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Freedom of Information Act (FOIA)
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Proprietary Information
This is an unpublished work the copyright in which vests in Martin-Baker Aircraft Company Limited. The information
contained herein is the property of Martin-Baker Aircraft company Limited and is supplied without liability for errors or
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reproduction shall extend to all media in which the information may be embodied

Export License
This technology is being exported under the Open General Export Licence (Technology for Military Goods)
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B MBA
WM Company foundedin 1929
B HQ based in Higher Denham, UK

M Manufacturing locations in France, Italy
& USA

M Worldwide support network

M Over 60 years of experience in aircrew
protection

M First life saved by ejection 1949
M Todate:

M 71,000+ ejection seats produced

M 7,274 aircrew lives saved

mé. 10,000+ crashworthy seats
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Crashworthy Seating - Research =~

B 1940-19600 s

M Research into human physiological limitations

M ColJ Stapp, US Army

Investigated human tolerance to deceleration
Prior to these experiments assumed human resistance to deceleration was 18g
First rocket sled run 1947
70+ human trials by 1951
Demonstrated human body can withstand >32¢g

Stapp later demonstrated survival can be achieved up to 45g when properly
restrained

M Derived documents include
B MIL-STD-1290(AV)
B USARTL-TR-79-22D (1977)
M Carindustry crash test requirements
B FAA civilian aircraft seat requirements
B Ongoing release and investigation of civil and military seat requirements
M ie. FAA side facing seats

o=
.

LU
8

-
- —
-



http://en.wikipedia.org/wiki/File:Rocket_sled_track.jpg
http://en.wikipedia.org/wiki/File:StappSled.jpg

v-
Martin-Baker

Crashworthy Seating T Test Types

Evolution of Crashworthy Seating
SAFE Europe 2009

Examples - Military Standards
B MIL-S-85510(AS)
B MIL-S-58095A(AV)
B JSSG-2010-7 (Design Guide)
Examples - Civilian Standards
B FAR23/25/29
B ETSO/TSO Cl27a
B ETSO C39b/TSO C39c
Flight Critical Tests
B Static loads
B Dynamic impact
M Flammability
Other
B Environmental tests

LONGITUDINAL (AVy) IMPACT

VERTICAL (AV; ) IMPACT
100107
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Test 1. Combined

Test 2. Structural

Tests 3 & 4. Attenuation
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B 28g Dynamic Attenuation Test - Military
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Test 2. Structural Tests 3 & 4. Attenuation
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B TSO Cl27a Structural Test (18.49)
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Crashworthy Seating T Survival Solutions

Survival Solutions
M Ejection Seat
M Escape from aircraft during mission / flight
B Relies on having time to eject
M Crashworthy Seat
M Remain with aircraft, relying on aircraft structural strength
B Now a more realistic solution with increased aircraft cabin strength
M Seats supplement the crashworthiness of the aircraft fuselage and landing gear
M For high impact levels an attenuation system is integrated into the seat
B Reduces spinal compression load
B Reduces acceleration endured by occupant
W Safely restrains the occupant during survivable impact
M Designed to perform even with severe floor or bulkhead deformation
B MBA select the worst case combination when testing
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M Late 19600s
M Design patent filed for sideward firing ejection seat for Westland Wessex
B Separate system required to remove blades
M Risk to other aircraft / personnel in vicinity
M High cost and weight penalty
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Martin-Baker Rotorcraft Ejection Seats

B Small number of rotorcraft are fitted with ejection seats
M V22 Osprey demonstrator (MBA SJU-5 Mk10 seats)
M Ka-50/52 Black Shark / Alligator
B NASA RSRA X Wing technology demonstrator
WM Benefits
B Escape during flight
M Normally used where risk is greater than would normally be expected
M i.e. flight demonstrators, extreme attack helicopters
B Disadvantages
M High mass
M Purchase and maintenance cost
M Not practical for transport craft
B Require complex integrated sub-systems
M Canopy fracturing / removal
M Disposal of rotor blades
M Systems require time to operate
M Not principally designed to offer crash protection
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