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ABSTRACT 
The grave of John Robert and Gertrude Pannell is in Surbiton Cemetery 

[Section IV, Grave 58]. John Robert Pannell was a distinguished engineering 

scientist who carried out research in airships at the National Physical 

Laboratory and during the flights of airships under development.   He was 

killed in the R38 airship disaster on 24 August 1921.  The cause of this 

disaster and the eventual abandonment in the UK of commercial airships is 

discussed in the paper.   Gertrude Pannell, a nurse by profession, was once 

the proprietor of Chiswick Nursing Home.  She died in 1927. Their gravestone 

is a granite monolith on which is carved an anchor which probably symbolises 

the steadfastness of their relationship and the hope that they would meet 

again after death. 
INTRODUCTION 
Just before the chapel in Surbiton Cemetery on the right hand side is the 

grave of John Robert and Gertrude Pannell.  It can be more precisely located 

as Section IV, Grave 58.1  Moreover it is marked with a large grey roughly-

hewn granite monolith on which is carved an anchor with an entwined length 

of rope – see Figure 1. Who were John Robert and Gertrude Pannell, what 

can be discovered about the airship disaster on 24 August 1921 and what is 

the significance of the anchor carved on their gravestone? 

JOHN ROBERT PANNELL 
He was born on 8 August 1885, the son of Frederick Pannell and Emily Sarah 

Pannell.   In the Census of 1891, Frederick Pannell was a manufacturer of 

leather goods, aged 46, who lived with his wife and son at 131 Holborn, 

Middlesex.  The Census of 1901 showed that the family had moved to 11 

Gray’s Inn Road, Holborn and that Frederick Pannell still was a manufacturer 

of leather goods.2 



 2 

 
Figure 1, Pannell gravestone in Surbiton Cemetery, Section IV, Grave 58. 

Photographed by Mark Kennedy. 
 

The partly faded inscription reads: 

"IN LOVING MEMORY OF  
JOHN ROBERT PANNELL  
WHO WAS KILLED IN THE  

AIRSHIP DISASTER  
AUG. 24TH 1921. 

HIS MEMORY HALLOWED IN  
THE HOME HE LOVED. 

 
ALSO OF GERTRUDE,  
WIFE OF THE ABOVE  
WHO PASSED AWAY 

 MAY 7TH 1927." 
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The evidence suggests that between 1901-1904 the family moved to Nutley in 

East Sussex, where in 1904, Frederick Pannell died and was buried in the 

churchyard of St James The Less.3   
 Obituaries of John Pannell noted that he was the only surviving child of 

Frederick and Emily Pannell and after a delicate childhood which interfered 

greatly with his early education he obtained an engineering diploma from the 

Northampton Institute in London, the forerunner of the City University. 4 
Thereafter he gained experience in the workshops of Bruce Peebles in 

Edinburgh, a company that manufactured electrical and gas engineering 

equipment.  For a short time he worked at the Chiswick depot of the London 

United Electric Tramways.5 In 1906, he joined the Engineering Department of 

the National Physical Laboratory [NPL] as a student assistant.   On 28 March 

1907, John Robert Pannell, married Gertrude Barrallette, in the church of St. 

Peter and St. Paul, Chingford, Essex, on 28 March 1907.  More will be said 

about Gertrude Pannell, née Barrallette, below.    

   At NPL, Pannell first assisted in experiments on the specific heat of 

steam.  Then he helped Dr. T. E. Stanton, a  Fellow of the Royal Society, later 

to be awarded a Knighthood, in work on the strength of welded joints, the 

results of which were published in both their names in 1912.6  Pannell then 

assisted Stanton in research on the friction of fluid flow through pipes and the 

rate of heat transference from fluids flowing through pipes.  This established 

experimentally the law of dynamic similarity for pipes by comparing results 

obtained with air, water and oils.  A paper on their researches was published 

in 1914 and in that year Pannell was transferred to the Aeronautics 

Department of the NPL.7  
 His work in that department including systematic research on biplane 

systems, work on the model of the original Handley Page aeroplane, the 

resistance of bombs and, with Dr. Norman. R. Campbell, studies towards the 

improvement of the measurement of resistance of streamlined bodies.8  From 

1917 Pannell was mainly involved in research on airships.  He saw the 

necessity of comparing results obtained with models with those obtained 

during the actual flight of airships.  He made many flights for this purpose, 

notably in the airships, R.33 and R.36 [below], often in the most difficult 

conditions. He had the ability to make long and tedious series of routine 
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measurements without allowing familiarity to breed carelessness and was 

able to cope with the perversity of measuring apparatus and the impatience of 

petulant colleagues.  

 He amassed a collection of the most valuable data as a consequence.  At 

the time of his death he had nearly completed a comparison of a stream-lined 

shape in air and water and was investigating the effects of surface roughness 

on airship resistance.   In this regard, an obituary concluded that “it would be 

impossible to find a more enthusiastic believer in the commercial value of 

airships in which he had great confidence, or a more ardent worker in the 

cause of airship development.”  Furthermore, it was reported that John Robert 

Pannell “had that genial serenity and evenness of temper often associated 

with one of his gigantic stature and in private life he was the most lovable of 

men and radiated kindness and good temper.  And, “he had tireless physical 

energy and his war-time leisure was devoted to a small farm shamed the full- 

time occupation of many men.9 Pannell is in the centre of a section of an 

undated NPL group photograph below [Figure 1]. 

 

 
Figure 1.  Image of John Robert Pannell, centre,  taken from an undated 

photograph of NPL staff.  Source: NPL.  His “gigantic stature”, 
mentioned in his obituary, is evident.  

 



 5 

THE R38 AIRSHIP DISASTER 
This account was assembled from various sources.  The R38 was an 

Admiralty “A Class” rigid airship, i.e., it was designated as a relatively 

lightweight, high-flying, long-range patrol aircraft that was to be armed for the 

defence of ships on escort duty and for attacking when necessary.  It was the 

latest development in a series of airships, R33-R37, which incorporated 

features taken from the latest German Zeppelin designs including the L48 that 

was shot down in Suffolk and analysed in great detail.  In June 1918 the 

Admiralty commissioned R38 which would “be required to patrol the North 

Sea for six days without support, as far as 300 miles from a home base.” 

Design work was carried out by an Admiralty team led by Commander C. I. R. 

Campbell, of the Royal Corps of Navy Constructors. 10  The construction 

contract was given to Short Brothers at Cardington in Bedfordshire, and in 

February 1919 work started on which would become the largest airship in the 

world [Figure 2].  

  

 
Figure 2. R38 being towed out from a Cardington shed by teams of 

construction workers.  Its size in relative to the men can be appreciated. 
Source: US Navy Historical Center.  

 
The original specification had to be amended to enable the Cardington sheds 

to be used for the construction.  In its final specification the R38 was 699 ft 

[213 m] long with a hull diameter of 85 ft 6 in [26 m] and a total height of 92 ft 
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[28 m].  The airframe was constructed in aluminium alloy with thirteen-sided 

mainframes 49 ft [15 m] apart, made up of diamond-shaped trusses 

connected by thirteen main and twelve secondary longitudinal girders and a 

trapezoidal keel.  There were two secondary ring frames between each pair of 

mainframes [Figure 3].   

 The covering or envelope of R38 was described as  “fabric” and was likely 

to have been made of cotton cloth treated with a plasticised lacquer called 

“dope”.  Lift was provided by fourteen gas cells, each containing hydrogen to 

a total volume of 2,724,000 ft3 [77,135 m³].11  It was capable of lifting up to 

100,000 lb [45,359 kg] including a crew of 30. There were six 350 hp [261 kW] 

Sunbeam Cossack III 12-cylinder, water-cooled petrol engines, with magneto 

spark ignition, each driving two-bladed fixed-pitch wooden propellers. The 

engines were mounted in external cars.   The fuel capacity was sufficient for 

65 hr with the airship travelling at 70 mph [113 kph] at sea level, its maximum 

speed and it should have been capable of cruising at 45 mph [72 kph]. 

 
Figure 3. The mainframe of R38 being assembled in a Cardington shed. 

The girder construction can be seen. To the right is another airship 
mainframe that is nearing completion.  

Source: US Navy Historical Center.  
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 The petrol fuel was stored in two tanks which appeared to be mounted 

amidships [Figure 4]. The amount of petrol that was stored could not be 

discovered.  R38 was intended to operate up to a height of 21,900 ft [6,675 m] 

with a range of up to 9,470 miles [15,240 km].   The control car was mounted 

at the front of the airship.  A central gangway provided access to the interior 

for the crew. The control surfaces were to be the rudder and tail unit with 

elevators, mounted at the rear of the airship.  

  By October 1919, the British Government had no need for the R38 and it 

was sold to the United States’ Government for $1,920,000.  Training of 

American officers and crews was also to be provided. By this time the Short 

Brothers’ site at Cardington had been nationalized as the Royal Airship 

Works. It was  intended that the R38 would be used by the US Navy [USN].  

To meet its special requirements, special mooring gear had to be installed at 

the front of the airship and this added extra weight, which was offset by 

changing engines and ballast distribution. 

 

 
Figure 4. The petrol tanks inside the mainframe of R38. The tanks appear 
to be mounted on transverse girders.  The central gangway can be seen 

between them. Source: US Navy Historical Center.  
 

 The USN then had to prepare for the delivery of the airship and to make 

arrangements for housing it in the USA.  R38 was to flight-tested before being 
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handed over to the USN, who would fly it across the Atlantic. Ft. Lt. James 

Edward Maddock Pritchard, the RAF officer responsible for the airworthiness 

and acceptance trials originally proposed a schedule of 100 hours of test 

flying by an RAF crew with an USN crew in training, including use in rough 

weather, before it was flown successfully for 50 hours by a USN crew before it 

was taken across the Atlantic.  In the event, the Air Ministry ruled that only 50 

hours of test-flying  would suffice.   

 On 7 June 1921, R38, with US insignia, was ready for delivery, flight testing 

and training of a crew from the USN.  On 23 June 1921 the airship was 

launched from Cardington and was flown to the Royal Naval Air Station 

[RNAS] at Howden in Yorkshire where it was marked “ZR-2”  to complete its 

American livery.   During this flight various stresses resulted in minor damage 

to some girders that were incorporated into the airframe.  

 R38/ZR-2 returned to Cardington and after some modifications to the 

rudder and elevators, on 17 July 1921, a second test flight was made to 

RNAS Howden. After some modifications to the rudder and elevators, a 

second test flight was made on 17 July to Howden. Some testing of the re-

balanced control surfaces was performed on this flight which resulted in 

severe pitching. When in the shed at Howden, examination of the structure 

revealed damage to several of the airframe girders. These were replaced and 

others were strengthened. 

 On 17–18 July, a third flight was made, during which the airship was flown 

from Cardington to Howden and then out over the North Sea, where the 

speed was increased to 58 mph [93 km/h], causing the air ship to start  

oscillating over a range of around 500 ft [150 m].  Ft. Lt. James Maddock 

Pritchard, RAF, the highly experienced officer in charge of the trial flight took 

over from the American trainee coxswain and was able to reduce the 

oscillation, but several girders in the vicinity of the midship engine cars had 

already failed.  R38/ZR2 returned to Howden at reduced speed, and work on 

reinforcing these girders was carried out and completed by 30 July at 

Howden. There were increasing doubts being expressed about the design, 

including some made by Air Commodore Edward M. Maitland, the very 

experienced commanding officer of the Howden airship base.  Sadly, he was 

killed in the R38 disaster [Table 1]. 
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 Following a spell of bad weather, in the early morning of 24 August, the 

airship took off for its ill-fated final voyage that had an intended destination of 

RNAS Pulham, Norfolk, where it could be moored to a mast, a facility lacking 

at Howden. However, mooring proved impossible because of low cloud and 

so the airship was taken out to sea to carry out some high speed tests before 

returning to Howden.   At that point, 49 people were on the airship, i.e., 27 

members of the RAF, seventeen members of the USN, two members of staff 

of the Royal Aircraft Works and three members of the staff of the NPL 

including John Robert Pannell [Table 1].   

 The high speed tests were successful and as there was still daylight left it 

was decided to try some low altitude rudder tests to simulate the effects of the  

rough weather that could be expected on the Atlantic crossing. At 1737 hours, 

fifteen degrees of rudder was applied over the city of Kingston upon Hull, 

Yorkshire. Eye-witnesses reported seeing creases down the envelope and 

then both ends drooped. The airship then broke into two parts.  The forward 

part caught fire at the fracture.  The fire spread rapidly because of escaping 

petrol in the keel and there was an explosion which led to collapse of the 

structure and the ignition of the liberated hydrogen gas.  A second explosion 

took place when the forward portion reached the water. The explosions broke 

windows in Hull.   Meanwhile, the tail portion descended comparatively slowly 

but did not catch fire. Sixteen of the 17 Americans and 28 of the 32 Britons in 

the crew were killed. The only American to survive was Rigger Norman C. 

Walker.  Four of the survivors were in the tail portion and were rescued 

uninjured. 12   

 On 1 September 1921 the Hull Daily Mail reported that John Pannell’s body 

had just been recovered from the Humber near the Pier.   The body was 

released for burial which took place at Surbiton Cemetery on 6 September 

1921.13   A memorial service for the victims of the disaster was held in 

Westminster Abbey on 7 September 1921 and a memorial to them was 

unveiled at the Western Cemetery, Hull, on 11 April 1924.14  The inscription 

“Your memory hallowed in the land you loved” on the Pannell Grave is the last  

line of the first verse of a hymn “O Valiant Hearts”  to commemorate the dead 

of the First World War, which often is sung at annual Remembrance Day 
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services in the UK.  The words were taken from a poem by Sir John Stanhope 

Arkwright published in 1919.15 

 

CREW OF THE R38/ZR-2 AIRSHIP ON 24 AUGUST 1921 
ROYAL AIR FORCE 

Victims 
Air Commodore   E. M. Maitland, CMG, 
DSO 

Sergeant  F. E. Burton 

Flight Lieutenant   I. C. Little, AFC Sergeant  J. W. Mason 
Flight Lieutenant   R. S. Montague, DFC Leading Aircraftsman  G. S. Anger 
Flight Lieutenant   J. E. M Pritchard, 
OBE, AFC 

Leading Aircraftsman  W. Oliver 

Flight Lieutenant   G. M. Thomas, DFC Leading Aircraftsman  J. W. Wilson 
Flying  Officer  T. Matthewson, AFC Aircraftsman 1  C. W. Donald 
Flying  Officer   V. H. Wicks Aircraftsman 1  J. C. Drew 
Flight Sergeant  W. H. Greener Aircraftsman 1  C. W. Penson 
Flight Sergeant   S. J. Heath, AFM Aircraftsman 1  E. E. Steere 
Flight Sergeant   A. T. Martin Aircraftsman 2  R. Parker  
Flight Sergeant   J. Rye Aircraftsman 2  R. Withington 
Flight Sergeant   F. Smith  
Flight Sergeant   H. Thompson  

Survivors 
Flight Lieutenant   A. Wann Leading Aircraftsman  E. W Davis 
Flight Sergeant  W. Potter  

BRITISH CIVILIANS 
Victims 

C. I. R. Campbell, OBE, Superintendent, 
Royal Airship Works 

F. Warren, Assistant Constructor, Royal 
Airship Works 

J. R. Pannell, National Physical 
Laboratory 

C. W. Duffield, National Physical 
Laboratory 

Survivor 
H. Bateman, National Physical Laboratory 

UNITED STATES NAVY 
Victims 

Commander  L. A. H. Maxfield Chief Machinist’s Mate  L. E. Crowl 
Lieutenant Commander  E. W. Coil Chief Machinist’s Mate  W. A. Julius 
Lieutenant Commander  W. N. Beig Chief Machinist’s Mate  R. Coons 
Lieutenant  C. G. LIttle Chief Machinist’s Mate  W. J. Steele 
Lieutenant  H. W. Hoyt Chief Machinist’s Mate  A. L. Loftin 
Lieutenant  M. H. Esterley Chief Machinist’s Mate  G. Welch 
Chief Machinist’s Mate  J. T. Hancock Chief Machinist’s Mate  C. J. Aller 
Chief Boatswain’s Mate  M. Lay Chief Boatswain’s Mate  A. D. Pettit 

Survivor 
Rigger O. Walker 

Table 1. Crew of the R38 airship on 24 August 1921 
   

INVESTIGATIONS INTO THE DISASTER 
The Times on 4 October 1921 reported the outcome of the inquest into the 

deaths of the R38 victims.  The jury had returned a verdict of accidental death 
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due to the breaking-up of the airship owing to unknown causes. The Coroner 

had questioned all the survivors as well as several members of the 

construction team. They stated that until the airship broke apart everything 

had seemed normal and they had been happy with its condition.16  The 

Times, on 8 October 1921, reported the Air Ministry’s investigation into the 

incident. It concluded that the airship had been designed to Admiralty 

specifications and that much of the work had been completed while the 

Admiralty was still in control of the Airship Service. It was further concluded 

that the design had not undergone the level of scrutiny which a new design of 

this type required and that the system of work at the airship factory was 

unsound because the same team responsible for construction was also 

responsible for inspecting the airship. The report noted that the final stages of 

construction had been rushed but concluded that this had no impact on the 

quality of the workmanship.17   

 The Admiralty responded by conducting its own enquiry into the initial 

stages of construction up until the transfer to the Air Ministry in October 1919. 

The report, issued in January 1922, found no fault with the Admiralty designs 

or procedures and pointed out that during its construction the only people 

qualified to comment on the design of the R38 were those already working on 

it.18  On 24 February 1922, The Times outlined the report of the Accidents 

Investigation Committee of the Aeronautical Research Committee into the 

R38 disaster.  It accepted that the design of the R38 was carried out by the 

Admiralty, being started in August 1918. All airship work then was transferred 

from the Admiralty to the Air Ministry  in October 1919.    The report noted that 

under the Admiralty, the late Mr. C. I. R. Campbell was primarily responsible 

for the design and construction to the Director of Airship Production and when 

transferred to the Air Ministry, with generally the same staff, he became 

responsible to the Director of Research. The first of its fifteen conclusions  

was that the accident was due to structural weakness in the design of the 

airship.  It went on to state some lessons to be learned for the future and in its 

last conclusion it noted that while there were shortcomings in the design of the 

R38,  “On the assumptions made, the structure was designed with great skill 

and the necessary calculations were carried out carefully by methods 

admitted as sufficiently accurate in other branches of engineering practice.”  
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In other words, while R38 was designed according to the state of the art at the 

time and no blame should be attached to those responsible [Appendix]. 

GERTRUDE PANNELL, NÉE BARRALLETTE 
Gertrude Barrallette [also spelled Barralett] was baptised on 7 August 1867 in 

the Church of St. Michael and All Angels, Shoreditch, then in Middlesex. She 

was the daughter of John James Barrallette, a plumber, and his wife, Jessie. 

They lived at 4 Susannah Row, Shoreditch.  In the Census of 1881, aged 16, 

she was living with her parents and siblings at 13 Sidney Terrace, Hackney.   

In the Census of 1891 she was recorded as a “Ward Nurse” at the 

Wandsworth and Clapham Union Infirmary, aged 26, born in Cambridge 

Heath, which today is part of Bethnal Green in East London.   This institution 

had a nurses’ training school, established in 1884, and perhaps Gertrude 

Barrallette had qualified as a nurse there beforehand.19   
 By 1899, Gertrude Barralette was the Superintendent Nurse at 

Scarborough Union Workhouse Infirmary.  She and three other nurses 

resigned in protest against the very long working hours which the Guardians 

sought to impose on them.  A judicial investigation had been sought by the 

nurses but this was denied them.20   In 1902, Kelly’s Directory for London 

gave her address as 497 High Road, Chiswick.   A report in the Acton Gazette 

on 12 August 1904 established that Miss Gertrude Barrallette was the 

proprietor of Chiswick Nursing Home whose address was 497 Chiswick High 

Road.21  She was entered onto the Midwives Roll on 26 January 1905 having 

obtained the London Obstetrical Society’s qualification on 10 October 1899.22  
 The marriage, in Chingford, of Gertrude Barrallette and John Robert 

Pannell in 1907 was mentioned above.   At the time, she was aged about 42 

and he was aged 21.23   How they met has not been discovered but perhaps 

she nursed him during an illness at some time.  An obituary for John Pannell 

described Gertrude as  “the true partner of all his labours, with whom all will 

feel sympathy in the exact measure of their acquaintance.” 24 

  In the Census of 1911 the couple were living at Orford House, Waldegrave 

Road, Strawberry Hill in Middlesex.  This was a house with fourteen rooms 

and they had two servants.  John Pannell’s widowed mother lived with them 

and they had a boarder, Emma Charlotte Seaforth Christie, who did not 

appear to have been related to the couple.   In 1919 an electoral register for 
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Chiswick, Gunnersbury, gave the address of John and Gertrude Pannell as 

449 Chiswick High Road.   It appeared that in 1919 the couple retained an 

interest in the nursing home, even if they did not actually live there. Kelly’s 

Directory of Kingston, in 1920, recorded the address of John Pannell as The 

Glyme, Avenue Elmers, Surbiton, Surrey.   Probate records showed that at 

the time of John Pannell’s death the couple lived at Home Lodge, Avenue 

South, Surbiton. Gertrude Pannell was living at this address when she died on 

7 May 1927.  She was buried in Surbiton Cemetery on 11 May 1927. Probate 

records showed that she left £8,892. Perhaps this comparatively large sum 

reflected the sale of Chiswick Nursing Home. 

DISCUSSION  
On the face of it the anchor carved on the Pannell gravestone might suggest 

that the grave was that of a sea captain or other person with a connection with 

the sea.  However, setting aside the fact that John Pannell’s body was 

recovered from the tidal Humber, neither of the deceased had a  connection 

with the sea.  John was an engineering scientist who worked at the NPL and 

Gertrude was a nurse by profession.  The anchor, that would have been put 

on the gravestone at the instigation of John’s widow, is much more likely to be 

a symbol of the steadfastness of their love and hope for reunion after death.25    

 From a safety management perspective, the R38 was an accident waiting 

to happen. The Aeronautical Research Committee’s enquiry [Appendix] 

found the R38 to be weaker in comparison to other British airships – some 

airframe girders had fractured during trial flights - and it appeared to be 

unstable under certain conditions. It contained a very large volume of 

hydrogen gas which is flammable when mixed with air over a wide range of 

concentrations and which can explode when mixed with air in the right 

proportions.26   The airship also contained a very large quantity of petrol.  

When the tanks were full, there would have been sufficient petrol to enable six 

350 hp [261 kW] to be run flat-out for 65 hr. Although some of the petrol had 

been used up when the R38 exploded over the Humber, there would have still 

been a considerable quantity left to enable it to return to its base. One US 

gallon of petrol has the potential explosive force of fourteen sticks of 

dynamite.27  Hydrogen gas and petrol require sources of ignition to make 

them catch fire or explode.  Each of the six engines was provided with four 
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magnetos to provide spark ignition.  Petrol which leaked out, e.g., from the 

carburetors, could have been ignited by sparks from the magneto.    Hydrogen 

gas, which can be ignited by sparks of very low energy, was ignited by the 

petrol fire and may have been the cause of the second explosion that was 

reported when the stricken airship fell into the water.28   

 It was recalled that John Robert Pannell’s obituary said that he was an 

enthusiastic believer in the commercial value of airships and was an ardent 

worker in the cause of their development.29   After his tragic death in 1921 

airships were developed for commercial use.    Britain, Germany, and America 

operated large, rigid airships for passenger flights, which were popular in the 

1920s and 1930s.  American airships tended to use helium gas to provide lift, 

which is much safer because it does not burn or explode. However, the 

Americans, the world’s largest producers of helium, would not supply it to 

Germany. Other countries, including the UK, continued to use hydrogen to 

provide lift.   

 In 1927, commissioned by the UK government, work started at the Royal 

Aircraft Works at Cardington on the R101 airship.  The design underwent 

many changes as a result of test flights and on 2 October 1930 a Certificate of 

Airworthiness was issued to permit its maiden voyage to India.  In its final 

state, R101 was powered by Beardmore diesel engines which had petrol 

driven starter engines.    R101 set off from Cardington at 1836 hrs. on 4 

October 1930.  On board were   six passengers including Lord Thompson, 

Secretary of State for Air and his valet, six officials from the Royal Airship 

Works, five RAF Officers and 37 crew members including Flt. Sgt. Walter 

Potter, a survivor of the R38 disaster, who was the assistant chief coxswain.   

Around 0200 hrs. on 5 October  R101 crashed into a hillside near Beauvais in 

northern France.  It caught fire, within minutes, was destroyed  and 48 of the 

54 persons on board, including Lord Thompson and Flt. Sgt. Potter, perished.  

The official enquiry concluded that while the ignition of petrol might have been 

implicated in the fire, the most likely cause was the ignition of hydrogen gas 

caused by a damaged electrical circuit.30  Dan Crossman, in 2014, speculated 

that calcium flares in the control car might have been the cause of ignition.  

He concluded that the R101 was intended as a prototype from which the UK 

could learn how to build future commercial airships but the Air Ministry, led by 



 15 

Lord Thompson, foolishly treated it as a finished product ready for 

intercontinental passenger service.  After the R101 disaster the R100, a 

privately built airship, was demolished and Britain never again operated a rigid 

airship.31  

 Seven years later, the world’s then largest passenger airship, the Zeppelin, 

LZ129 Hindenburg, became an icon for airship travel.  It had a luxurious 

interior, 34 double-berth cabins capable of accommodating 72 passengers, 

dining rooms, lounges, a writing room, bar, a smoking room, and promenades 

with spectacular aerial views. It has been generally thought that airship travel 

suffered an irreversible setback in May 1937, when the Hindenburg, ending a 

voyage that started in Germany, caught fire and exploded while landing in 

New Jersey, USA, killing 36 passengers and crew.  Its landing was delayed 

by thunderstorms. What ignited its hydrogen remains a topic for speculation. 

However, it was reported that there was “a glow flickering along the airships 

back” before the fire broke out and perhaps it was a corona discharge, or “St.  

Elmo’s fire”, that is associated with thunderstorms, ignited a mixture of 

escaping hydrogen and air  that led to the fire.32  
 The devastating Hindenburg crash was recorded by television crews who 

were on the lookout for celebrities and the extremely bad publicity that ensued 

is considered largely responsible for ending commercial airship flights. 33  

However, modern airships use helium for lift. They are much safer than those 

of the 1930s.  This could be the key to their return and the commercial value 

of airships – the vision of John Robert Pannell -  could yet be realised.34   
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APPENDIX, CONCLUSIONS OF THE ACCIDENTS INVESTIGATION COMMITTEE 
OF THE AERONAUTICAL RESEARCH COMMITTEE INTO THE R38 DISASTER 

 
1.  The accident was due to structural weakness in the design of the airship. 
2.  During the final flights no loads were imposed in excess of those which might 
have occurred during the normal navigation of the airship in weather which might 
reasonably have been encountered. 
3.   Having regard to its size and speed, R38 was considerably weaker than British 
rigid airships. 
4.   Provision of specially powerful control surfaces of new design virtually 
accentuated this weakness. 
5.  During design, no calculations were made of the stresses due to the 
aerodynamic forces to which the airship would be subjected. 
6.  In consequence the calculations made by the design staff of the forces and 
moments due to the distributions of weight and buoyancy, including gas pressures, 
were misleading. 
7.  Owing to the instability of the airship the movements of the controls necessary 
to keep it on any particular course were large and rapid. 
8.  The structure was not improbably weakened by the cumulative effect of 
reversals of stress of magnitudes approaching the failing stress. 
9.  In the construction of such an airship reference to first principles in design is 
necessary and that for progressive developments of airships in size and speed it was 
not sufficient to place excessive reliance on a comparison with existing airships, 
using the routine methods adopted for R38. 
10.  The existing methods of calculation at present in use for determining the 
scantlings of structural members of an airship are insufficiently accurate for this 
purpose and more exact methods should be developed.  [The Air Ministry recently 
has appointed a panel of the Aeronautical Research Committee having as terms of 
reference to consider the validity of the methods for calculating the strength of rigid 
airships and to attempt to indicate other methods which would indicate a closer basis 
of design to be obtained.] 
11. Research on model and full-scale experiment is needed to determine and to 
verify the forces to which an airship is subjected. 
12. The terms of the requirements laid down in time of war for R38 were drastic 
and imposed too severe a task on the designers. 
13. When the design was originally laid down information on aerodynamical forces 
existed which should have led to a detailed consideration of  the effect of these 
forces and to consultation with the Advisory Committee for Aeronautics as to the 
dangerous loads foreshadowed by the model experiments on aerodynamic 
pressures then available. 
14. Faulty material did not contribute to the accident.   
15. On the assumptions made, the structure was designed with great skill and the 
necessary calculations were carried out carefully by methods admitted as sufficiently 
accurate in other branches of engineering practice.   
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