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FLIGHT SAFETY
RAF MUSEUM, HENDON, 15 OCTOBER 2005.

WELCOME ADDRESS BY THE SOCIETY’S CHAIRMAN
Air Vice-Marshal Nigel Baldwin CB CBE FRAeS

Ladies and gentlemen — good morning. It is a pleasure to welcome
you to what should turn out to be another fascinating day. Most of us,
one way or another, have had something to do with our subject.
Fortunately, we are the survivors. Many here will have friends who
are no longer with us because of some aspect of today’s subject.

Before I introduce our Chairman for the day, let me give my usual
thanks to Dr Michael Fopp, the Director of the RAF Museums, and his
staff for the use of their splendid facilities and their usual warm
welcome and help. We would be lost without you.

Our Chairman today, Air Cdre Richie Profit, spent thirty years in
the Royal Air Force, flying most of the time, mainly Hunters, Harriers
and Jaguars. He was the RAF Inspector of Flight Safety when the
Cold War unexpectedly ended so he applied for ‘demob’ to make his
fortune in the world of civil aviation safety. This was a specialisation
in which he had first hand experience, having lost three Harriers as a
Squadron Commander, five Jaguars as a Station Commander and an
average of nineteen aircraft a year as IFS.

He joined National Air Traffic Services Ltd in 1990 as Director
Safety, Security and Quality Assurance. He left NATS in 1997 to join
the Civil Aviation Authority’s Safety Regulation Group at Gatwick,
initially as Head of the Aerodrome and Air Traffic Standards Division
but he became a member of the CAA Board later in the year as Group
Director Safety Regulation. The next six years were unusually
eventful for the CAA, not least because of the Air France Concorde
accident and the need for the CAA to restore British Airways’
Concorde fleet’s Certificates of Airworthiness before it became
uneconomical to keep it flying. He retired from the CAA at the end of
2003 and is currently one of the four independent non-executive
directors on the Rail Safety and Standards Board.

Richie: you have control



INTRODUCTION BY SEMINAR CHAIRMAN
Air Cdre Richie Profit

The original aim of this seminar was to explore the history of the
evolution of flight safety in the lifetime of the Royal Air Force.
During the planning phase, however, it soon became apparent that
there was little recorded evidence of a coherent policy, strategy or
even a theme for the development of flight safety in the UK Armed
Services. This is not the case in civil aviation. However, apart from a
changing flying accident rate, there is ample evidence of major
technological developments, changing attitudes, changing cultures and
changing approaches to dealing with accidents that have all affected
flight safety performance over the years. The society has assembled a
team of distinguished and authoritative speakers who will cover these
topics today.

Jock Lowe, the Chief Pilot and Operations Director on the British
Airways Concorde fleet for many years, once said that the biggest
problem converting ex-military pilots to airline flying is to convince
them that aircraft are not expendable. This is not surprising. With a
history of two world wars, and a wide variety of smaller conflicts, in
which the RAF has played a major part, aircraft were certainly
expendable in all of them. By way of a simple example, in the period
between the Battle of France in May 1940 and the end of the Battle of
Britain in September the RAF lost 1,300 aircraft; by the end of that
year the total had risen to well in excess of 2,000. While flight safety
was always important, operational effectiveness had to take priority.
However, unless a balance is struck, operational effectiveness starts to
become restricted by the flying accident rate. During today’s seminar,
you will hear of the many developments, innovations and changes in
attitude that have contributed to establishing that balance.



ACCIDENTS - INVESTIGATION, INSTITUTIONS AND
ATTITUDES 1910-1918

Wg Cdr Jeff Jefford

‘Jeff’ joined the RAF in 1959 as a pilot but (was)
soon remustered as a navigator. His flying
experience included tours with Nos 45, 83 and 50

_ Sqns and instructing at No 6 FTS. Administrative

i By L and staff appointments involved sundry jobs at

| Manby, Gatow, Brampton and a total of eight
years at HQ Strike Command. He took early

‘ L retirement in 1991 to read history at London
University. He has three books to his credit and

has been a member of the Society’s Executive Committee since 1998;
he is currently editor of its Journal.

In the beginning there was the Aero Club. There was the
Aeronautical Society, of course (not Royal until late-1918), and there
was the Air Battalion of the Royal Engineers, but the institution that
was most influential in promoting the development of practical
aviation was the Aero Club. Formed in 1901, it became the Royal
Aero Club (RAeC) in 1910, by which time powered flight had become
a reality in this country and, as an inevitable consequence, so had
flying accidents.

The first British aviator to lose his life was Charles Rolls, of Rolls-
Royce, in 1910. Rolls had added a supplementary, French-designed,
tailplane to his, Short-built, Wright Flyer. While competing in a spot
landing competition at Bournemouth he was obliged to impose a pitch
demand which overstressed the lengthened tailbooms; one of them
broke and the whole contraption collapsed. And so we have Flight
Safety lesson Number One — don’t do things to your aeroplane
without the sanction of the Design Authority.

Seven men died during 1911 making a grand total of nine fatalities
from the 110 pilots who had qualified for Aero Club certificates by the
end of that year. That represented an 8% casualty rate, compared to
5% in France, where some 500 pilots had qualified, and an appalling
34% in the USA — twelve pilots out of only 35.

This prompted the Royal Aero Club to take action which it did by



setting up its Public Safety and Accidents Investigation Committee. Its
aims were to seek the co-operation of aviators in preventing dangerous
flying and to arrange for the preparation of reports on the causes of
accidents — military as well as civilian.

The Committee’s first report (of twenty-six published before war
was declared)l covered the loss of a Flanders F.3 monoplane, which
resulted in the death of both occupants. The Committee sat on three
days and heard evidence from, among others, two eye-witnesses, both
of them qualified pilots, and from the designers of both the airframe
and the engine. Its conclusion was that, at about 500 feet, the pilot had
begun a turn to the left in a tail-down attitude; a side-slip had
developed which turned into a steepening dive and the aircraft hit the
ground nose-first almost vertically. Now that may sound like a stall
and spin but the term ‘spin’ had yet to be coined in 1912, although,
with hindsight, there can be little doubt that a number of accidents that
were classified as ‘side-slips’ at the time were actually spins.

In this instance, the pilot had obviously lost control and it was
surmised that, because he had not been strapped in, as the nose-down
attitude had increased he had been thrown forward onto the controls
thus pushing the nose down even further, catapulting him out to hit the
ground some 60 feet from the wreckage. It was suggested that, had he
been securely strapped in he just might have been able to recover the
situation.

Thus began the process of analysing accidents and learning from
our mistakes that continues to this day — and you may consider that
‘learning from our mistakes’ — is as good a working description of the
flight safety game as any. In this case the lesson learned, or at least
taught, was ‘clunk, click — you know it makes sense’. And I would
stress the point that much of the ‘best practice’ that we take for
granted today was an innovation when it was first introduced. For us it
is second nature to strap in. But in 1912 that simply hadn’t occurred to
anyone. After all, one didn’t strap-in on one’s horse, or in one’s motor
car; so why do it in one’s aeroplane? Well, obviously, because it’s a
long way to fall! But people were still falling out of their aeroplanes
two years later.

There were two other incidents worthy of our attention in 1912.
The first was in August when Frank McClean flew his Short seaplane
between the spans of Tower Bridge. He said that he hadn’t meant to
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but his aeroplane wouldn’t go any higher and, quite coincidentally,
there just happened to be a photographer on hand, complete with
tripod, bellows camera, etc so the incident was recorded for posterity.
This had clearly been a case of an accident looking for somewhere to
happen, but it was not actually an infringement of flying discipline
because, as yet, there wasn’t a rule against it — but there probably was
by tea time.

The second notable event occurred during the Army’s autumn
manoeuvres when four RFC officers died in two separate crashes, the
first involving a Deperdussin monoplane, the second a Bristol-
Coanda. The Secretary of State for War, Col Seely, set up a
Departmental Committee to investigate the circumstances and its
report was published in early 1913.> Leaving aside the contentious
question of the ‘monoplane ban’,’ the most significant
recommendation made by the Committee in the context of today’s
seminar was that:

‘No machine should be taken into use until after examination
and approved test, and all machines should be regularly
inspected, especially after any serious damage or repair.’

A few months later Lt Desmond Arthur died when he crashed in a
BE2. This accident was the subject of the Public Safety Committee’s
twelfth report,’ which noted that witnesses had reported that the
starboard upper wing structure had failed. Examination of the
wreckage revealed that the spar and wingtip had been damaged at
some time in the past and that the repair had been made ‘in a most
improper and unsafe manner.” The report’s chief conclusion pretty
much echoed that of the Monoplane Committee, in that it
recommended that all repairs should be scrutinised by a competent
inspector and that all work carried out be documented and retained to
create a history of each individual airframe. Incidentally, Lt Arthur
had been thrown out of the aeroplane and had landed 170 yards from
the wreckage. He had been strapped in, but his seat belt had broken.
So, the report also concluded that we needed stronger straps and more
secure anchorages. Another lesson learned.

As yet the War Office had still to implement the Monoplane
Committee’s recommendation but it finally got around to it at the end
of 1913 when it established the Inspection Department of Military



George Cockburn, pioneer

aviator and founder
member of the AID, who
would become an
acknowledged  expert in
accident investigation.

~ Inspectors
. viewers and clerks. Only three months
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Aeronautical Material. Maj John Fulton
was appointed as Chief Inspector and

~ his staff included an Inspector of

Aeroplanes, Geoffrey De Havilland, an
Inspector of Engines, Capt R K
Bagnall-Wild plus three Assistant
and eighteen examiners,

after Fulton’s empire had been set up it
was renamed to become the more
familiar-sounding Aeronautical Ins-
pection Department — the AID.

When WW 1 ended, just five years
later, this organisation would have an
establishment of more than 10,000 and
Bagnall-Wild, by now a brigadier,

would be running it in succession to
Fulton who had died of pneumonia in 1915.

In July 1914 De Havilland moved elsewhere and his place as
Inspector of Aeroplanes was taken by George Cockburn, one of the
three Assistant Inspectors. Cockburn was a real pioneer aviator, the
holder of Aero Club Certificate No 5, and he was to become a
prominent figure in the field of accident investigation.’

Meanwhile, in March, the War Office had published the AID’s
Terms of Reference.® This document ran to seven pages but, so far as
the RFC was concerned, we can condense it to just four key items:

a. Every aeroplane was to be inspected by the AID after 100 hours
or 12 months, whichever came first.
b. Any aeroplane was to be inspected when so requested by
Commandant CFS.
c. The AID was to advise on appropriate repairs and then inspect
and certify all work carried out.
d. The AID was to examine wreckage and prepare reports on
accidents:

1. whenever fatalities had occurred and

ii. on other occasions when specifically asked to do so.

In addition to this relatively parochial in-Service activity, the AID
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had a far-ranging remit within the aircraft industry where it was to
inspect the manufacture of all components and spares and the erection
and assembly of new airframes and engines being built for the War
Office — but not the Admiralty.” This process led to a good deal of
very useful standardisation of the specification and design of
common-user items like turnbuckles, nuts, bolts, washers, rigging
wires and all manner of grommets, widgets and gizmos.

In April 1914, while completing the second half of the qualifying
test for his RAeC certificate, the RFC’s Sgt Deane climbed to about
1,000 feet in a Bristol Boxkite and then entered a steep spiral dive. At
about 400 feet he fell out. Once again, the Public Safety Committee
was obliged to recommend that all aeroplanes should be fitted with
seat belts.® We learn only slowly.

In June 1914 the RFC held its so-called Concentration Camp on
Salisbury Plain and No 2 Sqn was ordered down from Montrose to
take part. By the fourth day the ten BEs had reached West Hartlepool.
On the next leg one aeroplane was obliged to turn back and attempt a
landing in sand dunes which resulted in significant damage to the
airframe. The other nine ran into fog shortly afterwards which
precipitated a series of forced landings in the course of which three
more aircraft were wrecked with the loss of one pilot and his air
mechanic passenger. The moral of this one was that it is a good idea to
check the Met forecast — and even in those days it would have been
possible to telephone down the route to get ‘an actual’.

A few weeks later war was declared. Of the 863 certificates issued
by the RAeC up to 4 August 1914, 492 had gone to military pilots, 25
of whom had subsequently been killed in accidents. This represented
something like a 5% loss rate over a five year period, but in reality it
was closer to 10% because not all of the 492 had maintained their
currency or had their qualification endorsed by the RFC by attending a
course at the CFS. In practical terms there were fewer than 250 pilots
actually available to the RFC/RNAS in August 1914.

With the outbreak of war all civilian cross-country flying was
suspended under the terms of the Air Navigation Acts of 1911 and
1913. Thereafter, apart from flying training being conducted in the
immediate vicinity of civilian schools, now operating largely under
contract to the RFC or the RNAS, practically all aviation, and along
with it the incidence of accidents, became a military affair.
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A DH 4 that spun in at Scampton in 1918.

The relatively light construction of contemporary airframes, and
the sometimes temperamental behaviour of their engines, both
represented flight safety hazards in their own right in 1914-15.
Crashes were far from unusual and in the majority of cases the cause
would have been obvious. Apart from engine failure, most will have
been due to some combination of inexperience and/or incompetence as
a direct consequence of the brevity and inadequacy of the flying
training that was on offer. Indeed. as late as the spring of 1917, it was
still quite common for newly qualified pilots arriving in France to
bend an aeroplane or two before they got the hang of it.

Because so many military aviators died as a result of them, one
specific hazard that we do need to consider is ‘the spin’. In the early
days, the spin was regarded with considerable trepidation, perhaps
something like the ‘sound barrier’ of the 1940s. That is to say that it
was a recognised problem to which there was no convenient solution.

It is generally accepted that the first pilot to have recovered from a
spin was Frederick Raynham who did it in 1911, but by accident
rather than design. He was followed by an RNAS officer, Lt Wilfred
Parke, who inadvertently spun an Avro cabin biplane in front of
competent witnesses. Having tried everything else, he applied
opposite rudder. Much to his, and everyone else’s, surprise, the
aeroplane began to behave itself and he landed safely. The logic of
this was not understood in 1912 and, at the time both Farnborough and
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the National Physical Laboratory were preoccupied with trying to
achieve longitudinal, rather than directional, stability. For the time-
being, therefore, the so-called ‘Parke Dive’ was something to talk
about, not emulate; the answer to the spin was not to get into one and
that more or less remained the case for another five years.

When Lanoe Hawker took No 24 Sqn and its new DH 2s to France
in February 1916 he soon realised that his pilots had no idea how to
recover from a spin. Hawker did, as he demonstrated by climbing up
to 8,000 feet over the aerodrome and deliberately inducing a series of
spins, both to the left and to the right, power on and power off,
recovering with no difficulty in every case. While this was a great
confidence booster for No 24 Sqn’s pilots, however, the word was still
slow to spread and as late as August 1916, Major Frank Goodden, the
chief test pilot at Farnborough, was tasked with establishing that,
contrary to damaging rumours, the FE8 was not particularly prone to
spinning and that it was possible to recover if it was spun —
intentionally or otherwise. This was critical stuff, of course, because in
air combat it was all too easy to induce a spin inadvertently and, for
those who had the confidence to do it on purpose, a spin was as good a
way as any of breaking off an engagement. But either way, one
needed to be able regain control at will.

Goodden’s trials exonerated the FE8 but his report was not widely
publicised so advice on spin recovery was still slow to percolate down
through the system. It was not until Smith-Barry began to get a grip on
flying training that the spin finally began to lose its mystique, to the
extant that it had become a standard practical training exercise by the
summer of 1917.

Even so, a survey of training accidents, involving only Camels,
RES8s, SE5as and DH 4s — just four types — and occurring in May 1918
alone, showed that in the course of that one month no fewer than
forty-one aircraft had been lost to spins, half of them Camels.’
Interestingly, the recommended method of recovery at the time was to
centralise the controls with the stick forward; it was not until the
early-1930s that the refinement of applying opposite rudder was
introduced. It is also worth recording that, while the Camel
undoubtedly deserved its reputation as a fighting machine, it could be
very unforgiving. Of the 831 pilots who lost their lives flying Camels,
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almost half (49%) died in flying accidents rather than in combat.

It is worth taking a slight detour here to make the point that we
write history by interpreting the evidence that remains. A copy of last
month’s accident stats (or last month’s anything) is wastepaper that
tends to be turned over, used as a scribbling pad and then thrown
away. That same piece of paper a hundred years later is no longer
rubbish; it is now an invaluable primary source. But relatively few
documents survive the wastepaper stage to mature into historical
artefacts. So — never throw anything away. This point is raised
because, although the RFC will have held Courts of Inquiry into most
accidents, certainly those occurring in this country, and there will have
been Coroner’s Inquests in many cases, there seems to have been little
attempt to collate accident data. I doubt that that was really the case
but, if the information was recorded, it appears not to have been
preserved or, if it was, it has been very well hidden, although it may
still be lurking in some dark corner of the archives. From January
1917 onwards, however, there is a good deal of contemporary
statistical information.

In the spring of 1917, the War Office and Admiralty were relieved
of their responsibilities for industrial inspection which were now to be
centralised and standardised under the Ministry of Munitions, which
thus took over the AID. So far as accident investigation was
concerned, the new Cowdray Air Board decided to adopt a more
sharply focused and analytical approach and in May 1917 it asked the
Advisory Committee for Aeronautics to assume responsibility for this
task. This it did by setting up an Accidents Investigation Committee
under the Chairmanship of Col Mervyn O’Gorman, the Consulting
Engineer to the DGMA.."

The Committee’s brief was to investigate any accident, the cause
of which was ‘obscure, unexplained or presents some special feature’,
but not accidents which were due to obvious causes. The Committee
had only five permanent members,'' although it had the power to
summon anyone it wanted. One of the permanent members was
George Cockburn who, as a result of his experience as the AID’s
Chief Aeroplane Inspector had become something of an expert in the
field of accident investigation.

The Committee’s remit was not confined to accidents involving
fatalities but they were clearly not short of material to work on since,
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A founder member of the Air Battalion
in 1911, Lt-Col Alan Carden,
commanded the Air Park when the
RFC first crossed the Channel in 1914
and in 1917 he became Director of the
newly created Accidents Department.

leaving aside those from which the
occupants had walked away, 1917 had
seen 380 fatal accidents to UK-based
aircraft. These had involved 481 people
Ve X of whom 430 had lost their lives.

R S > | By the time that the Committee
\[‘ T r';m 97;1‘,;‘ submitted its final report in November
: - = 1917" it had investigated more than 100
incidents. The report concluded that there was much to be gained by
such a painstaking approach and noted that it had been possible, for
instance, to identify common factors relating to individual types of
aircraft and thus to recommend specific modifications or further
investigation into particular phenomena. The Committee considered
that its work had been well worthwhile and endorsed an Air Board
proposal that the task should be taken over by the military.

This proposal was put into effect by the recently established Air
Ministry which promptly set up an Accidents Department under Lt-
Col Alan Carden. A founder member of the Air Battalion, Carden had
gained his RAeC ‘ticket’ in 1912, and he had done it single-handed —
because he had only one hand. An engineer, rather than a pilot, when
the RFC first crossed the Channel in August 1914 Carden had been in
command of the Aircraft Park. Having borrowed Cockburn from the
Ministry of Munitions, a loan that was made permanent in the
following May, the new Department was in business before the end of
December 1917.

In essence the Accidents Department worked to much the same
brief as the previous Committee in that it investigated only those
incidents from which something might be learned. In such cases a full
report was produced. Some were signed by Carden but most of the
paperwork that emanated from the Branch was signed off by
Cockburn. Many, perhaps most, of these reports have survived and




17

may be examined at Kew.

Taking an early example at random,” it concerns a Curtis JN3,
A1259, flying from Stamford on 19 December 1917. It had fallen off
the top of a loop and suffered a structural failure in the ensuing dive —
one wing broke away, and the aircraft spun in killing the student pilot
who had a total of 18 hours flying time, 10 of them solo on type. An
interesting feature of the report is that it included the following
summary of the aeroplane’s career to date, thus indicating that the
RFC was now routinely complying with the recommendations made
by the pre-war Public Safety Committee:

‘It was erected by the 18th Wing Repair Section, Northolt, and
handed over to No 11 RS on 11.8.16. Its previous (ie Canadian
— see below) history is unknown. It was first flown on 31.8.16
and had a total of 224 hours. A précis of repairs is appended.’

The report noted that two of the drift wires had broken and that
subsequent testing had indicated that one of them had been below the
specified strength. This was not cited as being the primary cause of the
accident, however, this simply being put down to the fact that it was
‘extremely doubtful’ that a Curtiss Jenny had ‘sufficient margin of
strength to safely withstand’ the stresses likely to be imposed by a tyro
pilot attempting an extreme manoeuvre. But it was a particularly
significant observation in the light of another remark contained in the
report to the effect that ‘the aeroplane had not been built under AID
inspection.’

So how had it managed to avoid the scrutiny of the eagle-eyed men
of the War Office’s AID? Because it had been built in Canada, to an
RNAS order, and then imported. At the request of the War Office,
some of these aeroplanes had subsequently been diverted to the RFC,
and it was not until then that they were subjected to an adequate
degree of professional scrutiny, as Lt-Col Fulton was to discover
when he personally inspected one of the first to be erected. What he
found moved him to write to the War Office as follows:'*

‘I think it necessary to place on record that constructionally this
machine leaves a great deal to be desired. The workmanship
and material throughout are of cheap and typically American
kind .... It is impossible to effect any improvement in the
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machines without practically scrapping all the existing fittings
and making new ones .... The use of these machines is only
justified by war necessity.’

Which explains the Accidents Department’s easy conclusion with
regard to the loss of A1259. The final remark in Fulton’s report, to the
effect that flight safety takes second place to wartime pragmatism, is
particularly notable.

In the course of 1918 the Accidents Department would record a
total of 2,681 serious accidents to UK-based aeroplanes, ‘serious’
being defined as those involving a fatality or an injury resulting in
absence from duty of more than seven days."> Of these it investigated
231, about 9%, which was sufficient to permit the identification of
specific areas of concern, of which the classic example is the DH 6
trainer. Several, instances of loss of control were diagnosed as having
been caused by aerodynamic problems which were cured by reducing
the excessive camber on the leading edges of the high-lift wing
sections, reducing the angle of incidence of the tailplane, narrowing
the chord of both rudder and elevators and re-rigging the wings to
introduce a substantial degree of back-stagger.

An indication of the interest being taken in analysing the causes of
accidents, if not actually trying to prevent them, was the publication in
August 1918 of an Order concerning Courts of Inquiry into Flying
Accidents which refined and amplified previous advice on what was
to be done and explained why.'®

By this time Cockburn was producing monthly accident
summaries. The graph at Figure 1 is based on his figures'’ and shows
the numbers of UK-based fatalities, in training, during the last year of
the war and it is apparent that a corner was turned in the summer of
1918. That will have been the result of the RAF’s restructuring of
flying training which involved the wholesale conversion of existing
units into Training Depot Stations (TDS), a concept that had first been
introduced on a trial basis a year earlier and which implied, among
other things, a total commitment to Smith-Barry’s philosophy. And, if
nothing else, it certainly seems to have reduced the number of flying
accidents.

But flight safety is not really about numbers of accidents, because
you can reduce the numbers by flying less — to zero if you stop flying
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altogether. The real test is the accident rate and Figure 2 uses the same
information as Figure 1 but relates it to the numbers of hours being
flown. The raw graph looks a bit random, but the superimposed line
shows that the underlying trend, upward to begin with, had definitely
adopted a downward gradient by the autumn. Incidentally, the RAF’s
current major accident rate is of the order of 0.25 per 10,000 hours
which would barely register on the chart. And this is not even a fair
comparison because the graph reflects fatalities whereas the recent
figure is for aircraft lost — today, in most cases, the crew will have a
better than even chance of surviving.

Cockburn was not simply compiling statistics for their own sake,
of course. By breaking down the figures by cause and/or aircraft type
a number of flaws were revealed, permitting appropriate remedial
action to be taken. For instance, a spate of fatal accidents in which the
wing structure of DH 4s and ‘Os had mysteriously collapsed was
eventually shown to have been due to the initial failure of the
tailplane. An interim solution was provided by additional bracing
struts pending the introduction of a completely redesigned and
restressed tailplane. Then again, accidents involving Camels, and to a
lesser extent, RE8s and BE2es were traced to defective, or barely
acceptable, ‘spiral grain’ timber being used in the construction of wing
spars. This was clearly a ‘quality control’ issue and, once the AID
inspectors had been alerted to the problem, it was virtually eliminated.
Similarly, nine failures of the wing leading edges of SESas during the
first six months of 1918 led to a modification programme and there
was only one such incident during the next six months.

Most of what I have said up to now relates to the RFC and RAF in
the UK, essentially training units. What about the bits that were doing
the fighting? Needless to say, a far more robust attitude prevailed on
the other side of the Channel. By the summer of 1918 new pilots
arrived in France with more than twice as much flying experience as
they had done in the old days — more like 80+ as opposed to fewer
than 40 and they had been through a far better structured sequence
and been taught in accordance with the gospel as preached by Smith-
Barry. At least that was the theory, although there is plenty of
evidence to suggest that the system was still working at rather less
than 100% efficiency even when the war ended.

Even so, it was a vast improvement on 1917 and the incidence of
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new boys bending their aeroplanes was much reduced. Thereafter,
once a CO had accepted that a pilot was competent, if he was able to
walk away from a subsequent crash, that was probably the end of the
matter. That is not to say that accidents in the field were simply being
swept under the carpet, of course. Even if no one had been hurt, it was
still necessary to account for the loss of an aeroplane so a Casualty
Report, an Army Form W3347, was always raised.

Again, there are scores of these at Kew. Taking one at random, it
concerns a Sopwith Camel, F3949, of No 203 Sqn which was
involved in an accident on 28 October 1918."® As with the example of
the Curtis JN3 in 1917, the Camel’s paperwork provides evidence of
meticulous record keeping, telling us that the airframe had flown 24
hours and its engine (a Bentley BR1, serialled V.2551) had run for 26
hrs and 40 mins. The aeroplane had struck a mound of earth on take
off and clipped the tips of its propeller blades. It managed to get
airborne but with its cropped prop it was short on power and the pilot
was unable to avoid some telegraph wires while attempting to land
and the aeroplane was substantially wrecked and thus written off. The
explanation for the loss was self-evident, so there was no mystery to
solve. It had been no one’s ‘fault’ and the pilot was unhurt. So that
was that. There was no need to make a fuss. The squadron’s
Recording Officer will simply have completed the W3347, in
collaboration with the pilot and any other interested parties, dropped it
in the CO’s In Tray, along with the piles of routine returns requiring
his autograph, and, having recovered it from the Out Tray, despatched
it via Wing and Brigade to HQ RAF. Another form would have been
completed to indent for a replacement aeroplane which would
probably have been delivered the next day and life would have carried
on as before.

That is not to say, of course, that HQ RAF would not have reacted
if a trend had become apparent but in France the focus was on combat
and tactics rather than accident analysis. That said, with the Accidents
Department identifying design faults and manufacturing defects by
analysing the many incidents that were occurring in training, trends of
that nature were already being dealt with. The problem in France
would have been more to do with flying discipline and trying to
maintain that elusive balance between ‘press on spirit’ and
foolhardiness.
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Notes (document annotated ‘AIR’ may be viewed at the National Archives at Kew):

' AIR1/733/199/7.

2 AIR1/2100/207/28/11. The Committee comprised: Chair — Dr R T Glazebrook
(Director of the National Physical Laboratory); Brig David Henderson (DGMA); Maj
Frederick Sykes (Commandant Military Wing, RFC); Maj Robert Brooke-Popham
(OC 3 Sqn); Mervyn O’Gormam (Superintendent Royal Aircraft Factory); Lt Spenser
Grey (Naval Wing, RFC); F W Lanchester (noted physicist).

3 Of the total of sixteen aeroplanes that had been involved in fatalities thus far,
eleven had been monoplanes. Without waiting for the outcome of the investigation,
Seely had promptly banned his pilots from flying monoplanes. But, since the First
Lord of the Admiralty, Winston Churchill, had declined to follow suit, this edict had
applied only to the Military Wing of the RFC so that pilots of the Naval Wing could
still fly any aeroplanes that took their fancy.

* AIR1/733/19977.

> When the Admiralty was offered the use of the RAeC’s aerodrome at Eastchurch
and free tuition in two of Frank McClean’s aeroplanes — this was in 1911, before the
creation of the RFC — it was Cockburn who taught the first four naval pilots to fly:
Longmore; Samson; Gerrard and Gregory.

®  AIR1/783/204/4/534.

" Prior to January 1917, when it established a Fifth Sea Lord to look after naval
aviation, issues relating to the design and construction of aeroplanes and to the
provision of aeronautical stores had simply been regarded as additional functions to
be discharged by the Third and Fourth Sea Lords, along with those traditionally
associated with more conventional naval business. Although this would have included
‘quality control’, the RN did not set up a dedicated organisation equivalent to the
Army’s AID. Nevertheless, it will have benefited from the work of the AID, since the
latter was effectively establishing what came to be regarded as ‘the industry standard’.
®  AIR1/733/199/7.

AIR1/680/21/13/2207. Report G.9 ‘on accidents to Sopwith Camels with special
reference to spinning’, prepared by the Accidents Committee of the Advisory
Committee for Aeronautics.

' AIR1/515/16/3/82.

" The permanent members, in addition to O’Gorman, were: Prof J E Petavel
(Manchester University and a member of the Advisory Committee for Aeronautics);
G B Cockburn (representing the Controller of Aeronautical Supplies); Capt S R
Stammers (No 39 Sqn, representing the DGMA); and A Ellerton (Secretary).

> AIR1/28/15/1/139.

P AIR1/515/16/3/82.

4" Quoted in J M Bruce’s The Aeroplanes of the Royal Flying Corps (Military Wing),
p202. (London: Putnam, 1982).

" AIR1/984/204/5/1172 and 1174.

6 AMWO 910 of 29 August 1918.

7 AIR1/680/21/13/2207.

AIR1/860/204/5/423.

oo
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THE EVOLUTION OF PARACHUTES FOR AIRCREW
AVM Alan Johnson

Alan Johnson was commissioned in 1957 as a
National Service Medical Officer. After qualifying
as a parachutist, he served with a Parachute
Rescue Team in Cyprus and became a founder
member of the RAF Sports Parachute Association.
Later he was a member of the Joint Services High
Altitude  Parachute Trials Team, became

: Chairman of the British Parachute Association
Safety and Training Committee and led the British Team at the World
Parachuting Championships in Yugoslavia (1970), the USA (1972)
and Hungary (1974). Along the way, he obtained the first Diploma in
Aviation Medicine and was Head of Training at the Institute of
Aviation Medicine.

Introduction

In 1910 the Honourable Charles Rolls (of Rolls-Royce fame) was
piloting a Wright biplane in a competition at Bournemouth when his
rudder control failed and he crashed to his death from some 300 ft. He
had the distinction of being the first Englishman to be killed in a
flying accident. His death greatly affected his friend Everard Calthrop,
a one time Indian Railway engineer who decided to devote his life to
the development of an effective life saver — the parachute.

Parachutes were not new. Their history goes back into the realms
of antiquity. This paper will cover the historical development of
parachute design, their use as a means of unassisted escape and safe
descent from balloons and aircraft in particular by the Royal Air
Force.

Early days

There are stories, mostly unsubstantiated, of the Chinese using
umbrella-like devices to jump from the Great Wall but the first
authenticated design appears in Leonardo da Vinci’s Codex Atlanticus
(1485). The shape and dimensions are familiar and, constructed of the
right lightweight materials (not available at the time), would
undoubtedly have ensured a safe rate of descent by the user. A century
later Fausto Veranzio sketched a similar design Homo Volens. A
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French physician Dr le Normand contemplated the use of such a
device for escape from burning buildings but the real impetus awaited
the development of flight. Le Normand is credited with the
introduction of the word ‘parachute’, a French/Greek word meaning
‘Against-Fall’. The 18th Century saw the introduction of the balloon
and in 1784 Pierre Blanchard launched several animals from his
balloons using fabric cone-shaped parachutes. The first man to make a
parachute descent was another Frenchman Andre-Jaques Garnerin
who on 22 October 1797 jumped from a balloon at 3,000 ft over Parc
Monceau in Paris. Despite violent oscillations he landed safely in a
basket beneath his 23-foot (flying diameter) parachute. Both he and
his wife made several descents over succeeding years. His fifth
descent was made in England in 1802, his balloon ascended from the
site of where Selfridges is today in Oxford Street and from a height of
8,000 ft he landed in a field behind St Pancras Church.

Throughout the rest of the 19th Century many parachute descents
were made by adventurers and showmen at various meetings and
exhibitions, the intention being to thrill the crowd. Only one incident
is of note in this period, the first fatality recorded in England.

After having witnessed Garnerin’s descent in 1802, a Mr Robert
Cocking, a somewhat unsuccessful artist, had nurtured the idea of
making a parachute in the shape of an inverted cone, similar to the
airborne dandelion seed. This he believed would be far more stable.
He had to wait thirty-five years till he was able to put his theory into
practice. He constructed his parachute from Irish linen, the periphery
being held open by a metal loop some 107 feet in circumference. The
contraption weighed some 400 Ib (including his weight of 170 1b). The
only balloon capable of lifting such a weight was the Nassau piloted
by the most famous balloonist of the day Charles Green. At 7.30 pm
on 24 July 1837 the balloon ascended from Vauxhall Gardens. At
5,000 ft the balloon could not rise any further and after the exchange
of a few pleasantries, Mr Cocking said, ‘Well now I think I shall leave
you,” to which Mr Green replied, ‘I wish you a very good night and a
safe descent.” With a final ‘Good night Green,” Robert Cocking cut
the release mechanism. Relieved of the suspended weight the balloon
shot skywards and Cocking began his descent. Within seconds the
fabric and metal, unable to stand the strain, collapsed and Cocking
plunged to his death.
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Parachute development continued throughout the century but the
principle stimulus was to provide better spectacles for the thrill
seeking public at balloon displays. The next significant step awaited
the invention of the aeroplane.

In the years succeeding 1903 concern was expressed over the
increasing numbers of fatalities associated with flying., twenty-nine in
1910, seventy-nine in 1911, 104 in 1912. The case for parachutes was
raised repeatedly but the counter arguments continued. Most fatal
accidents occurred near to the ground and the successful deployment
of the parachute attached to the aircraft would be compromised by the
gyrations of the crippled machine. In 1913 an article in Flight
magazine stated,

‘Frankly, we see very little future for the parachute as a life
saving apparatus in emergency on aeroplanes ..... Nevertheless
we are far from dissuading the ingenious inventor from
persevering with his attempts to devise a really satisfactory
folding parachute that can be applied to the body.’

Whilst not fulfilling the criteria completely, successful parachute
descents had been made from aircraft, the first in England was by
William Newell in May 1914.

World War One

Despite the increasing loss of valuable aircrew, the possible use of
the parachute as a means of escape was ignored by staff officers
except in one area — the observation balloon. Used as a platform for
artillery spotting, the hydrogen filled captive balloon was vulnerable
to the incendiary bullet. A Spencer parachute was attached to the
basket and the observer made his escape by attaching the crude
harness he wore to the parachute before leaping over the side. The silk
parachute was extremely reliable and some 800 observers saved their
live using the Spencer. The first military parachuting fatality occurred
on 30 August 1916 when Captain Basil Hallam Radford jumped from
his balloon over Beaumont Hamel, the balloon having become
detached from its cable. Radford was a well-known musical comedy
star who had entertained West End audiences and Royalty as ‘Gilbert
the Filbert, the King of the (K)Nuts’, his signature tune. Also known
for his parody of a George Robey song which he sang as ‘They
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’ Preparing to test, on the left,

‘| the Calthrop A.1 ‘Guardian
|| Angel’ and, attached to the
basket in its  conical
container, the Spencer. The
Spencer was the standard fit
for balloons since the
former’s rapid deployment
entailed a risk of the ‘chute
becoming entangled with the
falling, and burning,
balloon.

Wouldn’t  Relieve  Me’.
Accounts vary as to the
cause, but the general
opinion was that he had
failed to secure his crude
harness before jumping.

Despite the comparative success of the Spencer parachute in the
world of ballooning, progress as a means of escape from aircraft was
practically non-existent. We now return to Everard Calthrop who
campaigned vigorously for the adoption of his ‘Guardian Angel
parachute by aircrew.

Of similar design to the Spencer, its reliability had been proven to
the Admiralty Air Department as far back as January 1915 and by
1916 it had been tested successfully with drops from a BE2c. The
inventor claimed that it could be used to drop agents behind enemy
lines under cover of darkness using black canopies and rigging lines —
the ‘Destroying Angel’. Some thirty agents were dropped in this
fashion in France and subsequently on the Italian-Austrian front. On
one such mission an Italian dropped through a trapdoor in the floor of
the aircraft, an SP 4 biplane piloted by Maj William Barker VC.

Officialdom still obstructed their use as escape devices. In the 1916
edition of the Aviation Pocket Book the idea was dismissed on the
grounds that,

‘....In the case of engine stoppage, or the like, the aeroplane
itself acts as efficiently as a parachute and has the additional
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advantage of allowing the landing
ground to be chosen.’

This completely ignored the
horrors of fire in the air. Objections
on the grounds of unreliability
(disproven by Calthrop and others),
reduced aircraft performance (the
additional drag produced by a
parachute container attached to an
aircraft resulted on a 3-4 mph loss)
and the more sinister argument that
the presence of a means to escape
would result in failure to press home
an attack prevailed.

Front line pilots, aware of
Calthrop’s work, had made enquiries
about the private purchase of parachutes but approval to supply them
was refused by the Air Board. It was not solely in combat that the
need to provide a means of escape was so blatantly apparent. In 1917
some 800 fatal accidents had occurred to pilots under training.

One advocate stood out, a Maj Thomas Orde-Lees (later Secretary
of the Air Board Parachute Committee). Orde-Lees was well known as
a member of the ill fated Shackleton Trans-Antarctic Expedition of
1914. He remained on Elephant Island when Shackleton made his epic
voyage to South Georgia. Faced with starvation, the stranded
explorers had considered cannibalism and Orde-Lees was first on the
list to be sacrificed. Fortunately for him, and for the story of the
parachute, they were rescued in time. In an extraordinary
demonstration to prove the reliability of the Guardian Angel, Orde-
Lees and Lt (the Hon) A E Bowen jumped from the parapet of Tower
Bridge into the Thames some 150 feet below!

In 1918 an MP, appalled by the number of fatalities, again tried to
persuade the newly formed Air Ministry to provide trainee pilots with
parachutes but to no avail. Major Baird, the parliamentary member of
the Air Board replied, ‘...the great majority of accidents occurred
under circumstances which precluded the hope that a parachute would
be of any value.’

Maj Thomas Orde-Lees.



29

An experimental installation of a ‘Guardian Angel’ in a Snipe.

Two fatalities in mid-1918 did focus attention. The death in a
flying accident of Maj McCudden VC, one of Britain’s leading aces
and a strong advocate of parachutes, and Maj Raoul Lufbery, an
American ace who jumped to his death after his Nieuport caught fire
at 2,500 ft. Also at that time reports had been received of German
airmen using parachutes to escape from their crippled aircraft. No less
a pilot than Ernst Udet bailed out of his Fokker DVII in June 1918
using a Heinicke parachute attached to the fuselage.

Such events finally stimulated a plethora of research into ways of
fitting parachutes to existing aircraft and at Farnborough successful
trials were carried out on the SES5, the Snipe, the Bristol Fighter and
the DH 9; the ubiquitous Sopwith Camel, however, defied all attempts
to provide a satisfactory installation.

In October 1918 Sir William Bull, Conservative MP for
Hammersmith, finally drew an admission from the Government that
parachutes were an effective aircraft safety device. Shortly afterwards
the parachute section of the Air Force Technical Department
published a notice advising that parachutes should be of 28 ft
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diameter, weigh less than 40 1b, including harness, and be capable of
rapid production. Those last words are particularly ironic, since the
war ended in the following month. Inevitably, with the coming of
peace, the impetus went out of development although it did continue
slowly as a result of continuing fatalities in flying training. Orde-Lees
was particularly moved by the death of a young flying instructor at
Northolt in 1919, a pilot who had made a successful trial descent from
an aircraft during this development phase.

Perhaps the last words on this tragic period should be those of a
famous airman, probably known to several in the audience, MRAF
Lord Douglas of Kirtleside writing in his 1963 book Years of Combat.
Recounting his days as a scout pilot in 1917, he witnessed a squadron
colleague’s two-seater aircraft catching fire at altitude and the last
moments of his burning friends.

‘I recalled how many men had died in such agony — all because
somebody had thought so little of us that they believed that
providing us with parachutes would encourage us to abandon
our aircraft — my anger was aroused in a way that is unusual for

B

me.

Six thousand airmen died in WW I, how many could have been
saved?

Between the Wars

As interest faded in Britain the US Army sought a solution by
allocating funds to parachute development. Under the leadership of
Maj E L Hoffman a team was assembled at McCook Field, Dayton,
Ohio to examine all existing parachutes. They came to the
incontrovertible decision that a parachute attached to the aircraft was
not the answer. They drew up criteria for the ideal emergency
parachute which included the following requirements:

* The parachute should permit the airman to leave the aircraft
regardless of its position.

* The operating means should not depend on the airman falling
from the aircraft.

* The parachute should be fastened to the airman at all times.

* The parachute should be of a size to give maximum comfort to
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the airman and not hinder his escape.

* It must open promptly and be capable of withstanding the shock
of a 200 1b load falling at 400 mph! (my exclamation mark).

* The harness must prevent the airman falling out on deployment
and be capable of speedy removal when landing into water or at
high speed.

* The parachute should be of simple construction and easily
packed with little time and labour.

These specifications were sound and are equally applicable today.

During their investigations they evaluated many of the parachutes
already in existence, including the Guardian Angel. A Lt Caldwell
from Britain, keen to demonstrate the claim of the static line chute,
jumped over McCook Field from 900 ft. The static line between him
and the parachute container snagged on the elevator rocker arm
protruding from the fuselage. The line snapped and Caldwell fell to
his death, his parachute remaining attached to the aircraft. This
effectively spelled the end of the fuselage-attached parachute.

Eventually the work at McCook Field resulted in the creation of
the ‘A’ Type free-fall pack parachute. It had a 28 ft (flat circular)
diameter silk canopy, silk rigging lines, a 3 ft apex vent to reduce
oscillation, and a small pilot chute to aid rapid deployment, all
contained in a back pack which was held closed by a cable passing
through cones and released by pulling a D Ring - the Ripcord.

After many dummy drops the parachute was considered ready for
its first live test. One member of the team was a man in his mid-
twenties; a man who was an experienced parachutist having performed
frequently from balloons. On the 19 April 1919 this man jumped from
a DH 4 over McCook Field from a height of 1,500 ft. The ripcord was
pulled and the parachute was fully developed by 1,000 ft. Despite his
experience the jumper sustained a broken ankle on landing. His name?
— Leslie Irvin. This successful demonstration, and subsequent ones,
resulted in orders being placed by the US Army and the wearing of
parachutes was made compulsory in 1921. The following year, on 20
October 1922, a Lt Harris lost control of his aircraft while indulging in
mock combat and so he dived over the side to be the first airman to
save his life with an Irvin parachute. This and subsequent emergency
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escapes inspired Leslie Irvin to found the ‘Caterpillar Club’.

In England development continued slowly. Despite the proven
efficiency of the Irvin ‘A’ Type, work continued on alternative
designs, notably a plethora of intriguing ideas from Col H E S Holt,
who was vocal in his criticism of the RAF for being obsessed with its
attempts to find a system which would work when used from an
aircraft flying under control. “Who wants to escape from a machine
flying normally?’ he asked.

In 1921 it was revealed in a Parliamentary Question that the RAF
had 1,942 parachutes but that their use had been delayed because of
difficulties with harness design. In 1921 one of their most devoted
advocates Air Cdre E M Maitland (former President of the Parachute
Committee), died in the R38 airship disaster when forty-four of the
forty-nine souls on board were killed. Five had escaped by parachute
but the suddenness of the disaster had prevented the others using
theirs. The Government was also obliged to admit that the parachute
research section had been closed down in the interests of economy.

At last, in March 1925, Sir Samuel Hoare, the Secretary of State
for Air, told Parliament that it was impractical to await the
development of a British design and that the RAF would be equipped
with Irvin parachutes; two thirds of the original order was to be
imported from the United States and the remainder would be made in
Britain. Leslie Irvin came over and in the space of a few months
founded his factory in Letchworth where he remained for the next
twenty-five years. Many wonder why the company is called the Irving
Air Chute company. The ‘g’ was simply a typographical error made
by the girl typing the original articles of the company and it has never
been corrected. Whether it was to demonstrate confidence in this
emergency system or not, Air Mshl Sir John Salmond made a
premeditated jump from 2,000 ft over Northolt in July 1926. His
confidence boosting demonstration had been forestalled the previous
month, however, when PIt Off Eric Pentland, a student pilot at No 5
FTS, Shotwick, contrived to put his Avro 504 into an inverted spin.
He bailed out; his parachute opened at 500 ft and he landed safely —
the first British Caterpillar.

As for poor Calthrop, he lived to see the Service introduce a safety
parachute, but not of his design; he died in 1927.

Figure 1 reflects the increasing use of the parachute as an escape



Year | No of
Lives
Saved
1927 3
1928 6
1929 18
1930 22
1931 30
1932 17
1933 8
1934 19
1935 8
1936 17
1937 24
1938 62
Figure 1.

Replacing the original Vimys, practical
parachute training in the 1930s involved a
pull off from a Virginia. The victims took off
in the tail gunner’s station or standing on
platforms mounted on the lower wings
where they clung to the outer struts until
signalled to pull the D-ring.
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system by the RAF during the inter-war years.
The dramatic increase in the two years after 1936
was due to the expansion of the Service prior to
WW 1L

During that conflict, the parachute as a means
of escape from a crippled aircraft was finally
vindicated. By VE Day in 1945, there were
20,538 members of the Caterpillar Club.
Strangely, the present administrator of the Club
was not able to give a detailed breakdown of the
members by country, service, wartime/peacetime
but there are now over 100,000 members
worldwide with 32,000 on the European register.
Surely this is the finest
testimony to the
dedication of pioneers
like Calthrop and Irvin.
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There are many accounts of dramatic escapes from crippled
aircraft, at high and low level — as many here could probably testify.
Perhaps the most dramatic of all was the experience of Flt Sgt
Nicholas Alkemade, the rear gunner of a Lancaster, who, prevented
from reaching his chest-type parachute by flames, elected to leave the
burning aircraft parachuteless rather than burn to death. Incredibly, he
survived a free fall from 18,000 ft during which he must have
achieved a terminal velocity of 120 mph. His landing impact was
attenuated by falling through pine trees into deep snow. He suffered
comparatively minor injuries.

While not citing that incident as a precedent, it is a curious fact that
making a parachute descent for the first time, unpremeditated, with
minimal training in landing techniques, onto landing sites that could
present the most fearful hazards, caused surprisingly few landing
injuries. Perhaps ignorance is bliss, because the injury rate increases
the second time of asking. It has often been argued that all aircrew
should be required to make a parachute descent after training to
prepare themselves for such an eventuality. Such proposals have never
been welcomed by aircrew, the classic response being: ‘You are never
going to get me to jump out of a serviceable aircraft!’

Nevertheless, there will always be the possibility of having to ‘hit
the silk’ — actually nylon these days. Even the final phase of an
assisted escape using an ejection seat involves a descent under a
parachute canopy but the uneasy relationship between aircrew and the
parachute remains.

Perhaps the final words should be left to two people who were
profoundly grateful to the parachute, and to Leslie Irvin in particular,
when they wrote to him saying:

‘Airplane failed; ‘chute worked’ — Jimmy Doolittle, after his
third bail out.

‘May I thank you on behalf of my future, and yet unknown,
wife and children’ — RAF sergeant pilot, WW I1.
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ACCIDENTS - INVESTIGATION, INSTITUTIONS AND
ATTITUDES 1919-1945

Wg Cdr Jeff Jefford

In the wake of the Armistice, demobilisation began in the spring of
1919 and the Air Ministry and the Service both began to shrink and
morph into their peacetime size and shape. Because it was thought that
commercial flying might be about to take off in a big way, and that
passenger safety would have to be afforded a high priority, the
wartime Accidents Department, which had reported to the Comptroller
General of Equipment, became the peacetime Accidents Branch which
was to operate under the aegis of the Controller General of Civil
Aviation (CGCA) — then a part of the Air Ministry.

Naturally enough, the first man to be appointed as, what amounted
to, the Inspector of Accidents,' was the very experienced George
Cockburn but he resigned at the end of 1921 to be replaced by his
deputy, Maj James Cooper.

By this time peacetime arrangements were being more formally
defined under the umbrella of the Air Navigation Act of 1920. It
should be stressed, again, that all of this was in the context of civil
aviation but in 1921, while the precise wording of the legislation was
still being finalised, CAS had sent Cockburn a memo which read:

‘In reference to the letter defining your duties with regard to the
inspection of accidents, it will also be your duty, independently
of the Regulations, to investigate accidents in which Royal Air
Force aircraft are concerned, and which are considered to
require investigation; and to submit reports through the usual
channels to the Secretary of State.’

The gist of this statement was incorporated into Cooper’s terms of
reference when he was formally appointed as the Inspector of
Accidents in 1923. In practical terms, while any accident involving a
civil registered aircraft was liable to be investigated by the Accidents
Branch, it was only to concern itself with the RAF’s aeroplanes if a
Court of Inquiry had been unable to establish the cause of an accident.

The original CGCA, Sir Frederick Sykes, had soon become dis-
enchanted with his appointment and, believing that he could do more
to promote aviation from the floor of the House of Commons, he had
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Cause Number

Engine failure 90
Error of Judgement 254
Engine failure compounded by Error of Judgement 40
Structural defect 4
Design defect 12
Other causes 73

Total 473

Fig 1. Categorisation of accidents occurring between January
1920 and March 1924.

resigned to become an MP. In that capacity, Hansard tells us that, in
April 1924, he asked for some data relating to Service flying accidents
(evidently of all kinds, certainly not confined to those involving
fatalities and/or injuries) that had occurred since January 1920. The
response is summarised at Figure 1.° It would seem that the majority
of accidents, roughly two thirds, were routinely being put down to
pilot error. Relatively few were being attributed to airframe problems,
although engine reliability still left a lot to be desired and, in many
cases, it would seem that pilots were not thought to have handled
engine failures as well as they might have done.

From this response, it is evident that the Air Ministry was routinely
collating information on accidents, flying hours and the like. In fact it
had reinstated a practice established during 1918 and was again
publishing periodic statistical summaries, albeit only for internal
consumption. Indeed the whole question of accidents tended to be
treated with some sensitivity. Although a desire to avoid adverse
publicity (for the RAF, but even more importantly for commercial
operators) was certainly a factor, there were more substantial
rationales underpinning this attitude. First, there was the belief that
confidentiality would foster the degree of frankness which was
essential if all of the facts relating to an incident were to be
established. Secondly, while the investigators could often draw
conclusions as to the causes of an accident with a considerable degree
of confidence, they were not always able to prove them beyond a
doubt and publishing accident reports of that nature could have given
rise to all manner of legal and insurance complications. There was no
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overt attempt to obscure the truth, hardly possible in some respects,
since the findings of a Coroner’s Court, for example, are a matter of
public record and, as the example noted above indicates, the Ministry
would have found it difficult to avoid answering a Parliamentary
Question. The policy could be summarised as not volunteering
information unnecessarily, and although the question was revisited
from time to time, that remained the case for many years."

While they may not have been released to the public at the time,
the inter-war accident statistics are a matter of record.” They tended to
focus on ‘serious’ accidents which were now defined as those
resulting in a fatality or incapacitation for more than 48 hours, as
against a week during the recent war. The figures reveal that the
annual total of 50,500 hours flown in 1921 had grown to 339,400 by
1930. The numbers of fatal accidents per year fluctuated somewhat,
the worst year being 1926 when 54 aircraft were lost. It is worth
repeating that this figure reflected only fatal accidents; there were
another 75 in which people were injured and an undetermined number
in which the occupants escaped unscathed.

Furthermore, because many aeroplanes were two-seaters, there
were invariably more deaths than accidents, the worst year of the
decade being 1928 when 76 men died in 50 crashes — see Figure 2. To
put this in perspective, in the air force of the mid-1920s — which, in
terms of squadrons, was pretty much the same size as today’s RAF —
we were quite accustomed to having to bury well in excess of 50
people every year as a result of accidents, which could reasonably be
described as living dangerously.

Nevertheless, the picture was not all bad. In fact, while the
numbers of fatal accidents had risen initially, they had begun to fall
again during the latter half of the decade and, when you bear in mind
that the amount of flying being done had increased almost seven fold,
the accident rate had been in steady decline, from a peak of 5.6 fatal
accidents per 10,000 hours in 1922 to just 0.9 in 1929.

So we can move on into the 1930s, with accidents still being
relatively frequent and, with bigger aeroplanes, potentially more
expensive in terms of lives lost. The RAF’s worst single accident
between the wars occurred on 4 February 1931 when a Blackburn Iris
of No 209 Sqn, crashed while alighting at Mount Batten, killing all but
three of the twelve souls on board. It is also worth noting that the RAF
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The Avro 504N which the CFS fitted with a hood in order to start
introducing the art of cloud flying into the RAF, with consequent
beneficial effects on the accident statistics.

still had oversight of the Fleet Air Arm until 1939 and, with the
hazards peculiar to carrierborne operations, there was lots of scope for
dropping aeroplanes over the side of HM ships.

In the course of the 1930s aviation began to mature, bringing a
number of innovations which tended to moderate the accident rate, an
early example being improvements in blind flying techniques. The
weather had always been a problem to aviators, indeed it still is, but
until the end of the 1920s flying in cloud was regarded as something
of a black art. Rather like the old pre-1917 ‘spinning’ bugbear, cloud
flying was theoretically possible but one was probably ill-advised
actually to try it.

The CFS eventually decided to bite this particular bullet in 1930
when it rigged one of its Lynx-Avros with a hood over the rear
cockpit. Several dozen pilots, selected at random, were taken up for a
trip in this aeroplane and invited to fly straight and level on the
available instruments. It transpired that very few could manage more
than eight minutes after which they completely lost it and almost
invariably finished up in a spin. With appropriate tuition, however, it
was shown that it was possible to improve substantially on this, even
with limited panel, and the CFS began offering formal instrument
flying courses from October 1930 onwards, at a rate of about 100
students per year.



The ‘basic six’ blind flying panel as fitted to practically all home
grown RAF aircraft from 1937 until the 1960s when it began to be
superseded by more advanced displays, culminating in today’s VDUs
and HUDs. Clockwise from top left: airspeed indicator; artificial
horizon; vertical speed indicator; turn and bank indicator, directional
gyro (sometimes replaced by a compass repeater); and altimeter. This
example is a Master I; note that the ASI is calibrated in miles per
hour — the RAF did not standardise on knots until 1945.

As part of this programme, in 1932 the CFS was given a Victoria
which could be flown from two sets of controls installed within the
cabin, which precluded any visual reference to the outside world. One
set was installed facing ‘backwards’, and not re-rigged, so that using it
was a little like riding a bicycle with one’s hands crossed on the
handlebars. The object of the exercise was to demonstrate to pilots the
pitfalls inherent in the seat-of-the-pants thinking which had
underpinned flying training for the previous twenty years, because
your arse (more like your ears really) will lie to you.

The new gospel required pilots to put their faith in their
instruments. What was needed to make this a really practical
proposition. was an efficient artificial horizon and Elmer Sperry had
exactly what was required. The RAF eventually adopted it, enabling it
to introduce its ‘basic six’ instrument panel in 1937, a layout that was
to characterise British cockpits for the next twenty years or so.

Another sign of the blind-flying times was that when the RAF
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completely overhauled its system of pilot training in 1935 the new
syllabus stipulated that the award of a flying badge would now be
conditional upon, among other things, a pilot’s being able to
demonstrate that he could fly solely on instruments, including the
ability to recover from unusual positions.

While these developments were all very positive, they did not
solve the problem entirely and the weather continued to represent a
major flight safety hazard. Perhaps the most obvious example of this
was the well known incident in which seven Heyfords of No 102 Sqn
encountered freezing fog while flying from Aldergrove to Finningley
in 1936. Only one got through; the other six made forced landings in
which four aircraft were written off with the loss of three lives. This
may sound like a disaster, which it clearly was, but, had it not been for
the ability to fly on instruments, it could have been so much worse. If
this incident had occurred in the 1920s it is more than likely that all
seven pilots would have lost control of their aeroplanes and spun in,
resulting in something like thirty casualties. As it was most (all?) of
the aeroplanes stayed the right way up, the damage being incurred in
the course of forced landings which were made under some degree of
control, at least until the nature of the terrain dictated otherwise.

In statistical terms, the progressive increase in annual flying hours
noted in the 1920s continued until 1934 in which year the RAF flew
390,500 hours. Despite this increase in activity, the numbers of fatal
accidents had continued to decline to reach an inter-war low of only
20 in that year. There were a number of factors contributing to the
steadily improving figures, prominent among these being: the
introduction of more robust airframes and more reliable engines; the
gradually increasing competence in instrument flying; and the
availability of parachutes which were now beginning to save lives
annually in double figures.

Thereafter things began to change as the implications of the
successive Expansion Schemes began to take effect. Since 1934 flying
hours had more than doubled to 1,057,400 by 1938 but, over the same
period, the number of fatal accidents had increased by a factor of more
than five, to 114.

Even so, while the raw figures were not good, when the numbers of
occurrences are compared to the increase in flying hours, the fatal
accident rate was not too bad, as indicated by the graph at Figure 3.
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Nevertheless, as the superimposed trend line indicates, the long
term steady decline had finally bottomed out and had begun to drift
upwards again since 1935.

The steady increase in the level of carnage was beginning to cause
some public concern and, although the Air Ministry still declined to
release official accident statistics, it was possible for a journalist with
his ear to the ground to have a fair idea of what was going on. The
Daily Telegraph’s man made it 187 deaths by late October 1938,
which was just about spot on.® The actual figure, for the whole year
would eventually be 218 — and it would have been 280 had it not been
for the 62 lives that had been saved by parachute. During the first
seven months of 1939, possibly the last peacetime statistics recorded
as such, the RAF would rack up a further 99 fatal accidents involving
the loss of 169 more lives.’

It was inevitable, of course, that the increasing size of the air force
would be accompanied by an increase in the number of accidents, but
what was worrying was that the accident rate had also begun to
increase — so why?

The root of the problem was the rapidly increasing numbers of
inexperienced pilots. Until 1935 the RAF had always been expanding,
but very gradually, and each year’s intake of new pilots had been more
or less in proportion to the rate at which the older hands had been
increasing in age and acquiring gravitas. This resulted in a pyramid-
like structure that was getting bigger all the time but maintaining its
proportions. From 1935 onwards, however, the numbers at the bottom
of the heap simply exploded.

The problem here is that, ‘Green Shield Stamp’ schemes
notwithstanding, you cannot really create ‘instant’ flight lieutenants —
at least not useful ones. In a proper air force a flight lieutenancy
implied fitness to be a Flight Commander and, in round terms, that
meant something like five year’s practical experience and a 1,000
hours of flying time and to accumulate five year’s experience and
1,000 hours takes, very roughly, five years and 1,000 hours.

Thus, it was going to be 1940 or so before any of the expansion
intake could realistically start to take the strain. In the meantime the,
more or less, fixed numbers of old-style Flight and Squadron
Commanders were presented with an almost impossible task as they
endeavoured to supervise the activities of the hordes of fledging pilots
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who were frolicking on the nursery slopes.®

By the end of 1938, against an establishment which called for 350
experienced flight lieutenants at squadron level, there was a shortfall
of some 200, so proper supervision was clearly a problem. The result
was that, while pilots were being trained better than ever before, their
skills were not being properly consolidated during their early
productive service.

This problem was exacerbated by a shortage of flying hours,
because the new aircraft that were coming into service were more
complicated, which meant that maintenance was more extensive and
prolonged, which reduced availability on the flight line. As a result
there was a serious lack of continuity in such essential skills as night
and instrument flying. Arthur Harris, as AOC 4 Gp, drew Bomber
Command’s attention to this by citing the case of his No 10 Sqn
whose pilots had averaged just 5 hours per month on their new
Whitleys during 1937.°

On top of all that there was a sudden leap in technology and young
pilots who had been trained on single-engined biplanes with fixed
undercarriages before joining a squadron to fly, typically, a Hind were
having to adapt to things like Battles with new-fangled devices like
flaps, pneumatic brakes, wheels that went up and down and variable
pitch propellers, and the Blenheim had all of those plus a second
engine, with all of the asymmetric complications that that implied.

Furthermore, there was no OTU organisation so type conversion
was carried out locally, which might involve, taking No 45 Sqn as a
typical example, a transition from Vincents through Wellesleys to
Blenheims — three very different types in less than two years — and
without Pilots Notes — not easy for a nineteen-year old starting out
with perhaps 150 hours under his belt.

While we have all read spirited, even amusing, accounts of what
great fun all this was, we should bear in mind that these were written
by the guys who got away with it — which certainly excludes the more
than 200 who had died in 1938 alone.

The Air Staff was not oblivious to all of this, not least because the
Inspector General, Sir Edward Ellington, had submitted an eight-page
report on the overall situation to CAS in November 1938.'° This had
identified the prime cause of accidents as a generally ‘low standard of
airmanship’ arising from a number of factors upon which he elaborated
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at some length. In the main, these were those which have been
discussed above, including: the shortage of flying hours; a lack of
instrument flying; poor supervision due to the scarcity of experienced
officers; and the inadequacy of the available advice on the flying
characteristics of new aeroplanes.

Ellington’s letter had been provoked by the Air Council which was
minded to set up an Accidents Committee. Since Ellington was
content that the accident problem was already well understood, he was
‘not very hopeful’ that such a committee would be able to achieve
very much. Nevertheless, in January 1939 the committee was duly
established, with Ellington in the chair.'" If the apparent absence of a
paper trail is anything to go by, Ellington’s evident lack of enthusiasm
was reflected in the subsequent deliberations of his team. It seems
likely that the committee will have been one of the customers which
kept the statisticians busy by periodically demanding specific figures
collated in a variety of different ways, concerning particular aircraft
types, contrasting day incidents with night, relating the incidence of
incidents compared to the number of flying hours on type and so on,
but it is not clear what productive use was ever made of these figures.

What seems to have happened, in effect, is that de facto
responsibility for accidents seems to have come to rest on the
shoulders of one particular member of the committee, the Director of
Training, at the time Air Cdre W A McClaughry.

A more tangible consequence of the Inspector General’s report was
the action taken to address the problem of the lack of guidance on new
aircraft types. Ellington had not been alone in highlighting this
deficiency, incidentally; Ludlow-Hewitt at Bomber Command had
been beating the same drum and had proposed the introduction of
what he called ‘Users Manuals’. The outcome was the establishment
of a Handling Flight (later Squadron) within the CFS. This unit was
tasked with assessing the characteristics of new types as they entered
service and producing written advice on the best way to fly them and
pointing out the likely pitfalls.'”” By late 1939 the first editions of
Pilots Notes had begun to appear; initially contained within orange
covers with a bootlace binding, they later became stapled blue
booklets."

By this time, starting in early 1938, the RAF had also begun to
introduce the Link Trainer — hardly a flight simulator, but great value
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Seen here as a major in 1917,
when he had been a test pilot at
the Experimental Station at
Orfordness, Wg Cdr Vernon
Brown took charge of the AIB at
the end of 1937.

for teaching instrument flying
procedures. And, in the context of
such procedures, we also began to
introduce SBA as an airfield
approach aid, to be progressively
superseded during the war by
BABS and, much later, by ILS, all
of which had a moderating
' influence on the accident rate.
Meanwhile, however, all was not well within the Accidents
Branch, which was still being run by Maj Cooper. It would seem that
there had been a clash of personalities between the Head (who also
appears to have had some problems with delegation) and one of his
staff. The upshot of all this saw the retirement of Maj Cooper at the
end of 1937, his place being taken by Wg Cdr Vernon Brown who
resigned his commission in order to take up the new post of Chief
Inspector (Accidents) [CI(A)] in a reorganised Accidents Investigation
Branch — the AIB."*

Brown continued to head the AIB until 1952, by which time he
was Air Cdre Sir Vernon. Interestingly, between 1913 and 1952 there
had been, in effect, only three Chief Inspectors — Cockburn, Cooper
and Brown — so continuity had never been a problem.

Which brings us to WW II. Taking the Hampden as an example,
we know that of the 1,433 built as such only 261 made it to
pensionable age. About half of the production run was lost on
operations but a remarkable 458 aeroplanes were written off on non-
operational flights."

So why were so many aeroplanes being lost in accidents? Just as in
1917, the RAF was soon having to deal with a shortage of aircrew
and, as is always the case when there is a question of quality versus
quantity — quantity wins. In order to sustain the output of pilots, the
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Representative | Aircraft
Type Lost

Op Sqn Wellington 10 to 20*
OTU Wellington 10 to 15%*
SFTS Harvard 5
EFTS Magister 2.5

* Seasonal — fewer in summer months.

Fig 4. Aircraft written off per 10,000
flying hours, Jan-Aug 1941

duration of flying training was both truncated and hurried — graduation
after 120 hours in a mere sixteen weeks in December 1940, compared
to the pre-war 150 hours in a far more leisurely thirty-seven weeks.

One obvious, even inevitable, consequence of this was to increase
the gradient of the accident rate graph, which had already begun to
climb during the later 1930s. As previously noted, an inter-war low of
only 20 fatal accidents had occurred in 1934. Taking all major
accidents into account (not just fatals) the rate for that year had been
11 per 10,000 hours. It was up to 16 by 1938 but it had more than
doubled to 34 by 1941.

One of the first shots, in a campaign aimed at reversing this trend,
was fired by Air Mshl Garrod, the Air Member for Training,'® who
began publishing his Training Memoranda — Tee Emm — in 1941 to
enhance awareness of flight safety.

Having studied the problem, Garrod had concluded that, as in
1917, and again during the expansion of the late 1930s, the underlying
cause of the high accident rate in 1940-41 was inexperience. The
solution was obvious — improve pilot training. What they were getting
was good; there just wasn’t enough of it. They needed more flying
hours.

In order to make his case, Garrod provided the Air Council with
some irresistibly persuasive evidence drawn from the first eight
months of 1941."” As illustrated by Figure 4, he was able to
demonstrate that operational aircraft were being written off at up to
four times the rate at which aeroplanes were being lost in advanced
training which was, in turn, twice the rate at the elementary phase.

It was quite plain from this pattern of losses that pupils were being

Unit
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Command Alc Equivalent No
Lost of Squadrons
Bomber 67 4
Fighter 78 5
Coastal 25 112
Total 170 10%2

Fig 5. Average monthly accidental
losses of UK-based operational aircraft
Jan-Aug 1941

pushed through the system faster than they were acquiring the
necessary skills and many of them were simply unable to cope with
the progressively increasing complexity of the aeroplanes with which
they were being confronted. And if its pilots could not manage a
Wellington — how was the Service going to deal with the Stirling and
Halifax?

To drive his point home, Garrod offered some even more
devastating statistics (Figure 5) that showed that monthly losses to
operational aircraft due solely to accidents, not combat, and relating
only to the metropolitan air force, were running at 170 aircraft per
month. That was the equivalent of 10¥2 squadrons or, to put it another
way, every fifth combat aircraft rolling off the production lines."®

Garrod had calculated that a pilot earmarked for heavy bombers
needed to have logged at least 350 hours before reaching his first
squadron. The system in place in 1941 provided only 207.

It was still necessary to turn out the numbers of pilots required to
satisfy the demands of the ever-expanding front line and the need to
replace losses, but by this time the output from the Empire Air
Training Scheme was beginning to bring the quantity side of the
equation into surplus, finally permitting something to be done about
quality. So, while accepting Garrod’s 350 hours as a long-term aim,
the Air Council authorised an immediate increase to 260 for 1942 and
by late 1944 the 350 hour target had actually been exceeded.

By this time, late 1941, the procedure for reporting and
investigating accidents had already been overhauled.” An officer, to
be provided with specialist training by Chief Inspector (Accidents),
was to be appointed at each Command HQ to act as the permanent
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President of Courts of Inquiry. It was made very clear, however, that
responsibility in the field of accidents lay primarily with AOC:s, that is
to say at Group level, where, taking a leaf out of current Bomber
Command practice, a Group Training Inspecting Officer (GTIO) was
to be established.

The GTIO was to advise on, and supervise all aspects of, accident
investigation, summaries of evidence, the convening of Courts of
Inquiry and so on, and make recommendations to his AOC on, for
instance, the necessity for requesting the assistance of the Accidents
Investigation Branch - although the AIB retained the right to
investigate any incident that took its fancy.

Vernon Brown’s men were still hard at it and they had produced a
handy little booklet for the guidance of investigating officers. It
included a three-page list of useful King’s Regulations, Air Council
Instructions and Air Ministry Orders to assist in nailing a pilot’s hide
— perhaps not, but it must sometimes have felt like that. But, despite
the Branch’s staff having quadrupled to forty since Brown had taken
over at the end of 1937, they could still investigate only about 2% of
crashes, which really only nibbled at the edges of the problem.

In brief, the standard procedure in use during WW II in the context
of a ‘flying accident or forced landing not attributable to enemy
action’ involved the unit’s raising a four-page RAF Form 765(C), in
quintuplicate. This provided for the recording of all relevant
information, including comment by the pilot, other crew members,
and the unit and Station Commanders. In London the details,
eventually to include the views expressed by more senior
commanders, were summarised on an Air Ministry Form 1180. This
information was then used to generate a mass of statistics — ten- or
twelve-page documents comprising column after column of densely
packed figures which were published on a monthly basis. It was all
good stuff, of course, but who had the time to read and digest it all?
Indeed, just who was it that was actually supposed to do this? Were
there answers buried among these figures? Were a lot of tricks being
missed?

In mid-1943 the Inspector General, by now Ludlow-Hewitt,
suggested that our whole approach was too reactive; we were quite
good at determining why an aeroplane had crashed, but that was
hardly enough. What we should have been doing was trying to prevent
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A typical AM Form 1180. This one relates to a Beaufighter VI,
X7933, of No 125 Sgn which crashed on 10 October 1942, killing
both occupants. The notes show that the CO’s initial report indicated
that the aeroplane had spun in, ‘apparently’ following failure of the
starboard engine while in the circuit. The subsequent Court of Inquiry
established that the engine had indeed seized, due to a piston that had
disintegrated, and concluded that, in poor visibility and with little
height in hand, the pilot had been unable to regain control. The AOC
concurred with these findings and CI(A) agreed.

its crashing in the first place. It was also suspected that there was a
tendency to focus on pilot errors and airframe and engine
malfunctions at the expense of more subtle causal factors arising from
inadequate flying (that is to say, air traffic) control, poor signals
procedures, misuse of navigation aids and so on.”’

By this time the accident problem was also worrying the new
AMT, Sir Peter Drummond. As previously noted, it had come to be
generally recognised that ‘accidents’ was the business of ‘the trainers’
but, as Drummond had pointed out in a letter to USofS(C), Capt H H
Balfour, his responsibilities in connection with accidents were actually
‘undefined’. In short, while the wartime RAF was certainly concerned
about the accident rate, and there were periodic bursts of activity in



52

this connection, it had still neglected to make anyone specifically
responsible for any associated policy issues. Balfour finally grasped
this nettle by recommending that AMT’s previously de facto
responsibilities should be formally recognised and that these should be
discharged via a dedicated staff in a newly created directorate.”'

These proposals were accepted by the Air Council and
implemented at the end of December with the establishment of the
Directorate of Accident Prevention — somewhat contrarily abbreviated
to the DPA — which was to be run by Air Cdre Henry O’Neill. The
core functions of the DPA were:

¢ to identify problems and devise solutions to them;
¢ to spread the good word on safe practice;
® to oversee accident reporting procedures;

e to take over the collation of data and the maintenance of record
cards from the statisticians, and

¢ to offer advice to anyone who needed it, specifically including the
Americans.

To avoid any clash of interests with Vernon Brown’s team, it was
made absolutely clear that the DPA did not investigate accidents.
While the ultimate arbiters remained the AIB, primary responsibility
for investigation remained at Group level and continued to be
exercised via the Court of Inquiry machinery with the GTIOs ensuring
that everything was done promptly and according to Hoyle.

So, did it work? In short — yes.

The graph at Figure 6 provides some impression of the major
accident rate — not just those involving fatalities — over the period
1927 to 1953.” The qualification ‘some impression’ is necessary
because the definition of what constituted a ‘major’ accident was
changed from time to time, so the playing field is not exactly level.
Furthermore, the WW II figures are for the metropolitan air force only
whereas the pre- and post-war figures are global, and the inclusion of
overseas accidents tended to increase the overall rate (on average by
11% per year for the period 1946-53), so the wartime peak should
probably be rather taller. Nevertheless, the graph does present a
reasonable reflection of the way in which the pattern fluctuated.
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Fig 7. Major accident rate per 10,000 flying hours, 1939-45
(UK only).

Figure 7 expands the WW II period with the lumps and bumps
smoothed out by a superimposed trend line which shows the very
positive impact made by the two key wartime initiatives — the
progressive extension of flying training from early 1942 onwards and
the creation of the Directorate of Accident Prevention in early 1944.

Notes (AIR and ZHC references are to pieces held by The National Archives at Kew):

Strictly speaking, Cockburn’s post was that of AL2, reporting to the Controller of
Aerodromes and Licensing.
2 Cooper’s appointment as Inspector of Accidents was announced in Air Ministry
Office Memorandum No 272 of 8 June 1923, which also spelled out his
responsibilities.
3 ZHC2/681, but a copy of the relevant cutting is conveniently filed in AIR5/347.
* For instance, as late as 1968, the Air Force Board considered a paper [AFB(68)36]
which examined the desirability of releasing additional data on flying accident rates
(AIR6/172). At a meeting held on 18 November, after discussing the pros and cons,
the Board ‘took note’ of the paper and ‘agreed to reconsider the matter at a later date’
(AIR6/160). No change there then.
> A considerable amount of statistical data on accidents during the inter-war years
my be found at Kew but the SD96 for 1937 (which may be found in AIR10/1585)
provides a convenient single source, as it includes a summary covering the years
1921-37. See also Note 7 below.
®  Daily Telegraph, 20 October 1938.
7 AIR8/253 contains basic accident statistics for the period January 1938 to July
1939.
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8 Interestingly, this was, arguably, pretty much the reason for the Luftwaffe’s

initially appalling accident rate with its F-104s in the 1960s — a disproportionate
number of relatively green pilots.

AIR14/53. Harris to HQ Bomber Command, 12/Air dated 12 January 1938.

10" AIR2/3467. Ellington to Newall, 18 November 1938.

" AIR2/3467. This file notes the establishment of the Accidents Committee in
January 1939, and identifies its members, but there are few substantial references to
any work that it subsequently did; notably absent is any record of the minutes of the
meetings that would presumably have been held from time to time.

12 CFS and its successors (the ECFS, the EFS and the RAFFC at, successively,
Upavon, Hullavington and Manby) retained this responsibility until 1954 when it
passed to the A&AEE at Boscombe Down.

'3 The introduction of specific-to-type Pilots Notes, to replace the existing Handling
of New Type Monoplanes was announced by AMO A.124/1939 of 6 April.

'* For the benefit of readers who are concerned to get things right/are obsessed with
trivia, it should be noted that the Accidents Branch had long since been redesignated
as the AIB, this change of name having been promulgated by Air Ministry Office
Memorandum No 136 of 19 November 1919. This new title never really caught on,
however, and, although it does crop up from time to time in official correspondence, it
was not widely acknowledged until as late as December 1942 when the Air Ministry’s
Distribution of Duties document was finally amended to acknowledge the proper
nomenclature. Only then, 23 years late and about 270 monthly editions in arrears,
does the Air Force List finally catch up with itself and start to apply the correct label.
Not a lot of people know that.

'S Harry Moyle, The Hampden File (Tonbridge: Air Britain,1989).

' An Air Member for Training had been admitted to the Air Council in July 1940,
this appointment evidently bringing with it the legacy of the rather ill-defined, but
apparently generally understood, ‘responsibility for accidents’ that had been acquired
by McClaughry in 1939.

"7 Air Council Memorandum AC70(41), submitted by AMT on 6 December 1941
(AIR6/61).

" Ibid.

19 Air Council Memorandum AC46(41), submitted by AMT 29 August 1941, was
refined and amplified by AC51(41), submitted by USofS(C) on 17 September
(AIR6/61); these proposals were adopted by the Air Council at a special meeting,
AC18(41) held two days later (AIR6/72).

2 AIR20/3148 includes an extract from Inspector General’s Report 1G/2000/12 of
June 1943, containing the key elements relevant to accident investigation.

2L Air Council Memorandum AC67(43) submitted by USofS(C) on 8 October
(AIR6/613); these proposals were adopted by the Air Council at its meeting AC15(43)
held on 12 October (AIR6/74).

22 The figures for 1927-47 are derived from AIR10/5266, validated for 1927-37 by
data contained in AIR10/1585, for 1938 by AIR 8/253 and for 1940-47 by
AIR2/12650, the latter also being the source for the period 1947-53.
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A BRIEF HISTORY OF FLIGHT SAFETY LITERATURE
Stuart Hadaway

Stuart Hadaway read History at Christchurch
College, Canterbury 1997-2000, subsequently
adding a Postgraduate Diploma in Museum
- Studies at the University of Leicester. He spent
two years with the Museum of the
Worcestershire Soldier before taking up his
present appointment with the RAF Museum as
Assistant Curator of its Department of Research
& Information Services (DoRIS) in April 2004.

Today flight safety is a cornerstone of the Royal Air Force. The
high levels of professionalism and awareness that characterise the
modern RAF are maintained in no small part by continuous
reinforcement of the flight safety message via the ubiquitous and
colourful posters that adorn many of the walls on any RAF station and
the wide range of Service, Command and Group magazines spreading
the message in the messes and crewrooms. Almost all flight safety
literature follows a common style — simple messages communicated in
a humorous or light hearted way, frequently through cartoons, with a
strong supporting element of personal experiences and true stories.
This winning formula initially appeared, virtually out of the blue, with
the first edition of Tee Emm in April 1941.

In itself flight safety literature is no new thing; it has been around
ever since some long forgotten Greek first penned the story of Icarus.
But it is a history with a very long gap in the middle. True, manned
flight was not a reliable proposition before 1783, and powered flight
until 1903, but it would be 1912 until anything approaching a
systematic, scientific and public study of flight safety came into being.
In that year the Royal Aero Club established a Public Safety and
Accidents Investigation Committee (RAeC PSAIC) with the aims of:

1. Soliciting co-operation of aviators in preventing dangerous
flying.
2. Arranging for systematic reports by experts on all accidents.'

The Committee was even far-sighted enough to have allowed for a



57

fully confidential reporting system, a practice that would prove to be
of great value to the RAF over half a century later.

Reports were produced by the Committee on most accidents in
Britain from May 1912. Using local panels of experienced aviators,
the Committee would examine wreckage, interview survivors and
eyewitnesses, and then draw up a detailed sequence of the events
leading to each incident with a list of probable causes. Each report was
rounded off with recommendations to manufacturers and aviators on
structural or procedural issues.” These reports were widely publicised,
being reproduced in both Flight and The Aeroplane. This practice
lasted until it was brought to an abrupt halt by the outbreak of the First
World War, although the RAeC PSAIC continued in existence until
1918. Presumably their importance decreased with the restrictions
imposed on civilian flying and the possibility of reports passing useful
information to the enemy.’

Throughout the war little attention was paid to flight safety as we
would recognise it. Aeroplanes were still an emerging technology and
accidents were to be expected with such rudimentary machines. While
aeroplanes may have been easy to break, they were also relatively
easy to mend; a pilot landing a BE2 too heavily and damaging its
undercarriage would cause far less, and far more easily repaired,
damage than would a Lancaster pilot doing the same thing a
generation later. What little thought was paid to flight safety by the
RFC tended to come through unit or station Standing Orders, which
sometimes carried general and local advice on accident avoidance and
standard procedures for emergencies." There was little central
direction for these, and the RFC’s Standing Orders in the Field offered
no advice at all.’

From 1918 the Air Ministry took over responsibility for Britain’s
military and civil aviation. In 1920 this led to the establishment of the
Inspectorate of Accidents within the Directorate of Civil Aviation,
although it was in fact responsible for the investigation of RAF
accidents as well. However, there was very little public output from
them on safety issues. One reason that has been given for this is that
the Air Ministry’s fear that blaming accidents on technical faults or
weaknesses could lead to litigation from manufacturers, although there
is no firm evidence to prove this theory.® On the RAF side there were
regular Air Ministry Weekly Orders (AMWO) which covered all
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aspects of Service procedure and organisation under various headed
sections. Flight safety certainly figured in these, the first mention
being in the fourth issue when the dangers of flying aeroplanes near
airships were highlighted.” However, the issue was not approached in
any systematic way. Three consecutive Orders published in
October/November 1918 addressed flight safety issues under four
separate sections: the dangers associated with carrying matches in the
air under ‘Discipline’;® the use of ballast during solo flights in two-
seater aircraft under ‘Armament and Equipment’;’ the need for regular
practices of forced landing procedures under ‘Operational and Flying
Orders’;'” and the proper channels and procedure for handling Courts
of Enquiry into flying accidents under ‘Books, Forms, Returns,
Correspondence, &c’. 1

Flight safety was also instilled within the RAF through other
means. A similar source to AMWOs (later AMOs) was The King’s
Regulations and Orders for the Royal Air Force.'” By 1939 Chapter
XII (‘Regulations Relating To Flying’) ran to over 50 pages with 125
paragraphs of rules. A more visual and accessible source was Air
Diagrams. This idea, essentially using large posters in prominent
places to transmit simple messages, had already briefly existed in
1918. A series of posters produced by the Air Technical Services'
staff had offered advice on numerous flying scenarios, mainly based
around combat situations and tactics. Several had also focused on
safety, primarily landing and take off procedures, such as how to cope
with engine failure on take off,'* make emergency landings" or land
in difficult wind conditions.'® After 1918 Air Diagrams moved on to
more technical subjects, such as rigging and armaments, but in 1932
the RAF returned to the idea of using them for aircrew safety related
matters. At least one new Air Diagram was issued on the subject,
illustrating the correct way to exit a generic Hawker biplane by
parachute.'” In January 1936 a further set of three was issued, their
stated purpose being ‘to draw particular attention to those customs or
regulations which affect the safety of aircraft crews generally and to
avoid minor accidents.”'® These were to be displayed in hangers and
rotated regularly to keep the messages fresh. Meanwhile, a constant
stream of large schematics and diagrams continued to be produced for
use by ground crews. Laying out hydraulic and electrical systems, or
showing cutaway views of weapons and ordnance, they tackled flight



59

‘paavaddp 3541 11 UdYM SPM 11 SO KDPO]
pyva s sutvwiad Q161 KInf 9 JO £9CT G LO W3V A1y 0 uondpd ayj £q pakaauos 23vssaul
Y] (uoyonpo.adat 2jpos-jious 40f 28vuil ayj £fi4v]o 01) pa4ooop Kppydils uaaq svy 11 ysnoyiry

'AVM ENOA NI ANV 0L Lnogy
ANIHOVYIN H3HLONY 38 AVIA SH3HL
~t 440 XYL OL INIDNT HNOA LNO
DNIN3JO 3404389 LNOHd NI NV 3dIS

YIHLIF NO dNIHIE MO0 SAYMTY




60

safety from the ground up, striving to keep aircraft and equipment
maintenance standards at the highest possible level.

From 1936, and even more so 1939, the RAF expanded, leading to
a correspondingly higher accident rate. The existing methods for
promoting flight safety awareness proved to be inadequate and when,
in the autumn of 1940, an Air Member for Training was appointed a
range of options was considered.

One of these was the issuing of regular ‘Training Memoranda’ to
all units to maintain awareness outside the controlled environment of
training establishments. The main question was how to make these
publications accessible, appealing to read and memorable. The
answers to this question were already to some extent in place. Before
the war some of the most successful civilian flying manuals had been
those written in America by Assen Jordanoff. Jordanoff was a
journalist with wide experience in aviation, beginning with service in
the Bulgarian Air Force during the First World War. His books'
proved popular, mainly due to his style and presentation. Written in
layman’s terms and well illustrated, they also made frequent use of a
cartoon character to emphasise essential points. Know as ‘Cloudy
Joe’,”® he was slap-dash and accident prone and frequently seemed
lost in the world of aviation. Since 1939 hundreds of thousands of
Jordanoff’s books had been bought by the RAF and RCAF for use in
their training programmes.

Closer to home was the well-known artwork of Cyril Kenneth
Bird, known as ‘Fougasse’. In the summer of 1940 new ranges of Air
Diagrams had been launched. In May a series of posters very much in
the tradition and style of the 1918 Diagrams was issued.”. Printed in
monochrome, they were pieces of fine art in themselves and depicted
various scenarios. Like the 1918 set, the majority were concerned with
aerial combat, but others broached other common dangers. The
importance of oxygen flow,” of remembering to lower the
undercarriage,” and of checking the hydraulic systems all provided
advice aimed at countering some of the more prevalent causes of
aircraft and aircrew wastage.

However, while helpful, these were not particularly eye catching
and they tended to include large amounts of text. In July 1940 a
further set was published. All using the punch-line ‘Once is too often’,
and illustrated by Fougasse, these took the form of colourful and
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A typical example of the cheery little (coloured) cartoons drawn by
‘Fougasse’ (Cyril Kenneth Bird) in the interests of promoting flight
safety during WW I1.

exaggerated cartoons with an instant visual impact to get a simple
message across. This style could be readily transferred to a magazine
or booklet, as they had been in No 13 Gp. AOC 13 Gp, AVM R E
Saul, and OC 54 Sqn, Sqn Ldr R F Boyd, had had the idea of a
booklet full of simple hints and tips on aerial combat which also
touched on some salient flight safety issues. The messages were
emphasised by the use of cartoons drawn by AC William Hooper,
RAFVR (‘Raff’), who used a very basic but exaggerated and
humorous technique, and the booklet was published as Forget-Me-
Nots For Fighters.

It was against this backdrop that the format of the new Training
Memoranda was agreed. It would be a monthly magazine, mildly
humorous and illustrated to encourage readership and hopefully
improve the retention of the information provided.” An experienced
editor was needed and so Maj Anthony Armstrong Willis MC, RE
(Retd), a well known humorist and author, was recruited.
Commissioned into the RAFVR as a pilot officer on 16 December
1940, Willis was to produce a draft for approval within a month.
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Willis in turn recruited Hooper to
provide some of the illustrations, and
put a personal slant on the issues.
The result would be Pilot Officer
Prune.

This ambitious target was met,
and on 1 April 1941 perhaps the best
known of all flight safety
publications, and the best known of
all flight safety instructors, was
launched.”® Their approach was to
take what the Air Ministry called a
‘popular style’,”” and their purpose,
as Willis saw it, was to: ‘put the stuff
across in a light-hearted manner
without too much ‘Whitehallese’.
The general idea being to make it
readable and get it read.””® This he
accomplished, and Tee Emm and
Pilot Officer Prune were an instant
success. Over the next five years their circulation and reputation
became global. The style was indeed popular, in both senses of the
word, breaking down complicated issues into simple concepts and
using personal examples to emphasise points.

Prune became more and more the human face of flight safety, and
appealing on this personal level had a dramatic effect. As time passed
other ways to exploit this first-person approach were found. The
‘Learn From The Other Fellow’s Mistakes’ column started in October
1941 to be followed by the, near-legendary, ‘Most Highly Derogatory
Order of the Irremovable Finger’ (MHDOIF) from March 1942,
participation being encouraged by the anonymity afforded to
contributors.

Not that Tee Emm was the only approach the RAF took. AMOs
continued to contain safety warnings and directives; Air Ministry
Pamphlets” were issued, and Air Diagrams on maintenance,
emergency procedures and the use of emergency equipment multiplied
exponentially. Training films also gathered pace and were widely
used, often using the first-person approach pioneered by Tee Emm in

Plt Off Prune swinging a
compass.
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what we would now call ‘docudrama’ formats.

By mid-1945 the volume of flight safety literature available was
staggering, although, like the rest of the RAF, peace brought a sharp
decline in numbers. With contraction of the RAF it was felt that flight
safety could be improved by returning to the pre-war principle of a
small, highly trained service. In March 1946 Tee Emm was
discontinued.

This proved to have been too hasty a move, however, as accident
rates increased again. Happy Landings was established in January
1946, and then, almost on the heels of Tee Emm’s demise, came the
publication of Air Clues in May of that year. From then on the
production of magazines, films and posters was prolific. Most UK-
based Commands™ and RAF Germany’' had their own flight safety
organisation and specialised publications dealing with the specific
equipment and conditions of those units. The practice has even
crossed over from the RAF into the Royal Navy®” and, more recently,
to the combined Defence Aviation Safety Centre.”> Many of the more
successful characteristics of Tee Emm and, of the old RAeC PSAIC,
have lived on: anonymity for those willing to come forward and tell of
their mistakes; in-depth analysis of accidents, tempered with humour
and accessibility; use of cartoons to reinforce points; and first-person
accounts.

In other areas the general style has been developed. Tee Emm
briefly used the idea of holding up examples of how it should be done,
either in its ‘Learn From The Other Fellow’s Successes’ columns™ or,
later, in the regular antidote to the MHDOIF, the ‘Most Highly
Desirable Order of the Vacated Orifice’ (MHDOVO). This proved to
be fairly short lived®” and not as popular as the MHDOIF, going as it
did against the self-deprecating tone of 7Tee Emm. However,
subsequent publications have tended to highlight good examples, and
competitions for the collection of ‘FOD’ (waste likely to cause
Foreign Object Damage), certificates for exceptional performances
and other forms of recognition have all become the norm.

Notes:

I RAeC PSAIC Report No 1, 1912. RAeC Archives Box 479, held at RAF Museum.
2 RAFM AC75/21/479.
3 The Aeroplane, Vol. VII, No 6, 5 August 1914, p132.
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* For example: ‘Standing Orders for RFC Norwich: Flying Orders and Aerodrome

Rules’, February 1917; RAFM R024738.
3 <Standing Orders of the Royal Flying Corps in the Field’, 1915; RAFM 000601.
6 Grey, C G: A History of the Air Ministry, pp 127-128 (London, 1940).
7 AMWO 35, 10 April 1918.
¥ AMWO 1384, 7 November 1918.
®  AMWO 1316, 24 October 1918.
19 AMWO 1288, 24 October 1918.
"' AMWO 1428, 7 November 1918.
Later The King’s Regulations and Air Council Instructions for the Royal Air
Force.
13" Later RAF Technical Services.
* OT5 1671, 20 June 1918.
> OT5 1580, 9 April 1918.
 OT5 1581, 21 April 1918, and OT5 1582, 11 June 1918.
7 AD 1093 ‘Method of leaving aeroplane for emergency descent by parachute’,
RAFM X001-4108.
8 AMO A.20/36, 30 January 1936.
Your Wings, Through the Overcast, and Safety in Flight.
Drawn by Fred L Meager.
' AMO N.327/40.
> AD 1299, ‘Sheer carelessness’, RAFM X001-4253.
3 AD 1300, ‘Remember your undercarriage’, RAFM X001-4254.
2 AD 1298, ‘Hydraulics safety first’, RAFM X001-4252.
2 AC 4(41), 18 January 1941. NA AIR6/61.
*° AMO N.288/41.
*7 Ibid.
2 Tee Emm Vol 2, No 1, April 1942, p2.
% For example: AMP 104 ‘Prevention of aircraft accidents’, July 1940.
3 For example: Bomber Command, Training Command and Support Command all
had Flight Safety Reviews.
31 Flight Comment.
32 Cockpit.
3 Aviate.
3 For example: Vol 5, No 3, June 1945.
% July 1945-February 1946, and changed to the ‘Good Show Medal’ in August 1945.

19
20
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MORNING DISCUSSION PERIOD

Mike Meech. The point was made that flight safety deteriorated prior
to WW 1II due to problems associated with pilot training as a
consequence of the expansion schemes. The expansion involved
groundcrew as well. Did that not also produce problems? And how
were they solved?

Wg Cdr Jeff Jefford. Good point. The problems were very similar.
To cope with the expansion, the air force obviously needed to recruit
large numbers of tradesmen. (The Air Estimates for 1935 authorised a
strength of 19,096 airmen; for 1938 it was 51,696 — a 270% increase
in just four years. Ed) As with pilots, there was an imbalance between
this influx of ‘green’ aircraftmen and the relatively small numbers of
seasoned SNCOs who had to supervise their activities. At the same
time the Service was having to cope with the technical revolution,
which involved switching from patching fabric on biplanes to tin-
bashing on stressed-skin monoplanes, not to mention the introduction
of far more demanding hydraulic, pneumatic and electrical systems
and devices. Thus, as I said, aeroplanes were more difficult, and took
longer, to maintain which lead to scarcity on the flight line and
reduced flying hours. The ultimate solution, as always, lay in training
and, in the case of groundcrew, this was accompanied, certainly
during the war years, by increased specialisation. The pre-war aim had
been to produce Fitter Is, multi-skilled tradesmen who could, single-
handedly, do just about everything necessary to keep a Hind and its
Kestrel airborne. This level of expertise would take far too long to
achieve in wartime so, to cut down on training time, we introduced
more sharply focused trades, so that a recruit could be quickly taught
to become productive in a relatively narrow specialisation to which
those who were so inclined could add further qualifications in service.
That is something of an oversimplification but it is a fact that the RAF
went to war with about fifty trades; by VJ-Day it had 235 and that
was, at least in part, a response to the problems that had originated
with the expansion.

Air Cdre Richie Profit. When I was in Singapore in the 1960s, fast
jet pilots were encouraged to do a parachute jump into the sea at



67

Changi. Was that an ad hoc arrangement or was it a common practice
elsewhere?

AVM Alan Johnson. It was ‘an optional extra’ that was on offer in
England, by the Parachute School, as well as in Singapore. It was a
nice easy way to experience a parachute descent because the hard part
is the landing, which is obviously a lot softer in water than it is on the
ground. Quite a lot of people did take the opportunity, including some
very senior officers. I had the pleasure of instructing Sir Andrew
Humphrey, although I thought my promising early career might be
about to come to a premature end because, during a practice session, I
said, ‘Do not jump off the platform,” because the harness initially will
go very slack and when it then takes the strain it can cause problems
with the family jewels. Unfortunately, Sir Andrew did jump off, into
the air, but, even though his face turned a shade of green after landing,
fine officer that he was, he gritted his teeth and carried on, eventually
to make a very good water descent!

Sir Freddie Sowrey. When I did it my instructor confided, ‘We
won’t tell anybody that we pushed you, Sir!’

My question is for Stuart. Is there any evidence to show that Plt
Off Prune and Anthony Armstrong actually had any identifiable
impact on the accident rate? Tee Emm was certainly great fun to read,
but do we know whether it actually had any effect?

Stuart Hadaway. [ am afraid that that would be very hard to
quantify. Apart from anything else, there were always other initiatives
being implemented, lectures, films, posters and so on, so it would be
difficult to isolate the impact of any particular initiative. All that we
can say is that Tee Emm, and Prune, were very popular. Since tens of
thousands of copies were being distributed all around the world, it
would be reasonable to assume that lots of people were reading it and
that some of the messages will have sunk in. There is certainly some
evidence to support a wide readership base in the large numbers of
‘citations’ that were submitted in pursuit of the award of one of the
spurious medals.

Jefford. While not disputing that applications for the MHDOIF
provide evidence of an enthusiastic readership, it has been argued that
the mock medals eventually tended to become counter-productive.
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One of the factors that tends to undermine flight safety is that any
form of flying entails a degree of risk and the excitement that this
engenders can be heightened by pushing the boundaries. Breaking the
rules is fun, until it all ends in tears. The classic examples are usually
associated with unauthorised low flying but the exercise illustrated in
this picture was not actually in the syllabus either — Avro 504K of
No 4 FTS at Abu Sueir in the mid-1920s. (MAP)

The Order was associated with a black ribbon and towards the end of
the war there are said to have been instances of pilots having to be told
to desist from wearing a black medal ribbon. The MHDOIF had
become a badge of infamy so desirable that there was a risk of people
actually competing to be awarded one! Since that encouraged people
to do stupid things, it could hardly have been good for flight safety.

In the general context of people doing stupid things, in the first
Journal that I handled as editor, I reproduced a short article from the
June 1941 edition of Tee Emm, a piece that CAS had personally
directed should be published. It provided an account of two incidents
in which a Hampden and a Havoc had been lost, with only one
survivor from the two crews. Both accidents had been caused by pilots
‘beating up’ their girl friend’s homes. The sting in the tail was that
these were merely examples; in the first six months of 1941 no fewer
than eighty-one men had died in incidents of this kind. What a waste!
Eighty-one men dead through pilots showing off.
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Capt Jock Heron. Most of this audience will have been familiar with
Air Clues, with its content nicely balanced between flight safety and
other aspects of airmanship in the round. Air Clues has disappeared to
be replaced, in part, by Air Power, but this does not address flight
safety so how is the word being spread today?

Hadaway. The current flight safety publication is the tri-Service
Aviate magazine.

Desmond Goch. I can add a small footnote to AVM Johnson’s
history of the parachute. I was with the Irving Parachute Company in
the 1950s when we were developing, for the Ministry of Supply, a
barometrically operated parachute release mechanism to cater for the
increasing heights at which aircraft were operating. It allowed crews
to free fall until they reached a denser atmosphere. The device worked
very successfully and was produced in some numbers. I recall a
special version for back-type parachutes that were supplied for use by
RAE personnel who were investigating the causes of the Comet
disasters. It was a fully developed device but I don’t doubt that it has
been superseded by further advances in technology.

Johnson. I am familiar with the Irving release mechanism; we used it
for early Special Forces high altitude drops. As you say, technology
has moved on; what used to be about the size of a cigar box is now
smaller than a match box but it is still very reliable — and it has saved
lives.

Anon. Stuart Hadaway discussed the way that graphics were used to
get the flight safety message across. It may be of interest to consider
the way in which similar techniques could have been used in other
circumstances, basic handling manuals, for instance. The RAF’s
Lancaster manual consists of fairly tedious lists and diagrams whereas
the equivalent American version for the B-17 contains more
‘cartoony’ graphics which may have helped the reader to get a feel for
operating a B-17 more quickly. Did we put much effort into making
training manuals more accessible, in the way that we did in promoting
the safety message?

Hadaway. I don’t think so. I referred to the Bulgarian-American
Assen Jordanoff and the ‘Cloudy Joe’ character that he used to
brighten up his series of pre-war civilian flying manuals, substantial
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numbers of which found their way onto wartime training stations,
particularly in Canada. Generally speaking, however, the RAF
preferred formality in its technical publications, including Pilot’s
Notes, and I think that they were probably right.

Profit. I think that the old-style Pilot’s Notes, with which many of
you will be familiar, were absolutely excellent and that they achieved
exactly what they were supposed to do. They told you how to fly a
particular aircraft type. They didn’t tell you what it would ‘feel’ like,
of course, but they did tell you how to get it going, how to fly it, how
to land it and provided warnings of handling idiosyncrasies and
spelled out any critical limitations. That changed around about the late
1960s when we introduced specific-to-type Aircrew Manuals which
were almost Release To Service documents, as well as handling
manuals. Personally, I was never convinced that that had been a move
in the right direction.

During WW 11, incidentally, the Air Transport Auxiliary produced
a combined set of abbreviated pilot’s notes that covered something
like sixty types of aircraft, everything from a Spitfire to a Lancaster
via the Typhoon and Mosquito. They didn’t tell you how to ‘operate’
the aircraft, of course, but they did provide the basic information
needed to start it up and fly it safely from A to B. A remarkable
achievement, I think.

Jefford. To amplify that a little, something that I didn’t mention in
my presentation was the introduction of mnemonics, which was yet
another pre-war innovation that the CFS can take credit for. For
instance, there was BUMPF — Brakes, Undercarriage, Mixture, Pitch,
Flaps — which would take care of most of the things that had the
potential to cause expensive noises if they were overlooked prior to
landing. There were variations on this theme, of course, as it was often
necessary to adapt the mantra to deal with a specific foible associated
with a particular aircraft type — which is where Pilot’s Notes came in,
because it spelled out the various checks required at each stage of a
flight.

Nigel Baldwin. I don’t have a question, but would like to offer an
observation. Listening to Alan Johnson talking about official attitudes
towards the provision of parachutes during WW [, I was reminded of
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Freeman Dyson’s autobiography, Disturbing the Universe, in which
he recalls that, while working at Bomber Command as a young
scientist in WW II, a colleague investigating the survival rates of
aircrew, had noted that, because its escape hatch was a couple of
inches narrower than the others, the chances of escaping from a
Lancaster were significantly less than from a Halifax or Stirling. His
figures indicated that only 15% of Lancaster men survived, compared
to 25% from Halifaxes and as many as 50% from American B-17
crews, although the fact that they were doing it in daylight, rather than
in the dark, probably accounted for some of the difference. My point
is that, if the losses per crew are multiplied by the number of
Lancasters lost, it amounts to several hundreds, perhaps even
thousands, of men who might have survived if the hatches had been
made just that little bit wider. But they never were. Which leads me on
to a related topic, one that will no doubt be addressed by Brian Miller
this afternoon — the failure to provide ejection seats for the rear crew
members of the V-bombers. Both are examples of official reluctance
to provide appropriate facilities.

Air Cdre David Strong. A personal comment on the situation in
Bomber Command at the beginning of the war. In 1939 I was a flying
officer on a Whitley squadron in Yorkshire. We were notionally
intended for operations, of course, but we were almost immediately
moved down to Abingdon where we became the conversion unit for
Whitleys. Reflecting what was said earlier about training in those days
— as a still very junior officer I suddenly found myself cast in the role
of instructor. I knew little of instructional techniques; I was certainly
not a QFL. We just got on with it and did the best we could, trying to
teach people how to fly the aeroplane. We were simply unaware of
‘flight safety’, as such. Things did improve later with the introduction
of more formal training programmes, which recognised that it was
also necessary to address the needs of other crew members, and in the
spring of 1940 these early training squadrons were eventually
redesignated as OTUs.

Wg Cdr Clive Rustin. A comment on Richie’s observations on
Pilot’s Notes v Aircrew Manuals, when I was OC Handling Squadron
at Boscombe a senior wheel came to visit me one day and I asked him
whether he thought we were doing it right. On the left hand side of my
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desk was the slim volume that constituted Pilot’s Notes for the
Mosquito. On the right I had a two-foot high pile of Tornado
documents. I don’t know whether we were, or still are, doing it right —
but perhaps it’s just not possible to go back to the good old days.

A question. A crude calculation, based on the 1941 figures that
were presented, suggests that we might have lost as many as 10,000
aircraft through our own efforts during WW II. I seem to remember
reading in an RAF diary many years ago that we actually lost over
20,000 aircraft without the assistance of the enemy. Is that a
reasonable figure?

Jefford. Using Garrod’s 170 per month for home-based aircraft,
10,000 would appear to be about right, possibly even on the low side
because the air force was still expanding in 1941 and Garrod’s figures
had excluded trainers. So, apart from allowing for a bigger air force,
and including lots of Tiger Moths, Harvards and Oxfords, one would
also have to allow for the fact that a substantial proportion of the RAF
was stationed overseas. Since it was crashing aeroplanes with gay
abandon in the Middle East, Italy, India, sub-Saharan Africa and
sundry other places, I could certainly go along with 20,000 as an
informed guess.

Picking up on what you said about the size of the pile of Tornado
documents, my own observation, based on drifting in and out of crew
rooms over the years, is that when the RAF introduces a new
aeroplane into squadron service it is accompanied by a document
called, depending upon the operating authority, something like Group
Air Staff Orders (GASO) which all aircrew are required to read
periodically and sign as having read. On Day One, this document
contains one page which says, more or less, ‘Do not break this
aeroplane.” A week later someone lands with his brakes on, bursts a
tyre or two and takes to the grass. There is an inquiry which, among
other things, recommends publication of GASO No 2 that says, ‘Do
not land this aeroplane with the brakes on.” By the time that the
aeroplane is withdrawn from service thirty years later, GASOs are
three inches thick with each page saying, in effect, ‘Don’t do what the
last chap did!” It’s just the way we do things. Ostensibly, the aim is to
improve flight safety by preventing repetition of accidents —
although a cynic might see it as the umbrella syndrome.
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Footnote: Subsequent to the meeting, Air Cdre Henry Probert
offered the following:

During the discussion about Tee Emm I was reminded of the occasion
in 1943 when Donald Bennett drew Harris’s attention to an
anonymous item stating that the bomber pilot’s answer to predicted
Flak was to make a 90 degree turn every 30 seconds or so. Harris
promptly told Garrod, Air Member for Training, that he could think of
no better way of ensuring that no bomb ever hit its objective; Garrod
thereupon rose to the defence of Tee Emm’s staff and offered to print
an article from Bennett with a view to opening up what might prove to
be a valuable discussion. There followed further discussion in Tee
Emm and an increasingly acid dialogue which culminated in Harris
ordering a ban on Tee Emm on every Bomber Command station. It
took Garrod’s successor, Peter Drummond, to calm the situation. The
full story is on page 235 of my book on Harris.
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POST-WAR FLIGHT SAFETY
Wg Cdr Colin Cummings

Colin Cummings served in the Supply Branch for
31 years. After a series of station tours, mostly in
the Far East, he spent a significant element of his
service involved with IT systems both within the
Supply Branch and in other areas, such as the
Directorate of Flight Safety. He was the first
Supply officer to manage an aircraft Support
Authority (the Jaguar). He is a member of the
RAFHS committee and, not satisfied with one
Queen’s Commission, he currently he holds two;
one in the RAFVR(T) and the other in the RAFR.

If the Royal Air Force believed that the advent of peace in Europe
would bring with it an immediate and dramatic reduction in the
aircraft accident rate, it was to be sadly disappointed. With aircraft
being written off in accidents at the rate of a dozen per day, within 48
hours of VE-Day there were four major losses to aircraft engaged on
transport duties, claiming eighty lives. One of these involved a Stirling
of No 190 Sqn which disappeared while carrying airborne troops to
garrison Norway. The circumstances of its loss mirror those
surrounding an accident in the previous November which had resulted
in the death of Air Chf Mshl Sir Trafford Leigh-Mallory and nine
others, including Lady Dorothy Leigh-Mallory. The Stirling had been
operating in appalling weather; it was off course, below safety height
and out of radio contact. Furthermore, it too was carrying a very
senior officer, in this case AVM James Scarlett-Streatfield, AOC 38
Group, which inevitably raised questions as to whether his presence
on board had had any influence on the captain’s decision-making
process. By a rather eerie coincidence, Scarlett-Streatfield had
presided over the Board of Inquiry that had investigated Leigh-
Mallory’s loss.

This presentation will explore the post-war accident scene by:
considering the size and shape of the air force in the immediate
aftermath of WW 1I and the statistical pattern of subsequent losses;
reviewing some of the main causes of accidents; outlining the
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Commands Groups/ | Main | Sqns | Flying
AHQs | Units Units
Bomber 10 85 85 40
2nd TAF 5 37 81 4
Fighter 7 49 59 15
Coastal 8 33 41 21
Flying Training 8 57 - 65
Tech Training 4 ? - -
Maintenance 4 59 - 9
Transport 7 69 46 35
Mediterranean AAF 8 46 59 12
Middle East Command 10 68 30 42
ACSEA 16 89 75 52
Total 87 592 476 295

Fig 1. RAF Organisational Structure in mid-19435.

evolution of the flight safety organisation; and conclude with a brief
examination of the RAF’s engineering organisation and its
contribution to reducing the accident rate.

THE SIZE AND SHAPE OF THE POST-WAR RAF

When the European war ended, the Service had a total strength of a
little over one million men and there were, in addition, substantial
numbers of Commonwealth personnel still available along with
significant Polish and Czech contingents.

Surprisingly, we do not really know how many aircraft the RAF
had to the degree of accuracy that one might have expected and the
generally accepted figures of 8,800 operational and 18,000 training
and second level aircraft should be regarded as an informed estimate
rather than a precise ORBAT. In fact, such was the chaotic state of
affairs after six years of war, that the RAF was eventually obliged to
carry out a census of its aircraft holdings, which revealed that, apart
from the informal use that was being made of captured enemy aircraft,
there were other instances of ‘private enterprise’ with aircraft being
unofficially retained after they had supposedly been struck off charge.

Figure 1 illustrates the basic organisation and distribution of the
RAF and its assets in mid-1945. Compared to today’s air force, the
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RAF of sixty years ago was a massive operation — eighty-seven
organisations of group status and almost 600 other units of
consequence. In terms of flying units there were some 750 squadrons,
schools and training units of various kinds plus communications
flights and a variety of specialist flying units. To this total one could
also add the ubiquitous station flights.

At four years or less, the average age of the aircraft in the fleet was
very young by today’s standards. This was due to a combination of
attrition and the rapid onset of obsolescence, the latter arising from the
rate at which technology had developed under the impetus of war. In
later years, of course, aeroplanes tended increasingly to be repeatedly
refurbished and refitted, rather than simply being replaced as had been
the practice in the past.

From its peak in 1945, the RAF’s strength, in both manpower and
numbers of squadrons, has been in almost constant decline, the only
significant deviations from this pattern being the Korean War period
and (in terms of numberplates only) the era of Thor and Bloodhound.

STATISTICS RELATING TO AIRCRAFT LOST THROUGH
ACCIDENTS

Before considering post-war accident rates, it would be as well to
clarify some of the terms used. First, the RAF has always used a,
basically, five-element system to categorise the damage sustained by
its aeroplanes, although the symbols allocated to each element have
changed from time to time. At present the categories are numbered
from 1 to 5 — with ‘Cat 1’ being something which can be dealt with at
unit level while a ‘Cat 5° amounts to a total loss.

Secondly, the definitions of what constitutes an ‘accident’ and, the
less serious, ‘incident’, have been changed several times.

Finally, the categorisation of an aircraft in the immediate aftermath
of an accident might not reflect the eventual outcome. If there were
significant holdings of the type in question, a damaged aircraft might
well be scrapped, even after a relatively superficial, and certainly
repairable, occurrence. This frequently occurred in the early post-war
years, particularly with smaller aircraft or with those approaching the
end of their fleet lives. Furthermore, a post-dated decision to dispose
of a lightly damaged, but obsolescent, aircraft, was not always linked
back to the original accident. It thus becomes debatable, whether the
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The rather inadequate details recorded in connection with the demise
of this Wellington, LP914, indicate that it was damaged in an
unspecified incident at Swinderby on 12 June 1948. In fact it was
being flown by (Society member) Gp Capt Hans Neubroch, then a
youthful flight lieutenant, on his first night cross-country with No 201
AFS. Having taken off from Swinderby, the aircraft was diverted to
Shawbury where, in poor visibility, it landed fast, overran the runway
and tipped up on its nose (hence the visible buckling) before
slamming back down onto its tailwheel.. Reflecting the relatively
relaxed attitude prevailing at the time, Hans notes: ‘Having heard
nothing for two days, I thought it only polite to go and see my Flight
Commander and explain myself. He listened and then commented,
“Don’t worry, old boy - could have happened to anyone!” I heard no
more.” The aeroplane was eventually struck off charge, presumably
still unrepaired and still at Shawbury, on 1 November 1948,
illustrating the way in which an airframe may be written off by
delayed administrative action, rather than as the immediate result of
an engineering decision, thus distorting the ‘accident’ statistics.

aircraft should actually be recorded as having been written off as a
consequence of the accident, or whether it should be more
appropriately reflected as a mere ‘stock-management’ decision. Incon-
sistencies such as these tend to distort the overall accident statistics
and go some way towards explaining the numerical discrepancies
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evident in figures relating to aircraft losses compiled by different
authorities and/or researchers.

This paper will consider only Category 5 accidents — those in
which the aircraft was destroyed in, or subsequently disposed of
following, an accident. The basic measure of accidents is the loss rate
per 10,000 flying hours and Figure 2 illustrates the rates for Cat 5
losses (or earlier equivalents) between 1946 and 1990. The rate for the
last eight months of 1945 was significantly higher.

It is apparent that the overall loss rate has fallen steadily with the
passage of time, but the relationships between the dominant causes of
accidents have also changed. It is important to understand, however,
that because they tend to be related to each other, rather than to a
common baseline, comparative statistics can be misleading. That is to
say that, if there is a decrease in accidents due to cause ‘A’, then,
while there may not have been any change in the number of
occurrences actually arising from cause ‘B’, the proportion of the total
attributable to the latter will inevitably have increased, thus creating a
superficial impression of a worsening cause ‘B’ situation.

There have been occasional fluctuations in the downward gradient,
some of which could be characterised as ‘rogue’ years. Those who.
remember such events, may recall that the top brass could sometimes
be pretty unforgiving with more than one Squadron Commander, and
even the occasional Station Commander, being relieved of their posts
and moved sideways into relative obscurity.

Translating the accident rates at Figure 2 into numbers of aircraft
actually lost and, more importantly into the numbers of casualties
sustained, presents a sobering picture.

In the eight months between VE-Day and the end of 1945, there
were some 2,500 aircraft accidents resulting in the deaths of about
2,000 crew, passengers and persons outside the aircraft. Although
these figures include the odd anomaly (such as twenty-three people
being murdered by Indonesian nationalists after they had safely
evacuated a Dakota which had been forced to land on a beach) a
routine loss rate of a dozen aircraft per day does seem to be a
remarkable state of affairs when viewed from today’s vantage point.

Figure 3 tabulates those aircraft written-off, ie ‘Cat 5s’, and the
associated numbers of annual fatalities between 1946 and 1998. If the
VE-Day-to-end-of-1945 figures noted above are included, the post-
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Year Cat 5s | Deaths 1972 28 22
1946 1014 677 1973 30 21
1947 420 176 1974 16 5
1948 424 205 1975 21 17
1949 438 224 1976 33 20
1950 380 238 1977 14 7
1951 490 280 1978 25 27
1952 507 318 1979 27 13
1953 483 333 1980 24 13
1954 452 283 1981 26 7
1955 305 182 1982 35 10
1956 270 150 1983 26 19
1957 233 139 1984 23 4
1958 128 87 1985 19 9
1959 102 59 1986 19 10
1960 80 46 1987 20 17
1961 74 55 1988 19 18
1962 68 50 1989 17 9
1963 60 41 1990 18 19
1964 62 33 1991 22 15
1965 46 71 1992 10 8
1966 62 33 1993 11 13
1967 60 60 1994 9 34
1968 51 43 1995 10 9
1969 31 22 1996 14 2
1970 36 25 1997 11 3
1971 40 72 1998 7 3

Fig 3. Accident Statistics 1946-98 — source Air Britain (Historians).

war total amounts to some 9,330 RAF aircraft accidentally destroyed
or damaged beyond repair, resulting in the loss of more than 6,200
lives.

The numbers of lives lost would have been significantly higher had
it not been for the introduction of ejection seats, principally, although
not exclusively, those built by Martin-Baker, along with a modest, and
steadily reducing number of aircrew who survived by taking to their
parachutes in a less dramatic fashion. In the period from July 1951 -
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when Sgt Bill Tollit abandoned a Meteor of No 65 Sqn to become the
first RAF pilot to escape using an ejection seat — to the end of 1996,
there have been more than 700 successful abandonments, including
several made outside the design parameters of the seat.

In the context of ejection seats one cannot avoid registering one of
the more emotive flight safety debates of the 1950s and ‘60s —
whether or not to provide such a means of escape for all members of a
V-bomber crew, not just the pilots. Despite the development of a
potentially suitable system and successful trial firings, including a live
gjection in 1960, such seats were never provided. The story of why
that was never accomplished is told in Chapter 12 of Sarah Sharman’s
Sir James Martin: The Authorised Biography of the Martin-Baker
Ejection Seat Pioneer (Patrick Stephens Ltd; 1996)

It will be apparent from the table at Figure 3 that there is no direct
correlation between numbers of accidents and the numbers of
casualties incurred. This arises from the types of aircraft involved and
the roles in which they were being employed. For example, in 1946
the RAF lost fifty-nine Dakotas, nine Liberators and twelve Yorks
engaged in a variety of transport tasks, resulting in the loss of no
fewer than 266 lives. By comparison, the 157 Mosquitos that were
written off that year involved ‘only’ seventy-two fatalities. While
losses of relatively large aircraft have declined steadily over the years,
they still represented a significant factor in the accident statistics until
well into the 1950s which saw the loss of several Shackletons, plus a
mid-air collision between a Lancaster and a Valetta in which twenty-
six men died.

Supply dropping in Malaya during Operation FIREDOG was
particularly dangerous, since the Valettas used in this role often had to
descend into deep valleys, flying close to their single-engined safety
speed, in turbulence. On several occasions, engine failure in those
circumstances cost the lives of seven or eight crew, of whom four
were usually Royal Army Service Corps air despatchers.

The significant increases in fatalities in 1965, ‘67 and 71 were all
attributable to the disproportionate impact on the statistics caused by
the, increasingly unusual, losses of large aeroplanes with the
associated tendency for them to have relatively large numbers of souls
on board. The first was a consequence of a Hastings crash at
Abingdon which claimed forty-one lives. The second arose from the
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Specific details are lacking, but this Hastings is No 24 Sqn’s WD491,
which is known to have been in involved in some kind of non-fatal
incident on 9 June 1967 and this would seem to fit the bill. One can
see, however, how the total loss of just one fully loaded aircraft of this
size would result in a significant ‘blip’ in the annual fatality statistics.

loss of three Shackletons. Finally, six crew and forty-six Italian Army
parachutists died in a Hercules which crashed off Pisa in November
1971. In addition to these, a ‘blip’ in 1990 reflects the loss of a
Shackleton on the Isle of Harris and, whilst there were only four fatal
accidents in 1994, the Chinook on the Mull of Kintyre accounted for
all but six of the lives lost that year.

Before leaving statistics it should be pointed out that they tend to
reflect contemporary attitudes. That is to say that, while the figures for
the late 1940s and early ‘50s may seem appalling to us today, they
were not considered to be particularly remarkable at the time. When
the Prime Minister learned that, in 1952 alone, the RAF had lost no
fewer than 232 fighter aircraft and 141 pilots (ninety four of whom
had died in Meteors, forty in Vampires and seven in Hornets), which
represented a one-in-sixteen chance of a pilot’s being killed within an
eighteen-month period, he wanted to know what was being done about
it. Having studied the problem, the Air Minister advised Mr Churchill
that these figures ‘are not abnormal and there is no cause for alarm.’
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Following the sudden grounding of No 45 Sqn’s Butterworth-based
Hornets in 1955, HQ FEAF adopted a typically pragmatic ‘1950s’
approach and, pending delivery of Venoms, it cobbled together a
motley collection of Meteors and Vampires with which to run an ad
hoc on-site OCU-cum-jet conversion course in order to keep the
pilots flying. Perhaps surprisingly, the only significant incident
occurred on 8 August when the pilot of this F.8, WH379, was caught
out by the unaccustomed lack of responsiveness of the Derwents,
compared to the familiar Merlins (a not unusual occurrence in the
early jet era) and undershot the runway.

FACTORS CONTRIBUTING TO ACCIDENTS

Factors contributing to accidents may be conveniently considered
under five headings: the extraneous pressures on aircrew and others;
the idiosyncrasies of particular aircraft types; human factors; technical
issues; and the environment.

Extraneous Pressures

The most obvious example of post-war ‘pressure’ was the advent
of the jet age and its subsequent development. Until the late 1950s all
flying training was conducted on piston engined aircraft and many
pilots were still able to go on to fly similarly powered aeroplanes in
productive service. For those obliged to switch to jets early in their
careers, however, it was mid-1949 before the availability of the
Meteor T.7 permitted formal conversion courses to be organised using
a dual-control jet trainer and it was 1954 before a dual-controlled
Canberra emerged. Pilots were not the only people affected by the
introduction of jets, of course; Air Traffic Controllers were also
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obliged to adjust their working practices in order to take account of
the greater speeds and heights at which events occurred.

While the first-generation jets flew faster and higher than their
predecessors, their performance was limited in other ways, notably
endurance. They also displayed a number of other deficiencies due to
associated technologies’ failing to keep pace with the advances made
possible by the gas turbine. Instrumentation, for instance, left
something to be desired; oxygen systems lacked the necessary degree
of reliability and the heating, pressurisation and ventilation systems
fitted to the early jets tended to lag behind the demands of the
environments in which they operated. All of these factors had
significant flight safety implications.

Many pilots came to jets after lengthy spells on the ground and
they sometimes found the transition quite difficult. Directives from on
high were not always entirely helpful and, during Dermot Boyle’s
tenure as CAS, for example, Station Commanders were required to be
capable of flying the jet aircraft operated by their units. Since failure
to command a station would clearly represent an impediment to
further promotion, some senior officers pressed on with jets when the
edge of their skills and mental agility had perhaps been dulled by the
passage of the years and exacerbated by a lack of currency. Several
two-star officers, at least one of whom had his third ‘in the bag’, were
lost in jets that they were not really up to flying in the prevailing
conditions. One, for example, disappeared into the Mediterranean,
officially because he is thought to have suffered from anoxia, but quite
possibly because his vanity had precluded his wearing his spectacles.

Another extraneous pressure was economic. Flying pay was
introduced, initially for very junior officers only, in 1946 but it was
extended to all GD officers up to and including group captain in 1950.
Six years later the rate was substantially increased to the extent that it
now represented a significant element of a junior officer’s pay. This
supplementary income could be drawn, however, only if the recipient
remained in current flying practice