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Why do aeroplanes have round 
windows?



The deHavilland Comet

• The world’s first jet airliner

• Higher, faster, quieter

• First test flight 27th July 1949

• Commercial introduction 2nd May 1952

• Internally pressurised cabin, backward-swept 
wings, integral wing fuel tanks, four-wheel bogie 
undercarriage set up

• Used by BOAC, Dan-Air, British European Airways, 
RAF



Design



Comparison to competitors
Comet 1 Vickers v.700 

Viscount series

Passengers 40 48

Engines 4 x DeHavilland Ghost 4 x Rolls-Royce Dart

Top Speed 805kmh 566kmh

Cruise speed 465mph 315mph

Size Wing span:115ft
Length: 93ft

94ft
81ft

Range 5,390 km 2,832km



Things start to go wrong
• First hull loss accident: 26 October 

1952, a flight departing from Rome's 
airport failed to become airborne 
and ran into rough ground at the 
end of the runway. 

• First fatal incident: 3 March 1953, a 
new Canadian Pacific Airlines Comet 
1A, failed to lift off during a night 
take-off from Karachi, Pakistan. 
Aircraft crashes into dry drainage 
canal and embankment, killing 11

• Three fatal Comet 1 crashes due to 
structural problems: BOAC Flight 
783 -2 May 1953, BOAC Flight 781 -
10 Jan 1954, South African Airways 
Flight 201 - 8 April 1954.



Incidents and Investigation
• The first production aircraft, scheduled on BOAC Flight 781 from Rome to London 

Heathrow, was lost on January 10th 1954, 20 minutes after takeoff.

• BOAC voluntarily grounds its fleet and engineers suggest 60 immediate 
modifications 

• BOAC Comet flights resumed on March 23, 1954 

• April 8, 1954, South African Airways Flight 201 from Rome, crashed within 30 
minutes of take-off.

• The entire Comet 1 fleet was then grounded, its Certificate of Airworthiness 
revoked and the line production at DeHavilland in Hatfield suspended.

• Investigations followed at the Royal Aeronautical Establishment, Farnborough. It 
accumulated 1221 internal pressurisation cycles in service and after a further 1836 
test cycles, the cabin ripped open. 

• Fatigue cracking was found that originated from the rear lower corner of the 
forward escape hatch, also from the right-hand aft corner of windows. In tests on 
another Comet aircraft, investigators had found that up to 70% of the aircraft's 
ultimate stress under pressure was concentrated on the corners of the aircraft's 
windows.



Stress Problems
• Both the escape hatch and windows feature sharp right hand 

corners which cause local areas of high stress-concentration that 
provide perfect  conditions for cracking to happen and worsen 
under fatigue loading. 

• Aircraft fuselages, develop internal membrane stresses to resist the 
internal pressure loads. These forces induce secondary out-of-plane 
bending moments trying to “straighten-out” the curve.

• The stress concentration around the escape hatch and window 
cutouts was exacerbated by countersunk bolt holes creating a 
“knife-edge” in both skin.

• It has been has argued that the shell structure would have had 
enough residual strength to sustain large cracks if they had grown 
midway between two window cutouts. However, cracks grew 
across a bay from one cutout to the next, resulting in the ultimate 
failure



Lessons Learned 
• Windows are no longer designed square 
• Crack-stoppers are now placed between frame-cutouts

to prevent the crack from growing from one window to 
the next. 

• SAFE-LIFE design philosophy replaced with FAIL-SAFE
• All inspections now coupled with calculations that 

guarantee that any crack will not deteriorate to a critical 
level before the next inspection. If this cannot be 
guaranteed, the crack is repaired. 

• Structures now designed to be damage tolerant with 
multiple load paths and built-in redundancies that 
create residual strength in the aircraft, should it be 
damaged in service.



Aftermath

• It took four years for de Havilland to get the redesigned 
Comet re-certified for commercial service. In the 
meantime, Boeing had released its 707 passenger jet, 
which could carry almost twice as many passengers, at 
similar speed and comfort.

• deHavilland redesigned the Comet a number of times, 
but sales never recovered. A total of 114 were built 
against 865 707s.



Later Variants
• Comet 1A - Higher-allowed weight, greater fuel capacity, and water-methanol injection; 10 were 

produced. All failed accident testing and were scrapped.

• Comet 1X - Two RCAF Comet 1As rebuilt with heavier-gauge skins to Comet 2 standard for the fuselage

• Comet 1XB: Four Comet 1As were upgraded with a reinforced fuselage structure and oval windows. Both 
1X series were limited in number of pressurisation cycles.

• The DH 111 Comet Bomber, a nuclear bomb carrying variant developed to Air Ministry specification, 
submitted May 1948. It had been originally proposed in 1948 as a photo reconnaissance craft. It featured 
different Ghost engines, narrowed fuselage, radar, range of 3,350 miles (5,390 km).  Abandoned due to 
weapons storage issues and the incoming V-bomber having the same capabilities. 

• Comet 2 - Larger, higher fuel capacity, more powerful Rolls-Royce Avon engines, to make the aircraft 
more suitable for transatlantic operations. Built with heavier gauge skin and rounded windows, and the 
Avon engines featuring larger air intakes and outward-curving jet tailpipes. The first production aircraft  
flew on 27 August 1953. Performed well on test flights,  but range was still not suitable for the North 
Atlantic. All but four Comet 2s were allocated to the RAF for a range of roles, including VIP transport, 
carrying medical equipment including iron  lungs,  specialised signals intelligence and electronic 
surveillance.

• Comet 2X: A single Comet Mk 1 powered by four Rolls-Royce Avon 502 turbojet engines, used as a 
development aircraft for the Comet 2.

• Comet 2E: Two Comet 2s fitted with Avon 504s in the inner nacelles and Avon 524s in the outer ones, 
used by BOAC for proving flights during 1957–1958.

• Comet T2 & C2: Fitted out as crew trainers for the RAF

• Comet 2R: Three Comet 2s modified for use in radar and electronic systems development, the 2R series 
was equipped to monitor Cold War signal traffic





The Legacy

• Introduced turbo jets to the public

• Improved safety inspection techniques

• Set precedents in Air Crash Investigation still 
practiced today

• Rounded windows


