inspector Dhanpersaud to
evacuate all remaining staff and stay in occasional contact with their
line controllers or the HQ controller thereafter.
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51. Area Manager Harley was occupied for a time with bringing Victoria
Line trains through by manual control as the fire above had damaged
the circuitry which allowed automatic operation. None of the managers
appreciated the scale of the disaster above while they were below, and
none attempted to contact the emergency services or London
Underground personnel on the surface by telephone. When each of
them got to the surface by way of the Midland City exit they saw their
main task as liaison with other London Underground personnel. Traffic
Manager Weston, who came up shortly after 20:30, assumed that
Acting Traffic Manager Nelson was in overall charge. He did not make
contact with the London Fire Brigade area control unit once he saw that
the Incident Officer Mr Green had arrived.

52. When Divisional Operations Manager Green arrived by Northern Line
train shortly after 21:00, he introduced himself to British Transport
Police Inspector Wilkinson and Station Officer Osborne, saw that the
escalator was still burning and was told that nobody was dead but that
one or two passengers had been injured. He then called the HQ
controller and was informed that two people had been reported dead.
Since the HQ controller could give him no further information, Mr
Green made his way to the surface via the Midland City exit.

53. The severity of the accident became clear to Mr Green for the first time
on the surface, and he went to the London Fire Brigade area control unit
to contact the London Fire Brigade incident officer. He reported to
Assistant Chief Officer Kennedy at about 21:20 and was asked to lay
a land line to establish communications between the London Fire
Brigade and London Underground incident vehicles. No information
about what was going on below ground was exchanged. Mr Green
assumed that Assistant Chief Officer Kennedy was in full control of the
situation and that the firemen below ground were in contact with those
above.

54. Mr Green reported the situation to the HQ controller at 21:27 and then
asked Acting Traffic Manager Nelson to tell all control grade staff to
report to him, accounting for all staff and ensuring that services kept
running. He spent the rest of the night liaising with engineering and
building services staff about arrangements for re-opening parts of the
station for services the following morning.

55. It will be clear from this short account that there was no effective
communcation between those present on either side of the station and
those outside, and that several opportunities for the exchange of vital
information between London Underground and London Fire Brigade
personnel were lost. The presence of the two firemen below and the
existence of a free access in the Midland City entrance should have
been reported. There was uncertainty over which of the London
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56.

Underground staff was in charge until the arrival of the duty incident
officer and the importance of proper liaison with the emergency
services was not understood by the London Underground managers.
Their concern with accounting for staff and keeping trains running
prevented them from making a proper appraisal of the overall situation
and ensuring that relevant information was passed to the emergency
services and HQ controller.

I deal with the question of staffing and training in Chapter 15 ‘Station
Staffing and Training’ and communications equipment in Chapter 16
‘Communications Systems’. My other recommendations to arise from
this review of the response of London Underground operating staff
concern the training of staff in the use of water fog equipment, the
location and equipping of station operations rooms, the controller’'s
communications equipment, procedures for determining whether
trains should continue to run, planning and instruction on evacuation
of stations, fire-fighting equipment, staff uniforms and designated staff
assembly and rendezvous points at stations.
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Chapter 11

The Response of the
Emergency Services

London Fire Brigade

1. The fire at King’s Cross presented the London Fire Brigade with four
problems:

(i) they were not called immediately;

{ii) the crews attending had no detailed knowledge of the geography
or station layout;

(iii) the flashover occurred within two minutes of their first arrival in
the tube lines ticket hall; and

(iv) the officer in charge of the first appliance was killed and the
officers in charge of two of the other appliances were cut off below
ground. Thereafter communications broke down.

2. In 1963 the London Government Act was passed, paving the way for
the estabishment of the London Fire Brigade as it is today. Between
1965 and 1986 the Greater London Council was the controlling
authority, but the Local Government Act 1985 replaced the Greater
London Council with a new body, the London Fire and Civil Defence
Authority, which took control on 1 April 1986.

3. Thus, since 1986 the London Fire Brigade has been a part of, and under
the control of, the London Fire and Civil Defence Authority. This
authority comprises one councillor from each of the 32 London
Boroughs and a representative of the City of London. Its Chief
Executive is the Chief Officer of the London Fire Brigade.

4. The London Fire Brigade was summoned to King's Cross Underground
station at 19:34 and the first fire appliance arrived at 19:42. It will
remain a matter of conjecture what would have happened if the London
Fire Brigade had been summoned to deal with the burning tissue at the
bottom of the Victoria Line escalator which was extinguished by
Leading Railman Brickell at about 19:15. Their presence then would
have enabled them to attack the Piccadilly Line escalator fire about 12
minutes earlier and thereby to damp down the fire and possibly avoid
the build-up that led to the flashover. Similarly, if the Brigade had been
summoned at about 19:30, when the fire on escalator 4 was first
reported to a station supervisor, they would have had been there at
least four minutes earlier.

5. Because of the risks associated with fire the London Fire Brigade had
for some time urged London Underground to call them immediately on
any suggestion of fire on the Underground. Their concern was so great
that on 23 August 1985 (the day following a fire at Baker Street) the
Chief Officer requested Deputy Assistant Chief Officer Kennedy, to
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write officially to London Underground about the matter. His letter to
Mr Cope, the Operations Director (Railways) was in these terms:

“Dear Mr Cope,

Arrangements for calling Fire Brigade

“I am gravely concerned to find that, contrary to the professional
advice of the Brigade, a two-stage procedure has been introduced
for notifying the Brigade of fires occurring on the London
Underground railway system. Following the recent fire at Oxford
Circus underground station, the Brigade made it quite clear that
the Brigade should be called immediately to any fire on the
underground railway network.

“Experience has shown that a two-stage procedure leads to
confusion and, consequently a delay in attendance of the Brigade,
as happened at Baker Street last evening.

“We are aware that the incidence of fires on the Underground
railway network has fallen considerably since the Brigade’'s
advice to reduce the amount of litter. Nevertheless I cannot urge
too strongly that the two-stage procedure be withdrawn and
instead clear instructions be given that on any suspicion of fire,
the Fire Brigade be called without delay. This could save lives.

“In recognition of the difficulties of operating the railway we have
changed the Brigade's procedure to ensure the attendance of a
senior officer whenever the Brigade is called to a fire on the
underground system.”

Nonetheless, London Underground failed to amend Appendix 8 of its
rule book which remained in these terms:

D. Outbreak of Fire

D1. There are two types of fire: those that can be extinguished by
the use of the equipment available and described in Section C and
those that require the attendance of the Fire Brigade. In case of
doubt, Fire Brigade assistance must be requested.

I report with satisfaction that London Underground have now issued
instructions that the Fire Brigade must be summoned immediately to
all reported, or suspected, outbreaks of fire or smoke occurring on any
part of the London Underground system.

Neither Leading Railman Brickell nor Relief Station Inspector Hayes
reported the fires which they were investigating and it was not until
P.C. Bebbington’s call to British Transport Police HQ, logged at 19:33
and transmitted to the London Fire Brigade Wembley control room at
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19:34 that the Fire Brigade was alerted. Control Officer French then
transmitted the messages which despalched five appliances to King's
Cross in accordance with the predetermined attendance (PDAJ.

8. The PDA plan included a requirement that London Fire Brigade should
inform the London Underground HQ controller at 55 Broadway that fire
appliances had been sent to King's Cross. Control Officer French told
us that she took such a step at about 19:38. The London Underground
HQ controller’'s log did not record the call and the controller, Mr
Tumbridge, said he believed he never received it. Having heard all the
evidence I am satisfied that Control Officer French did make the call.

9. The PDA for a fire at King’s Cross Underground station was for four
pump appliances and a turntable ladder, together with a forward
control unit equipped with special thermal imaging camera equipment.
That requirement had been laid down in 1979 and amended in 1984,
following the Oxford Circus station fire. The plan also required the
attendance of a senior officer at any fire call on the underground
railway system. {See letter of 23 August 1985 from Deputy Assistant
Chief Officer Kennedy quoted above). As King's Cross was within the
fire ground territory of the Euston fire station any call from King's
Cross would normally be dealt with by Euston. But unhappily the
Euston appliances were out on another call. So the control officer
despatched appliances from Scho and Clerkenwell fire stations
together with a pump from Manchester Square. Vehicles are required
to notify their arrival to Headquarters by radio. The times recorded at
Kings’s Cross were:

19:42 A24 Pump Ladder (Soho) under Station Officer Townsley

19:43 C27 Pump Ladder (Clerkenwell) under Temporary Sub-Officer
Bell, and A22 Pump (Manchester Square) under Station Officer
Osborne

19:44 A24 Turntable Ladder (Soho) under Sub-Officer Trefry, and A24
Pump (Soho) under Leading Fireman Kendall

19:46 Forward Control Unit (Northern Command HQ) under Station
Officer Pryke

Considering the traffic conditions each of these appliances arrived as
quickly as could be expected. Nonetheless, had the appliances from
Euston been available they could have been there two or three minutes
earlier.

10. On arrival Station Officer Townsley should have been met by a member
of the London Underground staff to brief him. Such a guide is highly

desirable if the London Fire Brigade is to act effectively and with speed.
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Unfortunately, no one from London Underground undertook the task
and P.C. Dixon, who had been asked to meet the Fire Brigade, did not
succeed because the London Fire Brigade did not go to the place he
anticipated. There was no agreed rendezvous point.

11. Station Officer Townsley, as the officer in charge, entered the station
via the Pancras Road entrance, accompanied by members of his crew.
By this time the evacuation had been started by a member of the British
Transport Police.

12. Station Officer Townsley and Temporary Sub-Officer Bell went to make
a reconnaissance and, standing between escalators 5 and 6 at the head
of the Piccadilly Line escalators, could see a fire burning about half-way
down escalator 4. Together with Temporary Sub-Officer Bell, Station
Officer Townsley went down escalator 6 a short distance to make a
more detailed inspection. He then returned to the tube lines ticket hall
where he ordered Station Officer Osborne to arrange for two breathing
apparatus wearers and a water jet. He also instructed Temporary
Leading Fireman Flanagan to send a message to fire control:

“Make pumps 4—persons reported”

Temporary Sub-Officer Bell continued his descent to prevent
passengers coming up the escalators.

13. Situated in the tube lines ticket hall, but hidden behind the contractor’s
temporary hoarding, was a London Underground fire hydrant with a
quantity of canvas hose. In spite of the London Fire Brigade's
preference to use their own equipment, this hydrant could have been
used to provide a source of water for the fire more quickly than by using
the supply from the fire appliances 160 metres away. I recommend later
that all hydrants and hoses be changed to London Fire Brigade's
specifications and that the London Fire Brigade shall review their use
of the occupier's equipment. In certain circumstances this would
clearly add speed to their response.

14. At 19:45, within two minutes of the arrival in the tube lines ticket hall
of the crew from the first London Fire Brigade appliance, the flashover
occurred. As a result the top of the escalators, the tube lines ticket hall
and the surrounding passages were engulfed in sevére fire with thick
black smoke, which forced the fire crews, the police officers, London
Underground staff and passengers to retreat rapidly in various
directions. Some escaped and some suffered horrific burns, but the fire
claimed the lives of 31 people, including Station Officer Townsley. The
body of this officer was found at the foot of the steps leading up to the
Pancras Road entrance to the station. His uniform and body were
virtually unburnt and lying close beside him was the badly burned
body of a passenger. In all likelihood this was Miss Byers whom he had
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been trying to help to safety. Some witnesses recounted seeing a
fireman wearing a white helmet moving across the concourse just
before the flashover and someone with a torch exhorting passengers to
get out. The evidence I heard points to the fact that this was Station
Officer Townsley and that he was trying to help the burned passenger
to safety when he was overcome by smoke and fumes. His was a heroic
act.

15. The flashover divided the Underground into two worlds, each believing
it had lost touch with the other. Those on the surface believed that
those beneath were trapped or probably dead: those beneath had no
idea what was happening above. Their sense of detachment was
complete.

16. When he reached the bottom of the Piccadilly Line escalators,
Temporary Sub-Officer Bell set about stopping people ascending and
began to clear them away from the concourse. He shouted to the
passengers to get back onto a train. Before he began clearing people
from the concourse onto the trains Temporary Sub-Officer Bell had
observed that the fire on the escalator appeared to be limited. But when
he returned, he found that it was a totally different fire and that the
flame was going from the steps and sides of the escalator, up round the
ceiling and back down onto the escalators. It was curling up the
escalator shaft right through to the crest. Temporary Sub-Officer Bell
thereafter set about trying to find a branch (nozzle) and hose with
which to fight the fire. He was unaware of what was happening in the
tube lines ticket hall, or in the Victoria Line escalator concourse. He did
not know that his colleagues on the surface believed he was dead.

17. At the time of the flashover Station Officer Osborne was in the tube
lines ticket hall at the head of the Victoria Line escalator shaft. He saw
a very severe flame shooting from the direction of the Piccadilly Line
escalators, which looked like a flame-thrower. By good fortune it did
not strike him as it burst up into the ticket hall. He shouted to
passengers on the Victoria Line escalator to go back down. Near the top
of the Victoria Line escalators he saw a badly burnt man emerging from
the smoke. [t was Mr Bates. Station Officer Osborne took him to the
bottom of the Victoria Line escalators and there used a water
extinguisher upon him to put out his burning clothes and relieve his
pain. Shortly afterwards P.C. Martland with P.C. Kukielka took control
of the situation and evacuated Mr Bates.

18. Meanwhile Temporary Sub-Officer Bell had begun to lay out fire
equipment. He himself was poorly equipped because he had failed to
bring his axe, his Bardic torch and his personal radio. He had not
fought the fire earlier, partly because he beleived it would be attacked
by crews with breathing apparatus from the tube lines ticket hall and
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partly because he believed to fight the fire from below would endanger
those above. To fight the fire, Temporary Sub-Officer Bell climbed the
escalator with P.C. Bebbington and directed the jet into the flames.
Three times they attacked the fire. He tore panels away from the
escalator, the better to attack the fire, but having knocked it out on the
surface, Temporary Sub-Officer Bell saw that the fire took hold again
and he had to attack once more.

On the surface the fire crews found themselves in a difficult position.
The officers in charge of three of the appliances, namely Station Officer
Townsley, Station Officer Osborne and Temporary Sub-Officer Bell
could not initially be found. Badly injured and panic stricken
passengers were escaping from the smoke and heat in the ticket hall
and entrance tunnels. Meanwhile Firemen Moulton, Button and
Flanagan showed initiative and made determined efforts to enter the
tube lines ticket hall in breathing apparatus. The heat was so great that
at first they were driven back until Fireman Moulton entered again,
with Firemen Edgar and Button using their hoses to spray his back and
thereby keep the temperature bearable for brief periods. It was about
this time that the body of Station Officer Townsley was recovered at the
foot of the steps leading up to the Pancras Road entrance.

At 19:49, four minutes after the flashover, Assistant Divisional Officer
Shore of Euston fire station arrived by car, having been mobilized as
part of the predetermined attendance. There was no officer in charge to
brief him, and those left on the surface were dealing with the immediate
aftermath of the flashover, neither was there any member of the London
Underground staff to guide him as to the geography of the station.
Assistant Divisional Officer Shore immediately requested additional
pumps and four ambulances to attend. Almost at once he was told that
three fire officers were missing and had not reported back after going
into the Underground. Assistant Divisional Officer Shore then
requested further fire pumps making 12 in all knowing that this would
command the attendance of more senior fire officers.

Assistant Divisional Officer Shore was based at Euston and
accordingly King's Cross was a part of his fireground territory. He
knew of the Midland City entrance and that a tunnel from Pentonville
Road ended up somewhere in King's Cross station. What he did not
know was precisely where. It is a matter of regret that Assistant
Divisional Officer Shore should not have appreciated the importance of
the Midland City entrance particularly given that he remarked upon the
absence of smoke there. Furthermore he failed to brief his superior
officers about the entrance when he handed over. It is equally to be
noted that they did not enquire about the position of any entrances




22.

23.

24.

25.

26.

I TO22LA0 0001?72 T7?9 MM

from the rear of the site which might be relevant for the purposes of
rescue. Assistant Divisional Officer Shore nevertheless did well to
mobilise further reinforcements during the time that he was in charge.

Divisional Officer Johnson arrived at about 20:12 and immediately
assumed command, but he remained in charge for no more than three
minutes before Deputy Assistant Chief Officer Wilson arrived at 20:15.

Deputy Assistant Chief Officer Wilson was in command for 26 minutes,
during which time he requested an increase of fire pumps to 20,
coordinated the work of various control units and sought plans of the
Underground. Station Officer Demonte delivered the station plans,
about 20:53. Before that the London Fire Brigade had had to resort to
enlisting the help of a British Rail manager who drew for them a plan
of the area. Although London Underground failed to provide assistance
to the London Fire Brigade about the layout of the Underground, it is
equally true that the London Fire Brigade failed to seek assistance as
they might have done, for example, through the London Underground
HQ controller who could have been reached via the London Fire
Brigade Wembley control room.

In the absence of help from London Underground, it had proved very
difficult to understand the geography of the Underground station.
There were twao sets of plans held in boxes in the tube lines ticket hall
area but one was concealed behind a temporary hoarding and the other
was in the perimeter subway too far from the ex1t to the street to be
reached through the dense smoke.

In spite of the difficulties under which the London Fire Brigade
commanders were working, it is a matter of surprise that no attempt
was made to survey the possibilities of entering and approaching the
underground station from an alternative rear entrance as laid down in
Book 2 Part 3 of the Manual of Firemanship. Deputy Assistant Chief
Officer Wilson defended his decision not to adopt this strategic
approach by saying that he had insufficient officers to detach to make
a reconnaissance through an alternative entrance or an approach by
train. Bearing in mind the difficulties which accompanied entry from
the front, I believe that Deputy Assistant Chief Officer Wilson should
have made a strategic appraisal of the position and attempted an earlier
reconnaissance of the possibility of an alternative entrance. If he had
insufficient men it would have been a simple matter for him to increase
the number of pumps required to attend.

At 20:41 Assistant Chief Officer Kennedy arrived and, as he took over
command from Deputy Chief Officer Wilson, he realised that the fire-
fighters were working under arduous conditions and that some
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were suffering from the effects of heat and stress. He therefore
requested the attendance of ten more pumps, making a total of thirty
altogether. During his period of command search crews led by
Assistant Divisional Officer Shore reached the Victoria Line escalator
concourse and met Station Officer Osborne by way of the tube lines
ticket hall. Other crews reached Temporary Sub-Officer Bell and
Station Officer Osborne by way of the Midland City entrance.

About 21:40 Leading Railwoman Ord and Railman Swaby were
discovered in the staff mess room off the subway leading to St. Pancras
station (shown in Figure 14) and released by firemen.

At 21:48 Assistant Chief Officer Kennedy was able to send the message:
“Fire surrounded”
indicating that the fire was under control.

From about 20:15 the liaison between the fire, police and ambulance,
and London Underground staff on the surface had begun to be
established. However Assistant Chief Officer Kennedy did not make
full use of the opportunities for liaison presented by the arrival of
Metropolitan Police Inspector Coleman and London Underground
Incident Officer Green. No doubt liaison was not assisted by the late
arrival of a number of incident or control vehicles. But I was left with
the clear impression that opportunities to pass vital information
between the services were missed. Moreover there was complete
ignorance upstairs on the surface of what was taking place downstairs
at the bottom of the Piccadilly Line escalators or on the platforms.

Any evaluation of the performance of the London Fire Brigade has to
be seen against the background of the following facts:

(i) The flashover occurred within two minutes of their first arrival.

(ii) The officers in charge of two of the appliances—Temporary Sub-
Officer Bell and Station Officer Osborne—were isolated and each
was out of radio communication with the surface because they
had not taken radios with them. These might have given
communication on a ‘line-of-sight’ from escalator concourse to the
tube lines ticket hall. Thus the London Fire Brigade had no
information as to what was going on down below and did not
attempt to obtain it from London Underground. In addition they
had no information as to the precise layout of the underground
station, and no assistance from London Underground until about
21:15. Their plans of the station were not recovered until an hour
after the flashover and even then they proved to be misleading and
inadequate.

M 7022640 0001775 744 WA
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31. In my view there are a number of lessons to be learned by the London
Fire Brigade from the events of that evening:

(i) Had Temporary Sub-Officer Bell and Station Officer Osborne
taken with them their personal radios, communications between
them and those at the top of the escalator might have remained
opened.

(ii) Secondly, although the occupier of property should invariably
provide a guide to meet the Fire Brigade on arrival, where such a
guide is not provided and the Fire Brigade have no detailed
knowledge of the geography, it is their duty to obtain details
forthwith. We are concerned that on the night of the disaster at
King's Cross the London Fire Brigade did not seek out an official
of London Underground to obtain details of the complicated
layout of the Underground station.

(iii) Thirdly. the Court was left with the impression that there had
been a breakdown of communications at command level between
the emergency services. Each diligently pursued its own duty but
there was a lack of liaison between them.

32. Later among my recommendations I suggest that there ought to be joint
exercises between the emergency services, because I am satisfied that
if such joint exercises had taken place, communications would have
been better and some of the problems which presented themselves
would not have proved as difficult as they did on the night. I am glad
to note that these points were accepted by Chief Officer Clarkson. I am
equally glad to note that the London Fire Brigade has repeated their
wish to continue to work in the closest possible cooperation with
London Underground and make available to them its professional
expertise and services. I am satisfied on the basis of Dr Ridley’s
evidence that this has now been accepted by London Underground.

33. My recommendations addressed to the London Fire Brigade include its
attendance at pre-start meetings in relation to construction works at
stations, reviews of its procedures for handing over command at major
incidents, liaison arrangements with London Underground, and its
policy and training on the use of alternative means of access, certain
improvements in its training and instructions, and improvements to the
protective clothing provided for fire-fighters.

34. It is clear that a large number ol members of the London Fire Brigade
behaved with conspicuous courage and devotion to duty during the
disaster in which they lost a very brave officer, Station Officer
Townsley.
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British Transport Police

35. By coincidence a number of British Transport Police officers were
awaiting another duty in the vicinity of King’'s Cross when they were
alerted to the fire. In the event it was the British Transport Police who
provided the initial response to the emergency.

36. The British Transport Police is a national, but independent force,
responsible for policing duties on British Railways and on the London
Underground. It is not answerable to the Home Office, nor is its Chief
Constable a member of the Association of Chief Police Officers (ACPO).
More worryingly, it was not a member of the London Emergency
Services Liaison Panel which had been established in 1973. Happily,
that omission has now been rectified.

37. One particular section of the British Transport Police known as L
Division, is primarily responsible for law enforcement on the London
Underground. Officers of the other divisions of the British Transport
Police may be called upon occasionally to help with duties in London
Underground, but it is primarily upon L Division that the responsibility
falls. The division is 350 officers strong.

38. A constable in the British Transport Police has the full powers of a
police constable. It is accepted that their duties as constables override
the duties owed to the British Railways Board as employees. The
primary duty is that of the office of constable and with it responsibility
to preserve the peace, to protect life and also a duty to deal with
emergencies.

39. All persons joining the British Transport Police receive the same basic
training as any of the Provincial or Metropolitan Police Forces at a
Home Office District Training Centre for recruits. There is no training
given at Divisional District Training Centres in fire fighting, the use of
extinguishers, evacuation procedures, or crowd control, other than in
the context of public disorder.

40. British Transport Police officers selected for duty in L Division attend
a one-day course at the London Underground’s training centre at White
City. This is very much a familiarisation course. Until 18 November
1987, British Transport Police officers were made generally aware of
evacuation procedures, fire hazards and ordering trains not to stop, but
this was usually in the context of the dangers of electric conducter rails
and apparatus, and procedures for isolation or removal of current.
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Before the Flashover

41. The number of British Transport Police officers in the King's Cross and
Euston area on 18 November 1987 was considerably more than usual
because they were to carry out special duties at Euston station later in
the evening. One unit that was ordered to attend was a mobile unit
belonging to B Division, consisting of Sergeant Wilson and five police
constables, Kerbey, Balfe, Hanson, Bebbington and Evans. As they
were not L Division officers, but principally concerned with work on
British Rail Eastern Region, they had no detailed knowledge of the
underground or its workings. But since they were not required for duty
immediately and had time on their hands, a number of officers were
ordered to patrol King’s Cross underground and main line stations.
Two of these were P.C. Bebbington and P.C. Kerbey.

42. At about 19:30 P.C. Bebbington was keeping observation with P.C.
Kerbey in the temporary station operations room in the tube lines ticket
hall when he saw a man who had come up escalator 4, press the
emergency stop diamond and look back down the escalator. P.C.
Bebbington and P.C. Kerbey went to investigate and there saw smoke
and flames on the escalator. P.C. Bebbington descended to make an
inspection and returned to the tube lines ticket hall to raise the alarm.
P.C. Bebbington had with him his personal radio but it did not function
well underground. He was not familiar with the London Underground
communications system, or the facilities in the temporary station
operations room so he decided to run to the surface and alert the Fire
Brigade through the British Transport Police HQ information room. His
radio message was recorded at 19:33.

43. P.C. Bebbington was joined at the top of the stairs on the north side of
Euston Road, by another British Transport Police officer, P.C. Dixon
who had heard his call while in St. Pancras station. P.C. Bebbington
asked P.C. Dixon to remain where he was and to tell the Fire Brigade
the location of the fire on the Piccadilly Line escalators on their arrival.
The Fire Brigade vehicles arrived at the Pancras Road entrance and P.C.
Dixon, too far away to contact them, ran down into the tube lines ticket
hall, where he saw Fireman Ford arriving and pointed towards the
escalators.

44. P.C. Bebbington’s call was heard by two other British Transport Police
officers from the Mobile Unit, P.C. Hanson and P.C. Balfe, who were
patrolling the King's Cross main line concourse at the time. Thereupon
they went to the tube lines ticket hall.
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P.C. Bebbington returned to the ticket hall and rejoined P.C. Kerbey
who was standing with P.C. Hanson at the top of the Piccadilly Line
escalator. In the absence of any London Underground staff in the tube
lines ticket hall, P.C. Bebbington decided to prevent the use of the
Piccadilly Line escalators and went down escalator 5 to the bottom.

With the assistance of Leading Railman Brickell, P.C. Bebbington then
diverted passengers from the Piccadilly Line escalator concourse to the
Victoria Line escalator, believing that it would be free of fire. At about
19:39 P.C. Kerbey and P.C. Hanson in the tube lines ticket hall indicated
to P.C. Bebbington that they had decided to evacuate and to close the
station. P.C. Bebbington went to the Northern Line platforms to direct
passengers up from the lowest level. He also dialled 999 and asked that
Northern Line trains should not stop at the station.

Meanwhile, in the tube lines ticket hall P.C. Kerbey and P.C. Hanson,
who were in the vicinity of escalators 4 and 5, were attempting to direct
people out of the station. P.C. Balfe who was over by the Victoria Line
escalator was troubled by the numbers that were coming up the
Victoria Line escalators and asked P.C. Kerbey whether there was
another exit that could be used. P.C. Kerbey, who knew of the Midland
City exit, decided to go and investigate and so, telling P.C. Hanson to
remain in the tube lines ticket hall, he descended the Victoria Line
escalator with P.C. Balfe. They found that the Midland City exit was
blocked by the Bostwick gates which were locked.

Two further British Transport Police officers, P.C. Kukielka and P.C.
Martland of L Division, having heard P.C. Bebbington's message,
arrived by car at 19:37 and immediately went to the tube lines ticket
hall where they assisted in directing passengers. But the number
coming up by way of the Victoria Line was so great that P.C. Kukielka
became worried as to whether the trains had been ordered to stop. He
and P.C. Martland decided to go to the Victoria Line concourse where
they both tried to speed the evacuation of passengers up into the tube
lines ticket hall.

At about this time the flashover took place in the tube lines ticket hall,
catching P.C. Hanson off balance. He crawled back to the top of the
Victoria Line escalator and shouted to passengers to keep low and get
out by the nearest exit. The heat intensified and he made his escape by
vaulting over a closed barrier and crawled to where he estimated the
exit to be. He came across a passenger on the floor, whom he tried to
take hold of, but the heat was too intense and his hands would not
work because they were seriously burnt. He collided with the glass of
the heel bar and cut his hand. Emerging at Euston Road south exit he
was helped by P.C. Dixon and then taken to hospital. It is clear that P.C.
Hanson acted with great courage in exhorting people to escape the
flashover even though badly injured himself.
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At the bottom of the Piccadilly Line escalator, Temporary Sub-Officer
Bell was engaged in trying to fight the fire on the escalator and P.C.
Bebbington, with considerable courage, acted in direct support of him
on the escalator. P.C. Kerbey and P.C. Bardsley subsequently also
helped to fight the fire. P.C. Kerbey and P.C. Balfe took part in the
evacuation of passengers by Victoria Line trains and ensured that all
the tube line platforms were clear. P.C. Martland and P.C. Kukielka
were occupied with the evacuation of the badly burned Mr Bates by
way of the Midland City exit.

It is apparent that in the absence of any London Underground
supervisory staff and an evacuation plan the British Transport Police
assumed the initiative. None of the officers initially concerned had any
direct experience of the Underground and until the arrival of P.C.
Kukielka and P.C. Martland, none were L Division officers. They used
their common sense and initiative to devise a plan:

(i) to divert passengers away from the Piccadilly Line escalator,
(ii) to evacuate the station, and
(iii) to prevent incoming trains from stopping.

Even though the evacuation from the Piccadilly Line escalator and the
diversion by way of the Victoria Line escalator may have led to the
death or injury of some of the passengers, no blame should be attached
to the officers. In effect they were simply seeking to divert passengers
away from the Piccadilly Line escalator which was on fire and to send
them to the surface by way of the Victoria Line escalator which they
believed would be safe. They could not foresee, nor could anybody
foresee, that the flashover would take place involving the tube lines
ticket hall and surrounding area.

After the Flashover

53.

In addition to the British Transport Police officers in the vicinity who
responded to P.C. Bebbington’s initial radio call, there were three more
officers who were alerted by telephone and went to King's Cross station
immediately by train. Woman Police Sergeant O'Neill arrived by
Metropolitan Line train at about 19:50, and Inspector Wilkinson with
P.C. Bardsley arrived by Piccadilly Line train at 20:01. Further officers
were mobilised following P.C. Dixon's “major incident” call. Apart from
four police constables who arrived later by train, the other members of
the British Transport Police attending the disaster came by road and
remained on the surface. At the height of the mobilisation, by about
midnight, some 82 British Transport Police officers were present.
Assistant Chief Officer McGregor told the Court that nearly every
British Transport Police officer on duty within the metropolitan area
was sent to the scene.
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. Woman Police Sergeant O'Neill arrived on the Metropolitan Line
eastbound platform as London Underground staff were evacuating
passengers by train. She called the line controller at 19:56 and
requested that Metropolitan Line trains should pass through without
stopping. With the members of staff left on that side of the station,
including Relief Station Inspector Pilgrim, W.P. Sgt. O'Neill then took
refuge from the increasingly dense smoke in the offices at the far end
of the concourse between the platforms, and telephoned the L Division
information room for assistance. At about 20:05 an empty train sent to
evacuate staff arrived, and W.P. Sgt. O'Neill spoke briefly to Acting
Traffic Manager Nelson and Area Manager Grosvenor who had just
arrived and reported by telephone to the L Division information room,
before leaving with the station staff on that train. She returned to
King's Cross on foot and was detailed to liaise with the London Fire
Brigade area control unit, but was not asked by them to offer specific
advice. Later in the evening she escorted people around the tube lines
ticket hall, supervised the removal of property, and assisted with crowd
control.

Inspector Wilkinson was with P.C. Bardsley at Earl’s Court station
when he received the call to attend King's Cross. They arrived at 20:01,
after the evacuation of passengers by train had been completed.
Inspector Wilkinson met Temporary Sub-Officer Bell, P.C. Kerbey,
P.C. Balfe and P.C. Bebbington in the Piccadilly Line escalator
concourse, and established that the remaining London Underground
staff were being evacuated. He remained below for two hours, during
which time he saw his role as to make himself available to the police
officers and fire brigade as a visible presence and to keep the British
Transport Police information room informed of events. He played a part
in the control and evacuation of passengers from the Northern Line
train which stopped by mistake at 20:45.

Inspector Wilkinson told the Court that he did not appreciate the
seriousness of the fire until much later when he went to the front of the
station above ground. Although he made frequent telephone calls to the
British Transport Police L Division information room, and quickly
corrected his mistaken message that the fire had been extinguished at
20:06, at no time did he seek to establish contact with the London Fire
Brigade or his own superior officers on the surface, or to send
information which would be of use to them through London
Underground staff or his officers who left by the Midland City exit. On
two occasions he spoke to London Underground’s Incident Officer Mr
Green, shortly after the latter’s arrival below at 21:05 and again on the
surface at 22:20, but on neither occasion did he pass on information
about conditions below which might have helped the emergency
services.




I TO022bL40 000X740 O45 WA

Recommendations

57. One of the clear lessons of the King's Cross fire for the British
Transport Police is the need for training in evacuation, communication,
fire-fighting and incident control procedures as they apply to
underground stations, and 1 discuss this issue again in Chapter 15
‘Station Staffing and Training’. I consider the improvements in
communications equipment required in Chapter 16 ‘Communications
Systems’. [ have also included among my recommendations that the
British Transport Police should review its arrangements for access to
station keys, location information, and liaison arrangements with other
emergency services, and should attend pre-start meetings for station
works likely to affect passenger flow.

Metropolitan Police

58. The role of the Metropolitan Police at the King’s Cross fire was
primarily a supporting one, but since there are several lessons to be
learned, 1 propose to review their part shortly.

59. King’s Cross station lies within the Kentish Town police division but
is close to the divisional boundary with Holborn. At about 19:35 the
Duty Inspector at Holborn, Inspector Coleman, was alerted by a call
from Woman P.C. Ashley to a fire in the Underground. Inspector
Coleman responded quickly and taking Sergeant Martin as his driver,
set off in the Holborn duty car. The car was in position as the forward
control post at the junction of Euston Road and Pancras Road shortly
after 19:45. Inspector Coleman told the Investigation that he had
received no special training. Nevertheless with admirable speed and
decisiveness he initiated the major incident procedure of the
Metropolitan Police. 1t was no doubt crucial to the success of that
procedure that Inspector Coleman was able to use a specially reserved
radio channel which was allocated to him and linked his car with
Kentish Town and Holborn police stations. That procedure laid down
the responsibilities of the first senior Metropolitan Police officer on the
scene and the sequence and priorities that he should adopt, bearing in
mind the type of incident that had occurred.

60. Meanwhile the central command complex at New Scotland Yard had
been alerted by the London Fire Brigade Wembley control room at
19:41. Seven minutes later the British Transport Police indicated that
they were dealing with the matter.

61. Following the Metropolitan Police procedure, Inspector Coleman
established a rendezvous point for ambulances in Pancras Road and
then sent a request for more ambulances to New Scotland Yard. He also
asked for traffic units to close all the roads and this message was
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relayed at 19:56. Fortunately, a main police traffic garage was situated
only two streets away at Drummond Crescent and motor cyclists were
quickly deployed at 20:01.

62. Thereafter Inspector Coleman continued to act in the role of the police
Incident Officer, requesting reinforcements to deal with the heavy
traffic and further ambulances (20:12). He mobilized the despatch of the
major incident box from Holborn police station to University College
Hospital (20:13) and organised a press rendezvous point together with
a request for the area press and publicity officer from the Metropolitan
Police to attend. At 20:20 he made his car (a brown Maestro), which had
been the police forward control post, the rendezvous point for doctors
and nurses attending the disaster.

63. The Metropolitan Police assumed the primary responsibility for
organising traffic at the scene. The area was cordoned off with special
units to deal with traffic congestion and maintain routes for the
emergency services. They also arranged for a helicopter to transfer
urgently required medical supplies between hospitals, besides
providing support units at University College and St. Bartholomew’s
Hospitals.

64. Over 100 Metropolitan Police officers were on the scene by 21:00, and
at the height of the mobilisation by midnight some 190 officers were
present.

65. The organisation of the central casualty bureau at New Scotland Yard
was a major task requiring immediate staffing by an inspector, 3
sergeants, 40 constables, together with another 37 police staff for relief
purposes. The unit was supported by the divisional casualty bureau
and received a total of 14,107 telephone calls during this period. The
identification of bodies and the provision of mortuary facilities were
further major tasks for police together with numerous other minor jobs.

66. It is apparent that the Metropolitan Police had a properly planned and
coordinated major incident procedure which Inspector Coleman was
able to initiate with speed after a prompt reconnaissance. In the result
an efficient and effective back-up was available to deal with the results
of the disaster. I recommend that all emergency services should have
and be prepared jointly to implement such a plan. The Metropolitan

Police major incident procedure is clearly an ideal base upon which to
build.

London Ambulance Service

67. Evidence from the London Ambulance Service to the Investigation was
less detailed than that of the other emergency services. The Court
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heard only from the deputy chief ambulance officer responsible for
operations, and the divisional officer responsible for ambulance
control. The London Ambulance Service appears to have discharged its
duties properly in response to the disaster at King's Cross. That
performance was in spite of a ban on overtime which had reduced from
154 to 124 the number of ambulances available to cover the London
Ambulance Service area. Likewise there was a shortfall in the
ambulance control staff that evening.

68. The first call was received at ambulance control at 19:47 and within ten
minutes an ambulance was on the scene. Another ambulance was there
within three minutes and at 20:08 University College Hospital, as the
designated hospital, and St. Bartholemew’s, as the support hospital,
were put on ‘yellow’ alert, warning of the possibility of a major
accident. Eight minutes later, at 20:16 a major accident was declared
and University College Hospital and St. Bartholemew’s Hospital were
put on ‘red’ alert. Thereafter the number of ambulances on scene rose
until a maximum of fourteen were committed by 21:32. Although that
number represents the total, each ambulance would and did make as
many journeys as necessary.

69. The Investigation revealed three points of concern:

(i) there was no procedure by which drivers radioed into control on
arrival;

(ii) the emergency control vehicle (Red Major) was not despatched to
the scene promptly. It did not arrive until 22:09 almost two hours
after a major incident had been declared; and

(iii) there was difficulty in contacting senior officers and delay in their
arrival.

70. Iam glad to learn that the first has been dealt with and that ambulances
will now report to control on arrival at an incident similarly, to the
London Fire Brigade report of ‘Status 3'. Equally, fresh instructions
have been given to ensure that the emergency control vehicle will be put
on standby when a ‘yellow’ alert is declared and despatched when a
major incident is declared. I believe it desirable that the incident officer
should decide at that time whether a medical team is necessary or not.

71. If senior officers are to attend the scene I recommend that a more
effective way be established of obtaining their speedy arrival. The
Assistant Chief Officer of the North West Division did not arrive until
21:10 and the Deputy Chiel Ambulance Officer did not arrive until
21:48. Neither the Chief nor Deputy Chief Ambulance Officers could be
reached at the first call.
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72. My recommendations addressed to the London Ambulance Service
include improved procedures for the timing and recording of the
whereabouts of ambulances, the removal of casualties and bodies from
the scene of a major accident, and the attendance of a senior incident
officer.
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Chapter 12

The Development of the
Fire: eyewitness accounts
and scientific investigation

1. There was an extensive history of fires on escalators in London
Underground stations, and although some people had suffered from
smoke inhalation, nobody had died. Some of these previous fires had
been serious and considerable damage had resulted, but in no case had
there been a flashover engulfing a ticket hall or landing at the top of an
escalator shaft. At King's Cross, only two minutes bhefore the flashover,
two experienced firemen, Station Officer Townsley and Temporary
Sub-Officer Bell, looked at the fire on escalator 4 from a position
between escalators 5 and 6. Temporary Sub-Officer Bell considered it
“not a hig fire at all”, and he likened it to a large cardboard box on fire.
Station Officer Townsley may have considered it somewhal more
serious, as he said to Temporary Sub-Officer Bell that it would require
four fire appliances. The real question to be answered is why two such
experienced firemen made that assessment of a fire which within two
minutes erupted into the tube lines ticket hall with such ferocity.

2. To explain what happened it is necessary to review the witness
evidence in detail. Before the fire dynamics were properly understood,
there was much debate between lhe scientific experts of the parties
involved, and extensive computational and experimental work. This
revealed a previously unknown phenomenon, which served to explain
the eyewitness evidence and the high-speed propagation of flames into
the ticket hall and surrounding subways.

3. The reports presented to the Court are listed in Appendix G.

Initiation and development of the fire up to flashover

4. It is probable that the fire started on the running track of escalator 4
at about 19:25. Several possible causes of ignition were examined, of
which the chief ones were arson, friction, electrical, and smokers’
materials:

(i) T discuss the arson theory in Appendix K, but in my view the
totality of the evidence failed to demonstrate any basis for an
allegation of arson.

(ii) The temperature generated by friction in the escalalor wheel
bearings was investigaled by Mr Swift (Report 11{) and it can be
concluded that under the most severe conditions of load the
temperature generated is too low to cause ignition.

(iii) Mr Champion (Report 11j) carried out a detailed inspection of the
electrical installations in the vicinity ol the Piccadilly Line
escalators, and concluded that the cause of the fire was not
attributable to an electrical fault. However, he added that the
condition of the lighting installation was totally unacceptable in
a place of employment subject to the Health and Safety at Work
etc Act 1974.
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(iv) There was evidence that passengers continued to smoke in the
Underground despite the smoking ban introduced after the
Oxford Circus station fire. In particular people tended to light up
while going up the escalator to leave the station. Examination of
the detritus under King’s Cross escalator 4 has provided plenty of
evidence of the presence of smokers’ materials. Dr Wharton
(Report 11¢) examined various sources of ignition and the
probability of a match falling down the gap between the skirting
board and the steps causing ignition of the grease and detritus on
the running track below. Dr Wharton concluded that it was
improbable that ignition was caused by a glowing cigarette alone,
but ignition by a flaming match was possible with substantial
burning.

5. There is clear evidence from the passenger Mr Squire of a fire
underneath escalator 4 at 19:29. P. C. Bebbington who observed the fire
on escalator 4 at about 19:32, considered the flame he saw was similar
to those seen at 6 minutes 30 seconds after initiation in the controlled
fire test on the same escalator carried out on 8 January 1988 and
described in a report by Dr Wharton and Mr Moodie (Report 11¢). This
evidence suggests that the fire on escalator 4 may have been initiated
at about 19:25. However, in the test the escalator was stationary
whereas escalator 4 was not stopped until about 19:30. There were
other differences as indicated in the report which may have influenced
the development of the fire.

6. There is considerable witness evidence both before and after the
escalator was stopped by Mr Karmoun at about 19:30, which suggests
that there was an extensive fire or fires between the centre and the top
of the escalator. In particular, P.C. Kerbey observed an orange glow at
about 19:33 through the hole in the upper newel post where the
handrail returns underneath. This was confirmed by P.C. Balfe who
shortly afterwards observed the top of flames as well as an orange
glow. Many other witnesses gave evidence of fire underneath the
escalator at various positions. Mr Squire was convinced that the fire
was going round with the escalator. Although most of the evidence
suggests that the fire was concentrated on the right-hand side looking
up the escalator, there is evidence, such as that of a passenger Mr Berry,
that the fire underneath the escalator stretched from side to side. Both
P.C. Kerbey and P.C. Hanson saw smoke coming from the right-hand
side looking down the escalator, or the left-hand side looking up. This
suggests that the fire had spread beneath the escalator from one side
to the other by piloted ignition. The distortion of the angle iron frame
beneath the decking and balustrades provided further evidence that
there was a seat of fire on the left-hand side looking up and two seats
on the right-hand side.
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7. The evidence of Relief Station Inspector Hayes, the only witness of the
fire from below, conflicted with that of those who saw it from above.
It must be noted that the first time he descended the steps beneath
escalator 5, Relief Station Inspector Hayes only got as far as the first
gap in the supporting wall through which he could see escalator 4. This
gap is about one-quarter of the way down the escalator. On his second
visit, when the smoke was more intense, he went as far down as the
second gap, which is about one-third of the way down, but he was
never in sight of one of the main sites of fire which was half-way down
the escalator and which was probably where the fire started. As was
shown in a report by Cremer and Warner (Report 4e), the field of view
of a person on the staircase beneath escalator 5 and looking through
the gaps in the supporting walls for escalator 5, is very limited. It can
also be seen from Figure 8 that a person standing on the staircase is
well underneath the running track of escalator 4. Furthermore, Relief
Station Inspector Hayes said in evidence that he had crouched down,
which would have made viewing even more difficult, and was uncertain
as to the precise location of the fire he observed in relation to the parts
of escalator 4.

8. The first observations of flames above the escalator were made about
19:30 by a passenger, Mr Maxwell, who noticed one foot high flames
about one-third of the way up, on the right-hand side looking up.
Another passenger, Mr Mudge, at about the same time saw flames also
on the right-hand side but about one-quarter of the way down from the
top. At about 19:32, the same time as P.C. Bebbington made his
observation of the fire, P.C. Kerbey noticed smoke and small flames on
the right-hand side about one-third of the way down. He observed the
fire several times before he eventually went down the Victoria Line
escalator, probably just before the firemen arrived in the tube lines
ticket hall shortly after 19:43. On the last occasion he observed that the
flames were getting fierce and much higher and the smoke was getting
worse. P.C. Kukielka and P.C. Martland arrived in the tube lines ticket
hall at about 19:38. P.C. Martland took a few steps towards escalator
4 and saw a fire two-thirds of the way down covering an area of one
square metre with flames licking over the top of the handrail and
concentrated more on the left-hand side looking down. Very shortly
afterwards, P.C. Kukielka saw a fire half-way down the same escalator
on the right-hand side looking down. Flames were reaching the top of
the handrail, and flames were also coming from the steps and panelling
and extending half-way across the escalator. He could not see further
down the escalator because of smoke. At about 19:40 two passengers,
Mr Bate and Mr Eglintine, were perhaps the last people to walk up
escalator 6 because Mr Eglintine noted an official stopping people after
he had got on. Mr Bate saw the reflection of a fire on escalator 4 in the
advertise-ment panels on the adjoining wall at about step 49-50, and
a second fire at about step 75. Mr Eglintine did not notice a fire at step
49-50, but he saw a reflection at about step 75 and flame tips above the
handrail.
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9. The first units of the London Fire Brigade arrived in Pancras Road at
19:42. Temporary Sub-Officer Bell followed Station Officer Townsley
down to the tube lines ticket hall where, standing between escalators
5 and 6, he got a restricted view of an apparently small fire on the
right-hand side of escalator 4 about one-third of the way down. Flames
were licking up to the handrail and the fire extended across two treads.
It was at this time that Temporary Sub-Officer Bell said he considered
it to be a fire such as might be produced by a large cardboard box.
There were no signs of the paintwork on the ceiling blistering or
catching alight. He then went down escalator 6, and whilst descending
he looked back and saw that the fire had begun to spread. When he got
to the bottom the fire had reached the advertisement hoardings on the
wall and it was touching the ceiling. Whilst helping to clear passengers
from the lower concourse, he was conscious of a rapid build-up of the
fire, and when he looked again he noted that it was a very different fire.
There were flames going from the seat of the fire and round the ceiling
and back down onto the escalators and he noted that the paint
blackened and peeled off. He considered that the main source of the
flames was the escalator. Probably this observation of the fire was
shortly after the flashover, which he did not specifically notice or hear.

10. Firemen Moulton, Edgar and Button were members of Station Officer
Townsley’s crew who arrived at 19:42, immediately before Temporary
Sub-Officer Bell. Fireman Moulton saw a fire six to seven metres down
escalator 4, with flames five to six feet high. Fireman Edgar saw a fire
on the left-hand side looking down about half-way down escalator 4,
with flames about four feet high. The balustrade and also the adjoining
treads were alight and burning brightly. Fireman Button saw bright
orange flames five feet high about half-way down escalator 4. The fire
was right across the steps and above the handrails on both sides of the
escalator, but he had no idea how many steps were involved.

11. Several passengers observed the fire from the Piccadilly Line escalator
concourse shortly before the flashover. At about 19:43 Mr Saeugling
saw flames half-way up escalator 4 over a length of four or five yards,
with flames shooting from both sides of the escalator from the bottom
into the centre. At about the same time Mr Lee saw flames as high as
a person and giving off an orange glow at about two-thirds of the way
up. The flames were well on the way to reaching the ceiling on the
left-hand side. Miss Parmar saw a blazing fire with orange flames about
five to six feet high.

12. The observation of smoke up to flashover was very variable depending
on the time, the position of the wilness in the tube lines ticket hall, and
maybe on their sensitivity or experience of smoke. There is little doubt
from the evidence adduced that in the last few minutes before
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flashover, conditions were rapidly changing, and it is important to piece
together precisely timed observations to produce a coherent whole. In
this final period the developing fire had a dominant influence on the air
flow patterns in the ticket hall and surrounding passages, so it is
probable that people in different places observed different smoke
conditions at a particular instant of time. It is also likely that what
appeared as heavy smoke conditions to some, may have appeared as
insignificant to others, and those subject to smoky conditions for a
longer period may then have begun to react to it.

13. The first witnesses to see a fire underneath escalator 4 saw smoke
rising from the right-hand side looking up. Mr Squire at 19:29 likened
it to the smoke from a single cigarette, and P.C. Bebbington at 19:32
described it as white, whispyish smoke, while others such as Mr
Karmoun at 19:30 noted it as black smoke with a rubbery or plastic
smell. Yet others, such as Mr Mudge, described it as light grey smoke
which smelt rubbery, while a little later at 19:36, P.C. Bebbington
noticed great volumes of dark grey smoke. P.C. Hanson and P.C. Balfe
{who arrived in the tube lines ticket hall at about 19:34) and P.C.
Kukielka and P.C. Martland (who arrived shortly after at 19:38) all
noticed some smoke in the ticket hall. At about 19:43 or shortly before,
P.C. Hanson considered that the smoke was thickening to the extent of
causing breathing difficulties, watering of the eyes and coughing. P.C.
Kukielka telephoned the British Transport Police L Division
information room at about 19:43 and when asked, confirmed that he
needed an ambulance as he was concerned about people suffering from
smoke inhalation. At about the same time P.C. Martland did not
consider the smoke sufficiently severe to affect breathing or cause
coughing. Immediately before the flashover P.C. Hanson observed
dense smoke in the tube lines ticket hall, while P.C. Balfe, who was
standing at the top of the Victoria Line escalator, noted that the smoke
was very thick and passengers were coughing. P.C. Dixon arrived in the
tube lines ticket hall at the same time as the fireman at 19:43, and he
noted white smoke and immediately started to try to evacuate the ticket
hall. Shortly afterwards, the smoke became thick and black and made
breathing difficult and visibility poor. Seconds later it became
impossible to see or breathe and the heat became intense. P.C. Dixon
moved into the Khyber Pass and continued to evacuate people. Il then
became too hot and breathing was impossible. Unable to see anything,
he escaped by the exit on the south side of Euston Road.

14. Booking Clerk Newman was in the ticket office from the first report of
a fire by a passenger at 19:30. Early on he noticed white smoke coming
up escalator 4 which did not appear to worsen until he evacuated the
office, probably around 19:42. Before this Booking Clerk Hythe had
been servicing the ticket machines and, although he had not neticed
any smoke, he had increasingly smelt burning rubber and begun to feel
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intense heat on his face. Booking Clerk Newman told him to close the
machine, and they both left the ticket hall having collected Booking
Clerk Frankland. As they left the ticket hall there was more smoke
which was grey-blue and getting thicker, but they could still see clearly.
Smoke was more evident as they walked round the perimeter subway
towards the Khyber Pass, and as they reached the exit stairs at the
south side of Euston Road, there was a blast of hot air. At the top of
the stairs after about 30 seconds they noticed black smoke billowing
out.

Those firemen in the tube lines ticket hall at about 19:43 appear to have
seen a fire burning brightly and giving off no smoke, and only a little
smoke in the tube lines ticket hall. However, all of them except for
Station Officer Townsley and Temporary Sub-Officer Bell (who went
downstairs) went back to street level and they observed smoke and
heat, either on the way out or while re-entering from the Pancras Road
entrance. Station Officer Osborne arrived slightly later via the entrance
on the south side of Euston Road and he noticed smoke at ceiling level
in the tube lines ticket hall adjoining the Piccadilly Line escalators. He
observed that the policemen guiding passengers out from the Victoria
Line escalators were crouching, which he could only attribute to an
increase in smoke density even though he considered the atmosphere
to be clear. He was about to stop people coming up the Victoria Line
escalators before the London Fire Brigade could put water on the fire
when the flashover occurred.

A group of five British Rail engineers arried at St. Pancras station from
Derby at about 19:39. At the entrance to the tube lines ticket hall they
found their way barred by a closed set of Bostwick gates. Mr Wilkins
put the time of their arrival at the gate at 19:43 but it was probably
19:42. Mr Jones looking through the gate noted a bluey-white smoke
which was not particularly dense and smelt like a garden bonfire. Mr
Wilkins noted people running from his left to right, up the stairs into
the perimeter subway. Mr Hoadley noted two men in dark uniforms,
probably policemen, run from the top of the Piccadilly Line escalators.
Both Mr Jones and Mr Wilkins noticed a man leave the ticket office
having locked it. At about the same time Mr Wilkins noticed two
firemen (which suggests a time shortly after 19:43). Immediately after
this there was a blast of hot air which, according to Mr Jones, appeared
to blow away the white smoke and which was followed by a brown cily
smoke, which Mr Jones and Mr Wilkins said smelt like the exhaust of
a diesel, and appeared to come from the direction of the Piccadilly Line
escalators travelling between the ticket office and the temporary
hoarding at ceiling level.

Mr Jones and Mr Wilkins decided to get out as quickly as possible, the
other three having already gone. As they were departing Mr Jones had
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a last look into the ticket hall and noted a fireman in a white helmet,
some 20 to 30 feet from the Piccadilly Line escalator and within the
ticket barrier, walking towards the Euston Road exit. Mr Jones and Mr
Wilkins returned to the surface via the subway to St. Pancras. Whilst
crossing the perimeter subway the brown oily smoke caught up with
them. When they reached the short downward flight of stairs the
visibility improved and it was cooler but, as they reached the steps up
to St. Pancras Station, the smoke quickly turned from brown to dense
black which smelt to them like a burning plastic cable. They escaped
by the stairs to the St. Pancras station concourse.

18. Another passenger, Mr Asquith, met his wife at St. Pancras station at
19:39 and they went down the subway to the Underground stalion.
When they arrived at the perimeter subway they found the entrance to
the tube lines ticket hall to their left barred by a closed gate, so they
turned to their right to go to the next entrance. Mrs Asquith found it
difficult to breathe as although there was no smaoke it was hazy and hot,
so she stopped at the entrance lo the St. Pancras subway. Mr Asquith
looked into the tube lines ticket hall through the entrance to the way
out barrier and noted it was fairly smoky, but people who were about
showed no panic. He heard somebody in the tube lines ticket hall
shouting “get out”, so he turned to return along the perimeter subway
to the passageway to St. Pancras station, and saw black billowing
smoke coming towards him at high speed. This was immediately
followed by great heat. He managed to get into the St. Pancras subway
and catch up with his wife and then escaped to the concourse of St.
Pancras station. When questioned he was certain that he had not seen
black smoke in the tube lines ticket hall before turning away. Mr
Asquith viewed the ticket hall very shortly before the flashover, or
maybe even at the instant of flashover.

19. Mr Tigar entered the tube lines ticket hall through the entrance nearest
to the temporary hoarding. This must have been shortly before another
passenger Mr Holmes, who had arrived at St. Pancras at 19:40, came
into the perimeter subway and saw police officers shutting the
Bostwick gates at this entrance. It appears probable that Mr Tigar
approached escalator 5, which was his usual route, when he saw black
boiling smoke rolling up the escalator towards him. He did not see any
flames in the smoke but it was very hot and there was a strong smell
of burning diesel oil. To escape the smoke he went back through the
“way in” barrier to the rear of the ticket hall. He was directed by the
police up the steps to the perimeter subway adjoining the Pancras Road
subway.
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Flashover

20. From 19:43 there was a rapid worsening of the conditions in the tube

21.

22,

lines ticket hall. At about 19:45 there was a sudden eruption of black
smoke and flames into the ticket hall. The flashover had taken place.
The time of 19:45 shown on the stopped digital clock was confirmed by
P.C. Dixon who, having escaped via the exit to the south side of Euston
Road, and after leading P.C. Hanson to the street, immediately radioed
his headquarters for assistance and also informed them of a “major
incident” at King's Cross Underground station. This message was
recorded at 19:46:03 (i.e. 19:45:58 after being corrected) which, allowing
time for P.C. Hanson to escape, suggests the time of flashover at about
19:45. So in a period of about two minutes or less, the fire observed by
the firemen on their first arrival had deteriorated from what they
perceived as a modest fire into a raging inferno.

Very few people who were in the tube lines ticket hall and who
witnessed the flashover survived, and most of those who did survive
were seriously injured. Others coming up the Victoria Line escalators
had a limited view of the flashover looking up the escalator shaft.
Temporary Sub-Officer Bell who was at the bottom on the Piccadilly
Line escalator shaft probably saw the fire a minute before the flashover
and at some time shortly after the flashover.

Shortly before the flashover P.C. Hanson was a short distance down
escalator 9 on the Victoria Line urging people up the escalator and
staircase. He became aware of dense smoke in the ticket hall so he went
to investigate. When he got about five feet into the tickel hall he saw:

“...what I can only describe as a large wall of flame or fire.
It was definitely above head high, and immediately
following this was like a whoosh...and a large ball of
flame, which was about head height, hit the ceiling in the
ticket hall itself. This was followed almost instantaneously
by dense black smoke....”

P.C. Hanson later amplified this:
“To be more accurate I would say it was a jet of flame that
shot up and then collected into a kind of ball.”

and then:

“I saw it shoot up across the top of number 4 and collect
along the roofing...”

In re-examination he was asked:

Q. “Was this flame limited to the area al the top of escalator
4 as you saw it?”

A. “Yes.”
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Q. “Can you be sure in your own mind’s eye that it did not
extend as far over as escalator 67"

A “l can be quile sure that what I saw was confined lo the
escalator nearest to me.”

Q. “...was there to the right of the [lame that you saw an area
of ceiling which you are sure was not involved in flame?”

A. “Yes.”

It is clear from this evidence that P.C. Hanson saw a jet of fire coming
[rom escalator 4 which when it reached the ceiling of the ticket hall
formed into what appeared to be a ball of fire. This then spread across
the ceiling of the ticket hall and it was followed by dense black smoke.
The ‘whoosh’ either knocked him onto his back or maybe caught him
off balance. During his escape there was fire above his head all the time
and flames swirling down, which caused his severe burns.

23. Mr Bates had been waiting on the northbound platform of the Victoria
Line when he was instructed to leave the platform and directed up
escalator 7. When he reached the top he saw orange flames coming from
the right-hand side of escalator 4 as viewed from the tube lines ticket
hall. It appeared to him thal the flames were coming from about lwo leet
from the floor, level with the handrail and that they could have been the
tips of longer flames beyond his field of vision. These flames did not
appear to present an immediate threat so he continued on into the tube
lines ticket hall. He had just taken a couple of paces towards the
temporary station operations room when he heard a ‘whoosh’ and
flames shot across from the top of the Piccadilly Line escalators to
where he was standing. They hit the wall where the temporary station
operations room was situated. The flames were followed
instantaneously by thick black smoke. He crouched down and put his
hands Lo his face and then managed to reach escalator 7. He believed
that the flames had come from the right-hand side of the Piccadilly Line
escalators. It seemed to him that they came from beyond and behind
and then across the ceiling of the tube lines ticket hall, and possibly
curved and spread downwards to the floor.

24. Numerous other people came up Victoria Line escalator 7 at aboul the
same time as Mr Bates and had similar harrowing experiences. Another
passenger, Mr Arari Minta, when he was near the top saw flames shoot
from his left and then disappear. A man at the top, probably P.C.
Hanson, urged them to get out pointing to the “way out” barrier.
Mr Arari Minta lhen saw a tremendous flash from his left by the
temporary station operations room which hit the man who had been
directing them out and who then turned and ran towards the exit.
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The flames spread across the tube lines ticket hall accompanied by
black smoke. Mr Arari Minta dived under the flames which had not
reached floor level and escaped via the Khyber Pass to the Metropolitan
and Circle Lines platforms. He sustained severe burns. He was
evacuated by train to Farringdom station. Mr Kelly had a similar
experience except that he saw flames shoot across the ceiling from right
to left. He ran to the left but collided with the temporary station
operations room. At that stage he was overtaken by flames which he
likened to a fire ball. He managed to escape back down the escalator
and was evacuated by train. He suffered burns to both hands and his
face.

25. Mr Brody saw flames shoot from the Piccadilly Line escalator and circle
the tube lines ticket hall ceiling. He rolled on the floor to extinguish the
fire on his jacket and managed to escape through the Khyber Pass to
the exit on the south side of Euston Road. He suffered 40% burns. Miss
Santello had a similar experience to Mr Brody. Flames erupted from her
right and went to the left across the ceiling. She tried to escape
underneath the flames but the passage was obscured by black smoke.
She escaped but suffered very severe burns. Her boy friend, Mr Liberati,
was killed.

26. Other passengers at the top of escalator 7, such as Mr Lee and Mrs
Korner, saw the flames coming from the right-hand side across the
ceiling and rapidly filling the area of the ticket hall visible to them. They
managed to escape by returning to the bottom of the escalator.

27. Relief Station Inspector Hayes and Station Inspector Dhanpersaud had
gone into the upper machine room at about 19:43. Relief Station
Inspector Hayes recalled hearing a ‘whoosh’ shortly afterwards.
Looking tip, he could see through the combs at the top of the escalator
that it had gone up in fire, and looking up the staircase to the exit into
the ticket hall, he could see flames through the gap between the door
and frame. Station Inspector Dhanpersaud was also near this exit when
he heard the crackling sound and experienced heat from the metal
round the staircase to the door into the ticket hall. Since a passenger,
Mrs Korner, had already seen the flashover from half-way up escalator
7 at the time that the escalator stopped, this suggests that what Station
Inspector Dhanpersaud heard was the crackling of a developing fire
after the flashover. Both Relief Station Inspector Hayes and Station
Inspector Dhanpersaud escaped down the staircase beneath the
Victoria Line escalators into the Victoria Line escalator concourse.
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REVIEW OF SCIENTIFIC INVESTIGATIONS
Preliminary Investigations

28. The Health and Safety Executive at Buxton carried out an assessment
which provided a factual description of the damage sustained during
the fire (Report 11g). The following table gives an estimate of the mass
of material burnt during the fire, which amounted to nearly four tonnes.
81% of the total fuel consumed was accounted for by the escalators. Of
the fuel burnt in the escalator shaft, 76% was accounted for by the
wooden components.

TOTAL MASS OF MATERIAL BURNT AND HEAT RELEASED

Mass burnt Heat
in fire  Released
(kg) M)
1. Piccadilly Line Escalator Shaft
(a) WOODEN COMPONENTS
skirting board 394 7490
dressguard 104 1872
balustrade 374 6732
decking 187 3366
handrail support 58 1218
facia board 174 3132
risers 253 5313
treads 736 13984
advertisement backboards 152 2432
(b) OTHER COMPONENTS
escalator wheels 222 5328
ceiling paint 108 1188
grease on running tracks 150 5100
rubber handrail 277 7202
plastic advertisements 6 *
2. Tube Lines Ticket Hall
(a) WOODEN COMPONENTS
temporary hoarding (supports and plywood) 282 5358
ticket office (supports and plywood) 223 4237
(b) OTHER COMPONENTS
melamine 50 *
ceiling paint 200 *
SUB-TOTAL—ESCALATOR SHAFT (ALL FUELS) 3195 64357
SUB-TOTAL—TICKET HALL (ALL FUELS) 755 9595

*calorific values not known
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Ignition and other iests were carried out by the Health and Safety
Executive at Buxton on the characteristics of samples removed from the
Piccadilly Line escalators, escalator shaft and tube lines ticket hall
{Report 11e). These included ignition tests on the grease and detritus
removed [rom the running track of escalator 4. They showed that
ignition was easily achieved by a lighted match, but in none of the tests
was ignition achieved by a glowing cigarette. Tests were also carried
out which showed that 25% of lighted matches dropped 1.1 metre onto
a sample of the same grease caused ignition. Further tests showed that
8% of matches thrown away from the body by a person standing on
the right of the escalator, fell down through a 10 mm gap between the
steps and the skirting board. This would have been made easier in the
absence of the fire cleat on the step (see Figure 9). Many of the fire cleats
on the Piccadilly Line escalators were observed to be missing by Mr
Milne (Report 4b). These tests provide support for the conclusion in the
earlier reports that most of the previous escalator fires had been caused
by smokers’ material (Appendix ]).

It was possible for the grease to ignite easily because of the mixture of
grease and fibrous materials which formed a wick. Without this wick
effect, the grease was not very easy to ignite. Inspection of the unburnt
lower portion of the Piccadilly Line escalators showed that there were
very considerable deposits of grease and detritus on the running tracks,
wheels and chains, as can be clearly seen in Plates 12 and 13. There
were also layers of grease and detritus adhering to many of the
underneath surfaces of the steps and risers. The lift and escalator
maintenance manager told the Investigation that he believed the
accumulation of grease on escalator 4 at the time of the fire had
probably been there for a number of years.

A controlled fire test was carried out on an undamaged section of
escalator 4 on 8 January 1988 at the Health and Safety Execulive,
Buxton (Report 11¢). Three attempts were made to ignite the grease and
detritus on the running track by dropping a glowing cigarette down the
gap between the steps and the skirting board but with no success. The
first test using a lighted match caused ignition. The fire growth beneath
the escalator, and later above it, was recorded. The fire grew rapidly
from the instant of ignition. At 2 minutes and 17 seconds the fire was
visible as a glow from above the escalator. At 3 minutes and 45 seconds
flames could be seen down the right-hand side of the risers. Beneath the
escalator at 6 minutes and 54 seconds the flames were touching the
underside of the decking. At about 9 minutes the fire was extinguished
before it could consume the balustrade and treads. Plates 21-23 show
the fire beneath and above the escalator.
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For some years it had been the practice of London Underground to
apply the Prodorite B2 paint system to existing painted surfaces. In the
exacting conditions experienced in the Oxford Circus station fire of 23
November 1984 it had performed entirely satisfactorily. From the
beginning of the Investigation there was much debate about the role of
the ceiling paint in the development of the King's Cross fire. London
Regional Transport and London Underground maintained that the
paint on the ceiling of the escalator shaft was a substantial cause of the
rapidity of flame spread. Consequently, a number of paint flake
samples from the ceiling of the Piccadilly Line escalator shaft were
taken by the Chatfield Applied Research Laboratories Ltd and
subjected to detailed examination (Report 3). As many as twenty
individual paint layers were discovered, of which the topmost six coats
corresponded to the components of the Prodorite B2 system.

Opinions put forward and examined in Part One

33.

34.

The scientific evidence was first heard at the end of Part One of the
Investigation. Four fire experts presented data and expressed opinions
on the probable sequence and mechanism of the development of the
fire. Since only part of the scientific investigation was complete at that
time, and by the nature of the development of scientific understanding,
such opinions were necessarily provisional.

Mr Moodie based his theory on a fire which began on the running track
at about step 48. The spread of fire involving the grease and detritus
together with the oil-impregnated skirting board gave an average heat
output of 0.15 megawatt beneath the escalator over a 15 minute period.
This would preheat a 3-5 metre length of balustrade to a temperature
sufficient to ensure a rapid spread of flame. Flames spreading up the
skirting board from beneath caused ignition of the balustrade on the
right-hand side looking up. With a 3-5 metre length of balustrade alight
the heat output woud have been about 2 megawatts. That would have
provided sufficient radiative heating spontaneously to ignite a similar
length of balustrade and facia board on the left-hand side, increasing
the heat output to about 7 megawatts. At this stage there would have
been an increased rate of burning, travelling up the escalator and
involving the treads. The flames would then have reached up to the
ceiling causing ignition of the ceiling paint. Mr Moodie could not
envisage the burning of the ceiling paint advancing more rapidly than
the burning of the wooden components. The flame length would by now
have reached 13-15 metres, sufficient to ignite the right-hand facia
board and escalator 6. At this stage the fire would reach the ticket hall.
Plates 24 and 25 show fire tesis carried out on a full-scale six-step
mock-up of an escalator at the Health and Safety Executive, Buxton.
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35. Dr Eisner (Report 5a) considered that the mechanism proposed by Mr
Moodie did not provide an adequate explanation for the spread of flame
into the ticket hall during the last three minutes before flashover. He
contended that witness evidence implied a sudden change in the regime
of flame propagation, which he concluded could only be provided by
the involvement of the ceiling paint. This could be instrumental in
rapidly accelerating the spread of flame up and across the shaft as a
result of its own involvement and that of the upper shaft portions of
escalators 5 and 6. However, he was not aware of any method of
calculating flame spread in such a situation and he advised that large
scale testing was needed.

36. Mr Tucker (Report 29b) considered that the only plausible mechanism
to explain the extremely rapid spread of fire was the involvement of the
paint on the escalator shaft ceiling, and this alone could account for the
large volume of dense black smoke. He suggested that witness evidence
of the fire on escalator 4 two or three minutes before flashover implied
that the power output was only 1 megawatt. He envisaged that this fire
would have produced flames which reached up the ceiling and ignited
it. A rapid spread of flame then occurred causing considerable smoke
and producing much of the heat output at this stage. The rapid spread
of flame was self-propagating due to the heat transfer by radiation and
convection from the long flames produced by the burning paint, which
preheated the paint which lay ahead.

37. After the scientific presentations at the end of Part One of the
Investigation, it was clear that there was no consensus between the
scientific experts, nor even, as Leading Counsel for London Regional
Transport and London Underground acknowledged, between the two
London Underground scientific experts (Dr Eisner and Mr Tucker).
There were several main criticisms of the theory proposed by Mr
Moodie. First, Mr Tucker (Report 29d) considered the rate of spread of
the fire beneath the escalator to be too high, thus reducing the
preheating of the balustrades and hence the speed and spread of
flames. Secondly, the large fire postulated before the flame could stretch
across the ceiling would have been seen by the firemen at about 19:43,
and it would have produced very uncomfortable temperatures in the
ticket hall. Mr Tucker’s explanation that the spread of fire was
accounted for by a very rapid self-propagating spread of flame across
the ceiling at a velocity of 2 metres per second was criticised on the
grounds that such speeds were unknown in scientific experience. Dr
Marshall (Report 17b) demonstrated that the heat transfer from the
burning paint to the unburnt paint was insufficient to cause continuing
ignition, and that suggested a self-propagating flame spread was barely
credible. He also suggested that the observed rates of flame spread in
BS 476 Part 7 tests on samples removed from the ceiling did not support
the possibility of a self-propagating flame.
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Theories proposed and examined in Part Two

38. The second part of the scientific evidence was heard towards the end
of Part Two of the Investigation. Five expert witnesses were called to

give evidence in relation to the flashover of fire into the tube lines ticket
hall.

39. In December 1987 Harwell had been commissioned to carry out
numerical simulations of the flow and temperature distribution in the
Piccadilly Line escalator shaft and tube lines ticket hall using the
HARWELL-FLOW 3D model software package. This was a formidable
task and it was necessary to simplify the problem considerably to get
results in the time available. It was not until May that the first report
(Report 25a) was produced. Several cases of different heat input
configurations and different magnitudes of heat input were considered,
but the striking and completely unexpected phenomenon uncovered
was that the hot gas flow did not rise to the ceiling but appeared to be
concentrated in the trench formed by the balustrades and steps.
Further up the escalator the flow in the trench appeared to divide, part
of it rising out of the trench and spiralling in a clockwise direction over
the ceiling viewed from the bottom of the shaft, and the other part
continuing up the trench into the tube lines ticket hall. In the ticket hall
the flow spiralling over the ceiling of the escalator shaft appeared to
travel between the ticket office and the temporary hoarding and then
out through the entry from the perimeter subway with some flow
sweeping round the back of the tube lines ticket hall. The flow
continuing up the trench entered the tube lines ticket hall at ceiling
level to the left towards the temporary station operations room. Plate
27 shows a plan view of one of the computed flow configurations. It
shows a plan view of a grid of lines representing the outline of part of
the escalator shaft and tube lines ticket hall, while the coloured lines
show constant velocities in different colours.

40. The Harwell numerical simulation aroused considerable interest. Dr
Drysdale (Report 4]) noted that it was well known that fire plumes on
inclined surfaces were deflected down onto the surface, as predicted by
the Harwell numerical simulation, and this provided an explanation for
the high-speed propagation of flames up the escalator trench. The
Health and Safety Executive at Buxton carried out some fire tests on
one-tenth scale models. Video records of these tests were shown to the
Scientific Committee and to the Investigation. These tests clearly
demonstrated what has been called the “trench effect”, with flames
rapidly accelerating up the trench and erupting into the tube lines
ticket hall. However, fires do not obey simple modelling rules so the
results of these tests, though of interest, could not simply be related to
the full scale. Plate 26 shows one of the fire tests on a one-tenth scale
model when the flames are just entering the ticket hall.
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41. Mr Duggan, a senior scientific assistant employed by London

42.

43.

Underground, proposed an alternative theory (Report 15b) in which the
ceiling paint played a crucial role. Like Mr Tucker he considered the
final phase had been started with a 1 megawatt fire seen by Temporary
Sub-Officer Bell. During the development of this fire the hot gas plume
would have risen to the ceiling and preheated an area of the ceiling.
When the flame reached the preheated ceiling above the fire, which
would be prone to delamination, there would have been a rapid spread
of flame to the apex, and this would have dramalically increased the
rate of fuel emission from the ceiling. Under these conditions of rapid
flame spread it was impossible to keep the fire well ventilated, so the
hot gas plume would have become fuel rich. This would have generated
an ill-defined region of gaseous fuel which was burning only at its
surface and which was travelling up the apex of the shaft at the velocity
of the hot gas plume. When this entered the ticket hall it provided the
fire ball seen by P.C. Hanson.

Professor Rasbash (Reports 23a, b) was consulted by Sir Keith Bright
and then retained by London Underground. He said his instructions
had been “. . . to comment upon the possibility of whether Prodorite
could have been a mechanism for producing a fireball, and it is the only
arca in which really I had studied in any depth”. Accordingly he did
not consider other possible mechanisms although he would ordinarily
have wished to do so. His main thesis was that there was a rapid spread
of fire up the advertising hoarding and the adjoining decking due to the
corner between them and the flammability of the materials. This rapid
spread of fire up the hoarding would have created a band of burning
paint following in its wake. Like Mr Duggan he envisaged a fuel-rich
situation. which would produce a fuel-rich slug of vapour travelling
upwards with a velocity of maybe 2 or 3 metres per second. He
considered that 1 kilogram of unburnt fuel vapour would be needed to
produce the sudden eruption of flame inside the ticket hall seen by
P.C. Hanson.

Professor Rasbash also gave details of two tests on samples of the
ceiling paint taken from the Piccadilly Line escalator shaft. Regrettably
members of the Scientific Committee were not invited to attend these
tests. In the first test a sample facing downwards and inclined at 30
degrees was placed above the furnace used in the BS 476 Part 7 test.
The ceiling painl delaminated and burnt vigorously; however, burning
stopped half-way along the sample, probably due to delamination
preventing heating of the paint surface further up. In the second test
samples were fitted into a downward facing U-channel, giving a length
of 3.2 metres by 0.2 metres. This was placed at an angle of 30 degrees
and preheated by a gas burner at the bottom of the trench, which was
then raised to play on the beginning of the paint surface. The flames
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progressed rapidly over the preheated region, but they were stopped by
delaminated material hanging down. At no stage was a self-sustaining
flame spread achieved.

44. Mr Moodie (Report 111} produced an update on his assessment of the
fire dynamics. After consideration of the evidence he concluded that the
fire development beneath the escalator was more widespread than he
had previously assumed, thus providing more extensive preheating of
the balustrades and decking. There was also evidence that the fire had
spread to the left-hand side looking up, probably by piloted ignition,
earlier than he had assumed. More importantly, he considered the
implications of the Harwell computer simulation and the one-tenth
scale model tests. He concluded that the trench effect provided a
possible mechanism for the rapid development of the fire up the trench,
and its eruption into the ticket hall. He also noted that the simulation
illustrated the development of a corkscrew motion of air within the
escalator shaft, and the complex flow patterns and temperature
distribution which would occur within the ticket hall. However, he was
cautious about accepting this new explanation without further work.

45. The scientific evidence presented in Part Two of the Investigation still
demonstrated a considerable divergence of views. The four scientific
experts called by London Underground in the two parts of the
Investigation (Or Eisner, Mr Tucker, Mr Duggan and Professor
Rasbash) were in agreement that the ceiling paint had a major role in
the flashover. On the other hand Dr Marshall and Mr Moodie
considered that the paint only had a secondary role in terms of flame
spread but probably a major role in terms of smoke production. The
London Underground experts could not agree amongst themselves on
the mechanism of the involvement of the paint, and none of them
provided adequate theoretical or experimental supporting evidence.
The Harwell computer simulation and the one-tenth scale model tests
provided a possible mechanism for the flashover, but before this could
be accepted more work was necessary.

46. I decided to allow further work on the fire dynamics up to 31 July 1988.
Subsequently, I extended the deadline to 31 August 1988 to allow the
Scientific Committee to hold a further meeting and to attend a fire test
at Buxton on a one-third scale model of the King's Cross escalator and
shaft, and for the parties to make submissions on this additional work.

Post Part Two Investigations

47. During the Investigation Mr Cockram, London Underground’s building
services manager, presented a prediction of the air flow in the Piccadilly
Line and Victoria Line escalator shafts, based on train movements
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during the crucial period 19:30 to 20:00 on 18 November 1987. This is
reproduced in the graph at Figure 17. It shows that the air velocity in
the Piccadilly Line escalator shaft changed from 1.75 metres per second
downwards at about 19:41, to 3.25 metres per second upwards at 19:45.
These velocities were computed in the absence of a fire on escalator 4.
1t will be noted that this change of velocity occurs in the crucial period
of build-up to flashover.

Harwell extended their computer simulation to model the pressure
effects corresponding to the air velocities computed from train
movements (Report 25b) with three heat sources including one of 1
megawatt increasing to 2 megawatts. Though these changes brought
about changes in the air flow and temperatures predicted, there was
still a pronounced trench effect, and separation of flow occurred higher
up the trench.

Following fire tests on one-tenth scale models of the escalator, the
advice of Cambridge Environmental Research Consultants Ltd was
sought on scaling criteria. They gave detailed consideration to this
problem {Reports 1a, b) and recommended a one-third scale model.
They also advised on the scaling-up of fire spread data from such tests
to full scale.

As a result of the advice, the Health and Safety Executive at Buxton
proceeded to build a one-third scale model of the Piccadillly Line
escalator 4, the shaft and tube lines ticket hall, which was very fully
instrumented. A first test on this model was carried out on 22 July 1988
and the Scientific Committee met at Buxton on 12 August 1988 to view
a second test. In the first test the ceiling of the escalator shaft and ticket
hall was unpainted. In the second test the metal lining of the escalator
shaft and the metal surface of the ticket hall were painted with an
arbitrarily selected paint. It was recognised that it was impossible to
reproduce the very complex multi-layer paint system on the ceiling of
the Piccadilly Line escalator shaft. In these tests the fire was initiated
half-way up the escalator. The tests clearly substantiated the trench
effect, and also the separation of flow with a stream of hot gas spiralling
across the ceiling and involving the paint. It also provided a view of the
eruption of fire into the ticket hall in the form of discrete flames and
then a more continuous jet from escalator 4 onto the ceiling of the ticket
hall and its spread across the ceiling. Plates 28-31 show the one-third
scale model before and during a test. (Further details of the one-tenth
and the first one-third scale model tests are provided in Report 11n.)

Dr Drysdale (Report 4n) reported on further fire tests on one-tenth scale
models of the escalator to examine the effect of the geometry of the fire
on the development of the trench effect. These demonstrated that if
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both balustrades were alight the tips of the flames merged over the
centre line of the channel and were deflected up hill. When both sides
: and the floor were burning these effects were more pronounced. Further
i tests confirmed the importance of a fire across the floor of the escalator
in encouraging the development of the trench effect.

52. Following the meeting of the Scientific Committee on 12 August 1988,
final submissions were received from the parties. There was general
agreement about the importance of the trench effect and the separation
of flow leading to a spiralling flow across the ceiling and a continuing
flow up the trench. The views submitted by London Underground were
coordinated by their Scientific Adviser, Mr Osborne (Report 15h). There
was a general consensus amongst their advisers which Mr Osborne
expressed in this first conclusion:

“The demonstration, by computer simulation and fire modelling, of
a ‘trench effect’ has shown that a mechanism exists for a fire within
the escalator trough to develop very rapidly indeed. This is a newly
discovered phenomenon, not previously identified in any previous
fire situations or tests and not anticipated even in expert circles.”

He noted that there were areas of uncertainty where he thought the
trench effect did not provide a complete explanation of the accounts
given by witnesses. However, in his final conclusion he stated:

“The second test left the instinctive impression that it bore a good
qualitative relationship to the actual event.”

Conclusions

53. I conclude from the witness evidence that the development of the fire
until shortly before the flashover was as follows:

(i) The fire was initiated by smokers’ material, probably a carelessly
discarded lighted match, which fell through the clearance between
the steps and the skirting board on the right-hand side of escalator
4. Tt fell onto the running track between the chain and trailer
wheels, where there was an excessive accumulation of readily
ignitable grease and detritus.

(ii) The fire on the running track probably started in the vicinity of step
48 at about 19:25. Since the escalator was moving, the fire was
carried up to at least one other location in the vicinity of step 70 and
probably to other sites, and in particular one near the top. The fire
was also transmitted to the left-hand side of the escalator
somewhere in the vicinity of step 70, probably by flame spread
beneath the steps where there was grease and detritus.

111

I——_—



I TO22L40 0001803 472 M

(iii)

(iv)

(vi)

Although the fire beneath the escalator was not as fierce as that
above, the heat output was enough to produce significant
preheating of the balustrades and decking, which made them more
susceptible to ignition and spread of fire.

The fire on the running track ignited the dry plywood skirting
boards, which were impregnated with oil and grease and thus
readily ignitable. This provided a path for the fire beneath the
escalator to spread to the upper side.

The flames between the steps and skirting board were the source
of ignition of the rubber dressguard, the balustrades coated with
yacht varnish, and the steps and risers. The fire was at this stage
when seen by P. C. Kukielka some few minutes before the flashover.

Until about 19:43 the main fuel involved in the fire would have been
wood, with some grease and the rubber of the dressguard. This
would have produced the smoke variously described as white,
greyish-white or grey, with a smell mainly of wood fire.

54. The main point of contention amongst the scientists was the
explanation for the extremely rapid development of the fire in the last
two minutes and its violent eruption into the ticket hall accompanied,
or maybe preceded, by very thick black smoke. I have concluded that:

@

(i)

55. On

The computational work carried out by Harwell first drew attention
to an important and unsuspected phenomenon in the form of the
trench effect. In the computer simulation the airflow resulting from
the fire in the trench formed by the balustrades and steps, instead
of rising more or less vertically to the ceiling and flowing up the
apex of the ceiling, flows up the trench. Further up the trench the
flow separated into two streams; the top stream rose out of the
trench, spiralled in a clockwise direction up the facia board and
across the ceiling, as viewed from the bottom of the shaft. The
second stream remained in the trench and continued up the
escalator shaft into the tube lines ticket hall.

The experimental work on scale models carried out by Dr Drysdale
and the Health and Safety Executive at Buxton served to confirm
the existence of a trench effect in which the flames rapidly extend
up the trench until they erupt into the ticket hall, as postulated by
the Harwell computational work.

the basis of the witness and scientific evidence, I have concluded

that the rapid eruption of the fire and black smoke into the ticket hall
was caused as follows:

()

A symmetrical fire developed across the trench formed by the
escalator balustrades and steps probably in the vicinity of step 70,
with a further fire in the vicinity of step 48. This corresponded with
the account of the fire given by Fireman Button.
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(i) At 19:43 or shortly before, the fire had begun to lie down in the
trench, a process perhaps accelerated by the switch in direction of
the airflow caused by train movements at about this time. The
firemen who saw it at this time may not have realised that the
flames were stretching up the escalator, but Mr Saeugling from the
lower concourse saw flames 