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M LI TARY SPECI FI CATI ON

SYSTEM Al RCREW AUTOVATED ESCAPE, EJECTION SEAT TYPE:
GENERAL  SPECI FI CATION FCR

This specification is approved for use by the Naval Air
Systenms Command, Department of the Navy and is available for
use by all Departments and Agencies of the Departnent of Defense.

1. SCOPE

1.1 Scope. This specification establishes the requirenents for the
design, installation, demonstration, performance, and testing of an open type
ejection seat aircrew automated escape systems. The escape system includes
the ejection seat assenbly, the aircraft canopy and escape path clearance
subsystem the sequencing subsystem aircraft interface and the aircrewnenber
i nterface.

2. APPLI CABLE DOCUMENTS

2.1 Governnment docunments

2.1.1 Specifications, standards, and handbooks. Unless otherw se spec-
ified, the follow ng specifications, standards and handbooks of the issue
listed in that issue of the Department of Defense Index of Specifications
and Standards (DoDISS) specified in the solicitation forma part of this
specification to the extent specified herein.

SPEC! FI CATI ONS
FEDERAL
QG320 Chrom um Plating (El ectrodeposited)
QQ P-416 Plating, Cadmum (El ectrodeposited)

PPP- B- 601 Boxes, Wbod, Cleated Plywood
PPP- C- 795 Cushioning Materials, Flexible, Cellular,
Plastic Film For Packaging Applications

Beneficial coments (recommendations, additions, deletions) and any pertinent
data which may be of use in inproving this document should be addressed to:
the Commanding Officer, Naval Air Engineering Center, Engineering Specifica-
tions and Standards Departnent (ESSD), Code 93, Lakehurst, NJ 08733 by using
the sel f-addressed Standardization Document |nprovement Proposal (DD Form.
1426) appearing at the end of this docunent or by letter.
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Preservation, Methods O

Plate, ldentification, Instruction And Marking, Bl ank
Drawi ngs, Engineering And Associated Lists

Surface Treatments And Inorganic Coatings For Metal
Surfaces O Weapons Systens

Bonding, Electrical, And Lighting Protection, For
Aerospace Systens

El ectronic Equipnent, Airborne, Ceneral Specification
For

Chemi cal Conversion Coatings On A um num And Al um num
Al oys

Casting, Cassification And Inspection O

El ectromagnetic Conpatibility Requirenents, Systens
Heat Treatnment O Al uminum Alloys

Termnal, Cable Assenblies, Swaged Type

Heat Treatnment O Steels (Aircraft Practice), Process
For

Ink, Marking (For Parachutes And Other Textile Itens}
Finishes and Coatings, Protection O Aerospace \Wapons
Systems, Structures And Parts, General Specification
For

Forqging, Steel, For Aircraft And Special O dinance
Applications

Cylinder, Conpressed Gas, Non-scatterable

Control, Push Pull, Flexible And Rigid

Actuator And Actuating Systens, Aircraft, Electro-
nechani cal, General Requirements For
Interchangeability And Replaceability O Conponent
Parts For Aircraft And Mssiles

Seal ing Conpound, Polysul fide Rubber, Electric Con-
nectors And Electric Systenms, Chenically Cured
Anodi ¢ Coatings, For A uminum And Al um num Alloys
Mockup, Aircraft, Construction Of

Denonstration Requirements For Airplanes

Markings For Aircrew Station Displays Design And
Configuration O

Fini shes, Organic, Wapons System Application And
Control Of

Insignia And Markings For Naval Weapons Systens
Plate, ldentification, Metal Foil, Adhesive Backed
Alum numal l oy Castings, Hgh Strength

Design And Evaluation O Cartridges For Cartridge
Actuated Devices

Pin, Quick-release, Self-retaining, Positive-locking
Seal ing Conpound, Electrical, Silicone Rubber,

Accel erator Required

Design And Evaluation O Cartridge Actuated Devices
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ML-1-23659 Initiator, Electric, General Design Specification

ML-M 24041 Ml ding And Potting Conpound, Chenically Cured,
Pol yur et hane (Pol yet her - based)

ML-A-25165  Aircraft Emergency Escape System Identification Of

ML-M43719  Marking Materials and Markers, Adhesive, Elastoneric,
Pignented, Ceneral Specification For

ML-S-81018  Survival Kit Container, Aircraft Seat, Wth Oxygen,
General Specification For

ML-S-81040  Survival Kit Container, Aircraft Seat, Wthout Oxygen,
General Specification For

ML-H 81200 Heat Treatment O Titanium And Titanium Alloys

ML-M81203  Manual, Technical, In-Process Reviews, Validation, And
Verification Support O

ML-L-81352  Lacquer, Acrylic (For Naval Wapons Systens)

ML-D-81514  Device, Restraint Harness Take-up, Inertia-Locking,
Power ed- Retracting, General Specification For

ML-D-81980  Design And Evaluation O Signal Transm ssion Subsystens,
General Specification For

ML-P-83126  Propul sion Systems, Aircrew Escape, Design Specification
For

ML-C-83488  Coating, Aluminum |ON Vapor Deposited

M L- A- 85041 él rcrew Escape Propul sion Systems, General Specification

or
STANDARDS
FEDERAL
FED-STD-595  Col or (Requirenents For Individual Color Chips)
M LI TARY

DOD- STD-100  Engineering Drawing Practices

ML-STD-129  Marking For Shipnment And Storage

ML-STD-130  Identification Marking O U.S. Mlitary Property

ML-STD-210 dimatic Extremes For Mlitary Equi pment

M L-STD-411 Aircrew Station Signals

ML-STD-461  Electromagnetic Emission And Susceptibility Require-
nments For The Control O Electromagnetic Interference

ML-STD-462  Electromagnetic Interference Characteristics,
Measurement  Of

DOD- STD-480  Configuration Control-Engineering Changes, Deviations
And Wi vers

ML-STD-481  Configuration Control-Engineering Changes, Deviations
And Waivers (Short Form

ML-STD-482  Configuration Status Accounting Data El ements and
Rel ated Features

ML-STD-680  Contractor Standardization Program Requirenents
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ML-STD-794  Part and Equi pnent, Procedures For Packagi ng And
Packing O

-STD-810  Environnental Test Methods

-STD-831  Test Reports, Preparation O

-STD-838  Lubrication O Mlitary Equipment

-STD-850  Aircrew Station Vision Requirements For Mlitary Ar-
craft

- STD- 882 System Safety Program Requirenents

-STD-889  Dissinmilar Metals

-STD-961  Mlitary Specification And Associated Docunents
Preparation Of

-STD-962  Qutline O Forms And Instructions For The Preparation

O Mlitary Standards And Mlitary Handbooks
-STD-965  Parts Control Program

-STD-1167 Amunition Data Card

-STD-1333 Aircrew Station Ceometry For Mlitary Aircraft

-STD-1385 Preclusion O Odnance Hazards In Electromagnetic
Fiel ds, General Requirements For

-STD- 1472 Human Engineering Design Criteria For Mlitary Systens,
Equi prent And Facilities

-STD-1474 Noise Limts For Arny Materiel

-STD- 1515 Fastener Systems For Aerospace Application

-STD-1521 Technical Reviews And Audits For Systems Equi pnent,
And Conputer Prograns

L-STD- 2067 Aircrew Automated Escape Systenms Reliability And
Mai ntainability (R'M Program Requirenents For,

===
—r—r— e

—
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HANDBOCKS
M LI TARY

M L- HDBK- 5 Metal lic Materials And Elenents For Aerospace Vehicle
Structures

MSL- HDBK- 132  Protective Finishes
M L- HDBK- 694 Al umi num And Al umi num Al | oys

BULLETI NS
M LI TARY

M L-BUL-147  Specifications And Standards O Non- Gover nnment
Organi zations Rel eased For Flight Vehicle Construction
M L- BUL- List O Federal, Mlitary, & Industrial Specifications
544B- 2 & Standards, & NAVAIR Series Docunents Approved By
The Naval Air Systems Conmand - Numerical Listing

2.1.2 Oher CGovernnent documents, drawings. and publications. The follow -

ing other Government documents and publications forma part of this specifi-
cation to the extent specified herein.
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NATI ONAL AEROCSPACE  STANDARD
NAS 1091 Streamer Assenbly, érning

(Application for copies of National Aerospace Standards should be directed to:

National Standards Association, Inc., 1321 Fourteenth Street, Northwest,
Washington, DC, 20005.)

DEPARTMENT OF LABOCR

29CFR- 1910 Ceneral Industry Safety and Health Standard

(Application for copies should be addressed to the Superintendent of Documents
Governnent Printing Office, Washington, DC, 20402. Orders for the publications
should cite "the latest issue and supplenents thereto".)

DEPARTMENT OF COMMERCE

49CFR-171 thru -179 Transportation, Interstate Comerce, Explosives
and Ot her Dangerous Articles

(Application for copies should be addressed to the Superintendent of Documents,

Covernment Printing Office, Washington, DC, 20402. Orders for the publications
should cite “the latest issue and supplenents thereto”.)

DEPARTMENT OF DEFENSE
OPNAVI NST 4790. 2 The Naval Aviation Mintenance Prograns (NAWP)
NAVAL Al R SYSTEMS COWWAND

AD 1350 Engi neering Drawings And Associated Data

SD- 24 Ceneral Specification for Design and Construction of
Aircraft Weapon Systems, Volume |, Fixed Wng Aircraft

REPORTS

NAVAI R 01- 1A-20 Aviation Hose And Tube Manual

NAVAI R 01- 1A- 32 Reliability Engineering Handbook

NAVAI R 11-100-1 Cartridges And Cartridge Actuated Devices For
Aircraft and Associated Equi pment

NAVAI R Report Power Cartridge Handbook

NO. 7836

NATC Report Avi ation Anthropometric Survey, The 1981 Naval

SY-121R- 81 And Marine Corps, Final Report

(AD B061511L) _ .

NATC Report Field O View Evaluation Apparatus (FOVEA),

SY- 126R- 78 Desi gn, Devel opnent, And Validation

(AD B033411L}

NWC- 1027 Assenbly, Parachute, Personnel, Sealed
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(Copi es of specifications, standards, handbooks drawi ngs, and publication
required by manufacturers in connection with specific acquisition functions
shoul d be obtained fromthe contracting activity or as directed by the
contracting officer.)

2.2 Qther publications. The follow ng docunent forns a part of this
specification to the extent specified herein. The issues of the docunent

which is indicated as DoD adopted shall be the issue listed in the current
DoDI SS and the supplement thereto, if applicable.

NATI ONAL FI RE PREVENTI ON ASSOCI ATl ON
NFPA Code 56-A 1973

(Application for copies should be addressed to the National Fire Prevention

Association, publication Sales Department, Batterymarch Park, Quincy, M
02269. )

2.3 Oder of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this specifi-

cation shall take precedence, except for SD 24.

3. REQUI REMENTS

3.1 CGeneral design requirenents.

3.1.1 Selection of materials and standard parts. The selection of
materials, standard parts, processes corrosion protective coatings, and design
features to prevent corrosion shall be in accordance with SD-24 or the aircraft
detai|l specification. Parts shall be selected and processed in accordance
with Procedure | of ML-STD-965 (see 6.2.2). Standard parts are those
parts specified by the applicable detail specification or those listed in

M L- BUL- 147, M L-STD- 1515, and M L-E-5400, appendix A. M L-BUL-544 shal

be considered as a secondary specification for parts selection (with the
exception of electronic and electrical parts).

3.1.1.1 Mterials. Mterials and their applicable specification shall
appear on all detail drawings. Use of materials which are not controlled by
Governnent specifications nor specifically described herein, shall be approved
in witing by the Government procuring activitr; hereinafter it shall be
referred to as the procuring activity. Particular care shall be given to
close fitting parts in the choice of both materials and corrosion contro
practices. The contractor shall prepare specifications or standards for
materials or processes inadequately defined by Governnment or acceptable non-
governnent organi zation specifications and standards (see 6.2.2.).

3.1.1.1.1 Metal parts. Al nmetal parts shall be of the corrosion-resistant
type or treated to render themresistant to corrosion. Unless protected

agai nst gal vanic corrosion, dissimlar netals (as specified in ML-STD 889)
shall not be used in contact with each other. General design information
governing usage of metals shall be in accordance with ML-HDBK-5. Cenera
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design information for alumnum and alumnum alloys shall be in accordance
with M L- HDBK- 694.

3.1.1.1.1.1 Heat treatment. Heat treatment of alumnumparts shall be
in accordance with ML-H 6088. Heat treatment of steel parts shall be in
accordance with ML-H 6875 Heat treatment of titanium and titanium alloy
parts shall be in accordance with M L-H 81200.

3.1.1.1.1.2 Castings. Auninum alloy castings shall be in accordance
with ML-A-21180. Al castings shall be classified in accordance with ML-C
6021.

3.1.1.1.1.3 Steel forgings. Steel forgings used in the escape system
shall be in accordance with ML-F-7190, Gade A

3.1.1.1.1.4 Magnesium and magnesi um al | oys. Magnesi um parts shall not
be used in the escape system

3.1.1.1.1.5 Wre rope and cable assenblies. Wre rope and cable assenbly
termnal ends and internediate fittings shall be in accordance with ML-T-6117

3.1.1.1.2 Non-netallic parts. Non-netallic conponents shall be designed
to mnimze deterioration caused by abrasion, exposure to environnmenta
conditions listed in 3.1.9, and petroleumoil, lubricants, ozone, or hydraulic
fluids. Protection shall be provided for non-netallic conponents, particularly
nylon lines, for which strength degradation associated with abrasion or exposure-
induced deterioration can endanger the system user. Al upholstery, cushions,
cover materials, and fabrics, excluding the recovery parachute and those
materials used as load application devices, shall be flane resistant and shal
not produce toxic gases when subjected to high tenperature or flane.
Additionally, the materials and finishes used in the escape system shall not
be nutrients for nicro-organisns.

3.1.1.1.3 Lubrication. Lubricants and lubrication practices shall be in
accordance with ML-STD-838. Lubricants shall performas required throughout
the tenperature range from-65°F to +200°F. Lubricants shall

a. Not degrade the performance of conponents with which they
conme in contact.

b. Eimnate the need for relubrication by field maintenance
activities, except during other scheduled aircraft
mai nt enance.

3.1.1.1.4 Hydraulic fluids. Hydraulic fluids used in the escape system
or escape system conponents shall perform as required throughout the tenperature
range from-65°F to +200°F, and shall be fire-resistant, non-corrosive, of the
| owest possible toxicity to preclude exceeding threshold linmts specified in
OSHA Code 29CFR-1910 for normal handling
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3.1.1.1.5 Potting conpounds. Potting conpounds enployed in the aircrew

nenber escape system shall be selected fromthose listed on the qualified
products lists of ML-S-8516, ML-S 23586, and M L-M 24041,

3.1.1.2 Corrosion protection. The contractor shall develop and inplenent
a corrosion control programin which the elenents of the escape system shall
be treated as external conponents (see 6.2.2). Corrosion protection practices
enpl oyed in manufacturing the aircrew escape system and its conmponents
shall be in accordance with ML-STD-889 for dissimlar netals and with
ML-F-7179, Type I, for parts and surfaces of assenblies.

3.1.1.2.1 FEinishes Protective coatings and finishes shall not crack,
chip, or scale during normal service life or when subjected to the general
service environnental conditions specified in 3.1.9. Surface treatnents and
inorganic coatings for metal surfaces shall be applied in accordance with ML-

S-5002. Application and control of organic finishes shall be in accordance
with ML-F-18264 and M L- HDBK- 132.

3.1.1.2.2 Anodizing, chemical surface treatnment, and chrom um plating.
Al alumnum and alumnum alloy parts that are not subject to wear, abrasion,
or erosion shall either be anodized in accordance with ML-A-8625 Type Il
anodi ¢ coating, or receive a chemcal conversion treatment in accordance with
M L-C-5541. Parts subject to wear, abrasion, erosion, or severe coOrrosion
conditions shall be anodized in accordance with ML-A-8625 Type Il anodic
coating. Anodic coatings for all alumnum and alumnum alloy parts subject to
severe wear shall be in accordance with ML-A-8625 Type IIl, except for parts
that would normally be reworked during overhaul. For these parts, chrom um
plating shall be used in accordance with QQ C 320, Cass II.

3.1.1.2.3 Plating. Steel parts in contact with alum num or aluninum
alloys shall be cadmium plated in accordance with QQP-416,Type Il, Cass I,
or coated with alumnum by ion vapor deposition in accordance with M L-C 83488,
Type I, Oass I.

3.1.2 Drawings. Drawing requirements will be specified in the contract
in accordance with AD 1350 (see 6.2.1). Levels and types of draw ngs shall
be in accordance with DOD-D- 1000 and DOD- STD-100. The drawi ngs shal |l depi ct
significant geonetrical design parameters (see 3.2) such as the location of
the seat intersect point, the back tangent, the seated surface tangent, and
the back tangent and ejection angles (see 6.2.2).

3.1.3 Access ports. Access ports conplying with ML-STD 1472 shal |l be
incorporated in the escape system to pernit inspection of any escape system
mechani sm or conponent which requires periodic maintenance and is not readily
accessible. Access ports shall be designed to permt the performance of
necessary adjustnents while the systemis safetied without requiring remova
of the ejection seat assenbly fromthe aircraft. Al access port edges shall
be rounded or covered to protect maintenance personnel frominjury. Access
port covers shall wuse quick release, self-retained fasteners. Were necessary,

I nspection ports shall be incorporated to pernit maintenance personnel to
ascertain that shipping safety pins are renoved and that all critical conponents
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are ready for flight. The contractor shall develop a maintenance interface
document which describes the characteristics, layout, and installation of all
equi pment having a maintenance interface (see 6.2.2)

3.1.4 Dinensions. The outline dinensions of the ejection seat assenbly

shall be conpatible with the crew station dinmensions as shown on the applicable
aircraft draw ng.

3.1.5 Wight. The weight of the escape system shall be kept to a m ninum
and be consistent with the escape system design and performance requirements
contained in this specification. Throughout the devel opnent program careful
control shall be exercised over the system weight to achieve the |ightest
wei ght consistent with system performance and structural strength. Periodic
detai |l ed wei ght records shall be naintained by the contractor

3.1.6 Color. The color of the ejection seat assenbly shall be nonsecul ar
bl ack in accordance with ML-L-81352. Escape system conponents, except the
parachute canopy or those parts for which a color schene is specified herein,
which do or mght |eave the aircraft during an escape, shall be non-reflecting
and unobtrusive in color to reduce the likelihood that such conponents woul d
assist in the apprehension of any of the aircrewrenbers during the eneny
evasi on phase of their escape

3.1.7 Projections, The ejection seat assenbly shall preclude:

a.  Snagging, jamming, and damage of clothing and equi pnent.

b. Injury to personnel during normal operational use, ejection,
or maintenance.

c. Damage, snagging, and tearing of the ejection seat assembly
conponents or subassenblies during ejection and recovery,
operational use, or maintenance.

3.1.8 Ballistics. Cartridges, cartridge actuated devices (CADs), electric
initiators, and gas-operated devices (GODs) shall be capable of operating in
water to a depth of 100 feet after an imersion time of five mnutes. Were
feasible, active redundancy in the form of duplicate cartridges or dua
initiation subsystems for each cartridge and separate transmssion paths for
each CAD, electric initiator, and GOD shall be provided. Preference shall be
given to conponents previously qualified and released for service prior to
devel oping and qualifying new conponents. Qualified conponents are specified
in NAVAIR Report No. 7836 and NAVAIR 11-100-1. Al cartidges, CADs, electric
initiators, and GODS shall be acceptable to the procuring activity prior to
the installation or use of these conponents in automated aircrew escape
systens. Each ballistic conponent shall be acconpani ed by an Amrunition
Data Card prepared in accordance with ML-STD 1167 (see 6.2.2).

3.1.8.1 Cartridges. Al cartridges shall be designed in accordance with
the requirenents of ML-D 21625.

3.1.8.2 Cartridge actuated devices. Al CADS shall be designed in
accordance with the requirements of ML-D 23615

9
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3.1.8.3 Electric initiators. Al electric initiators shall be designed
in accordance with the requirements of ML-I-23659.

3.1.8.4 Gas operated devices. Al GODs shall be designed in accordance
with the requirements of ML-D 23615.

3.1.8.5 Explosive devices hazard classification data and disposal proce-
dures. The contractor shall devel op explosive devices hazard classification
data and disposal procedures to be utilized by personnel to inplement damage
control and recovery actions in the event of an accident or incident involving
these devices during the devel opnent, testing, or operational use of the escape
system (see 6.2.2). These procedures shall be acceptable to the procuring
activity prior to initial utilization or incorporation of live explosive
devices in the escape system or subsystens.

3.1.9 Environnental requirenents. The escape system shall be designed

to operate during and follow ng exposure to the environmental conditions
specified bel ow:

a. Tenperature: -65°F to +165°F.
b. Solar radiation: in accordance with ML-STD-210 for the nava
surface environnment (unsheltered).

c. Atitude: in accordance with the aircraft detail specification.

d. Rain: in accordance with ML-STD-210 for the naval surface
environnment, one hour averaging tine.

e. Relative humdity: zero percent to 100 percent.

f.  Fungus: as encountered in tropical climtes.

g Salt fog and flue gases: as encountered in the naval unsheltered
envi ronnent .

h. Sand and dust: in accordance with ML-STD-210 for the ground
envi ronnent .

Accel eration, shock, and vibration: as derived fromthe aircraft
detail specification and the aircraft environnmental analysis
for specific locations within the aircraft.

3.1.10 Electromagnetic interference and electromagnetic conpatibility
(EM/EMC).  The escape system shall be designed to be conpatible with the
aircraft EM/EMC environnent in accordance with ML-E-6051, ML-STD-461, and
M L- STD- 462.

3.1.11 CGovernment-furni shed equipment (GFE). The contractor shall be
responsible for the integration of GFE into the escape system and for interfacing
with GFE external to the escape system Changes to GFE to neet needs peculiar
to a specific escape system may be proposed by the contractor but shall not
be inplemented until acceptable to the procuring activity (see 6.2.2).

3.1.11.1 GFE specification conformance. In the event of a conflict or
inconsi stency between the performance or other critical parameter requirenents
of the contract GFE specification(s) and the delivered GFE conponent(s), the
contractor shall informthe procuring activity of the nature and inpact of
the discrepancy.

10
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3.1.12 Interchangeability and replaceability. Parts and assenblies shall
be interchangeable or replaceable in accordance with ML-I-8500.

3.1.12.1 Reparable assenblies. The contractor shall conply with the
requirements of ML-STD-680 and appendix B thereto when selecting reparable
equi pments, assenmblies, and subassenblies for incorporation into the system
desi gn.

3.1.13 Support equipnent. The escape system shall be designed to be
mai ntained at the organizational and intermediate maintenance levels wth
comon support equi pnent.

3.1.14 Marking and decals. Labeling shall be in accordance with ML-STD-
1472 and the follow ng requirenments

3.1.14.1 operating instructions and warnings. All escape system controls
shall be identified and marked in accordance with ML-M18012 and M L-M 43719
and, except for the lower firing control, shall indicate-the direction of
movement for proper operation. Escape system marking decals located on the
exterior surfaces of the aircraft shall be in accordance with ML-A 25165.
Rescue arrows shall be incorporated on the exterior of the aircraft in
accordance with ML-1-18464. Warning decals shall be promnently displayed
adjacent to ballistic conponents and devices to warn rescue crews of the
potential hazard or injury to the aircrewrenber or rescue crew if the conponent
or device should be damaged or actuated during rescue attenpts

3.1.14.2 Ejection seat preflight check-off |ist decals. Decals or neta
foil identification plates shall be prepared in accordance with ML-P-19834
They shall depict the ejection seat assembly and each of the critical escape
system conponents which can be visually checked to ascertain its readiness for
use. The decals shall provide a list identifying each keyed conponent and,
in terse statements, describe the conponent condition required for flight
status (i.e., "Safety pin -- Removed.", "Connector link "~Connected.”). The
checklist shall be located where it can be easily read by the aircrewrenber
when performing a preflight check

3.1.14.3 Muintenance and preflight inspection aids. \Were feasible
decal s shall be utilized to denote the location of critical escape system
conponents, particularly those which are small or hidden and likely to be
over| ooked during system maintenance quality inspection and preflight inspection.

3.1.14.4 Age life markings. Date of manufacture of age life limted
conponents, except textiles and explosives, shall be etched, engraved, or
embossed on the body of the conponent in a |ocation which shall not deqrade
the performance characteristics of the conponents. Mrking of explosive
conponents shall be in accordance with ML-D 21625, ML-D23615 or ML-A-
85041, as applicable. Textiles shall be marked in contrasting colors in
SffO{dgggg with the applicable drawing using marking ink in accordance wth

11
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3.1.14.5 |dentification, instruction, and marking plates. Identification,
instruction, and marking plates shall be in accordance with ML-P-514, Conposi -
tion A, Cass 2; Conposition C, or Conposition D, as applicable. Unless other-
wise specified in the contract, the color of the plates shall be predom nately
bl ack, FED- STD-595 col or nunber 17038, with white lettering. Attachment of
the plates shall be in accordance with ML-P-514. The colors, finish, and
| ocations of the plates shall be selected to preclude reflections which inter-
fere with the external field of view or which may distract the aircrewrenber(s)

3.1.14.5.1 ldentification of product. Identification marking shall be
in accordance with ML-STD130. Naneplates shall be in accordance with ML-

P-514 requirements for Composition A Cass 2 or Conposition C identification
plates and shall contain the follow ng information:

EJECTI ON SEAT ASSEMBLY, Al RCRAFT
Specification ML-S-18471G AS)
National Stock No.
Manuf acturer's Part No.
Manuf acturer's Serial No.
Contract or Order No
Manuf acturer's Nane or Trade Mark

3.1.15 Manufacturing plan. The contractor shall develop, inplement, and
maintain a plan for producing the test and demonstration articles required
herein (see 6.2.2). The plan shall assure dherence to the approved escape

system configuration and the production of escape system test articles of
requisite quality.

3.1.16 Fool proofness. Conponents and subsystems shall be as fool proof
as possible to avoid incorrect assenmbly which could result in damage, malfunction
or degraded safety of flight. Turnbuckle and cable ends, cable or actuator-arm
lengths, joints, etc. shall be arranged so that incorrect assenbly will be
difficult, if not inpossible. Brackets, levers, links, bearings, control rods
torque arms, and simlar parts that can be installed backwards or upside down
shal |, whenever practicable, be symetrical about each of the three axes or
it shall be inpossible to install unsymetrical parts upside down or backwards
Al electrical, fluid, or mechanical connections such as connections for
controls, instrunent lines, hydraulic lines, etc., shall be incapable of being
reinstalled incorrectly where such incorrect reinstallation would involve
damage, malfunction, or safety of flight. Newparts (originating front a
nodification of a common part in the same or other type, nodel, or series
aircraft) which differ fromthe original part (in performnce specifications
affecting safety of flight or possible injury to personnel) shall be configured
to be non-interchangeable with aircraft other than types, nodels, or series
which require the same specified performnce

3.1.17 Lifting provisions. The ejection seat assembly shall contain
lifting provisions if hoisting is required during any phase of maintenance
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3.2 Detail design requirenments

3.2.1 System design. The escape system includes: the ejection seat
assenbly, aircraft canopy and escape path clearance subsystem sequencing
subsystem aircraft interface, and the aircrewenber interface. The ejection
seat assenbly shall include ejection seat nounted conponents and subsystens.
As part of the design effort, tradeoff analyses shall be conducted anong the
possible design alternatives that are available within the range and limts
of the detail specification or contract (see 6.2.2). The contractor shal
ensure that all ejection seat assenbly to aircraft interface connections
di sconnect automatically upon ejection of the ejection seat from the aircraft
and do not cause injury to the aircrewrenber or damage to personal equipnent
The design of the assenbly shall prevent |eg abduction during the escape
sequence under the conditions specified in 3.3.2. Al interface connections
shall be easily and securely connected upon ejection seat assenbly installa-
tion and easily disconnected upon ejection seat assenbly removal. The
escape system shall be electrically grounded to the aircraft structure in
accordance with ML-B-5087, Cass S

3.2.1.1 Arcrewrenber accommdation. The ejection seat assenbly shall
accormodate the aircrewrenber anthroponetric population range specified in the
contract or aircraft detailed specification with the aircrewrenber wearing
full personal flight gear (see appendix). The ejection seat assenbly shal
provide confortable and adequate support arid retention of the aircrewrenber's
body under all conditions of flight throughout the aircraft performance
envel ope, including takeoff and landing. Al antropometric data for aircrew
nmenbers shall be in accordance with SY-121R-81.

3.2.1.2 Cockpit conpatibility. The aircrewrenber station geonetry shal
be in accordance with ML-STD 1333. The ejection seat assenbly shall be
conpatible with the aircrewrenber station in which the ejection seat assenbly
is to be installed. Fully-equipped aircrewrenbers within the specified
ant hroponetric popul ation range shall be able to reach and fully actuate al
emergency aircraft controls throughout the full range of ejection seat assenbly
adjustnments while fully restrained in the full-back position by the restraint
subsystem Each aircrewrenber shall be able to reach and actuate all norna
aircraft and equi pment controls assigned to or located in the crew station
with the ejection seat assenbly adjusted to place the occupant's eye |evel at
the design eye position. Bivariate anthropometric data for verifying the
conpatibility of the aircrewnenber while seated in the ejection seat assenbly
shall be in accordance with SY-121R-81. The location of the ejection seat
assenbly, in relation to other aircraft equipnent, shall permt the aircrewrenber
to ingress to and egress front the ejection seat assenbly in a safe, rapid, and
unconpl i cated manner. This location shall not hinder emergency manual escape

fromthe aircraft by fully equipped aircrewrenbers.

3.2.1.3 Escape systemcontrols. Design and placenent of escape system
controls shall be in accordance with ML-STD- 1472 and shall not jeopardize the
safety of the aircrewrenber actuating those escape system controls. The design
or placement of escape system controls shall not hinder the fully-equipped
aircrewnenber's enmergency manual escape from the aircraft throughout the
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entire range of vertical and fore-and-aft ejection seat assenbly adjustment
Aircrewrenbers within the specified population range shall be able to reach
and fully actuate their escape system controls while restrained in the ful
back position by the restraint system

3.2.1.4 Field of vision. The escape system shall mininize degradation
of the aircrewrenber's field of vision. The ejection seat headrest shal
be designed to be the mininum width possible, but not less than that specified
in3.221 .13 in order to naximze the aft vision of all aircrewrenbers and
forward vision of the rear-nost aircrewrenbers in tandem seat aircraft.

3.2.1.5 |npulse noise levels. As a result of the operation of the escape
system inpulse noise levels nmeasured at the design eye position in each
aircrewnenber station shall not exceed the damage risk criterion of M L-STD-
1474 for beta-duration inpulse noise. Since the probabl e maxi num exposure
of any aircrewrenber to repeated-inpulse noise is limted to the mnim
nunber of inpulses occurring during the operation of the escape system the
damage risk criterion shall be corrected to permit an additional 10dB
Since all aircrewnenbers are equipped with approved hel met assenblies with
integral ear protection, an additional correction shall be made to the damage
risk criterion to pernmt an additional increase of 20dB

3.2.1.6 Design strength. The ejection seat assenbly, the ejection seat
attachment fitting, and the ejection seat supporting structure shall be capable
of withstanding the following types of |oads wthout failure and w thout
degrading or conpromsing escape system performance

a. Acceleration loads resulting from the aircraft flight |oading
as specified in the aircraft detail specifications

b.  Wndblast loads resulting from the escape system performng
as specified in 3.3.2.

c. FEjection loads resulting from sinultaneous upward accelera-
tions of 27g's along the ejection guide rails and dynanmc
pressures sustained during sea |evel escape at maxinum
aircraft equivalent airspeed or 600 KEAS, whichever is |ess

d. Loads resulting from depl oyment and operation of the deceleration
and stabilization subsystem

e. Loads resulting from depl oynent and operation of the recovery
subsystem

f. Inpact loads as a result of ejection seat assenbly contact with
aircraft structure during the escape path clearing sequence

g. GCrash loads applied at the ejection seat assembly interface
and having the acceleration profile shown in figure 1. Crash
| oads are further specified to have a resultant vector |ying
in the plane formed by the roll and yaw axes of the aircraft
and directed at any angle from forward along the roll axis
to downward along the yaw axis. The escape systemand its
conponents shall be designed to preclude premature or inadver-
tent actuation during, or resulting from the application of
the crash | oads.
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3.2.1.7 Reliability.

3.2.1.7.1 Probability of success. As a mninum the escape system shall
achieve the reliability levels specified for the follow ng operational modes

a. Arcrew automated escape reliability, expressed as the
probability that the escape system shall perform as required
In 3.3.2, shall be at Ieast 0.98.

b. Non-emergency reliability, expressed as the probability
that the escape system shall successfully perform the
requirenents of this specification and the aircraft
mssion requirements specified in the aircraft detail
specification, shall be at least that specified in the

aﬁplicable subsystem allocation for the aircraft in
Ich the escape systemw |l be installed.

3.2.1.7.2 Design redundancy. System conponents, whose proper functioning
is critical to the successful operation of the escape systemor to the safety

of the aircrewrenber(s), shall be redundant or shall be provided with redundant
actuation neans.

3.2.1 .7.3 Fail-safe operation. Critical functional conponents or subsystens
which have two or nore nodes of operation shall be designed to ensure that any
failure of the sensing, conmand, or control means to properly select the

i ntended node of operation shall result in the srsten1functioning in the
| east hazardous node. The selection of the |east hazardous node shall be

acceptable to the procuring activity (see 6.2.2).

3.2.1.8 Maintainability. If nore stringent maintainability requirenments
are specified by the aircraft detail specification subsystem allocations, they

shal| be achieved. As a mininmum the escape system shall achieve the follow ng
mai ntainability levels:

a. Based upon a flying hour rate of 35 hours/nonth, the direct

mai nt enance man hour/flight hour (DMWH FH) at the organiza-
tional and internediate maintenance levels for corrective
and preventive maintenance including the preparation of
items to be installed in the escape system shall be not
greater than 0.05 for a single seat escape system (A
different value of the DMVH FH may be designated in the
contract for application to a multiple seat system In
addition, the procuring activity may also adjust the DVVH FH
for different flying rates to assure that the total DVMWH
nonth/aircraft does not exceed 1.75 hours.)

b. The nean time to repair (MTR) shall be not greater than
0.40 hours.

¢. The maximm corrective naintenance time (M,) for the
95th percentile individual maintenance action, ranked on
the basis of corrective times, shall be not greater than
2.5 hours including time for parachute packing, and tine
for system renoval and reinstallation in the crew station,
i f required.
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d. At least 95 percent of the total maintenance actions can
be performed by maintenance personnel wthin the Navy
Aviation Structural Mechanic, Safety Equipment (AME) rating
at pay grade E-4 or below (or civilian equivalent).

3.2.1.9 Design for maintenance. The non-expl osive nechanical subsystens
or conponents of the escape system shall be designed to permt functiona
testing during maintenance. The ejection seat shall be designed so that its
structural portions require no inspections other than for corrosion and externa
damage. Explosive operated systems shall be capable of being visually checked
for proper installation, corrosion, and external damage. The ejection seat
shal| be capable of being fully safetied while performng any maintenance
action, including the replacenment of cartridges. There shall be no rigging
or adjustment requirenments for replacenent parts. Once an escape systemis
fired, none of the components shall be reused, even if repaired. Mintenance
functions to be performed at the organizational (0) and intermediate (1) |evel
shall be capable of being performed both ashore and afloat. The ejection seat
assenbly shall be designed to be maintained and supported without the use of
a support stand. The escape system shall be designed to pernit performance
of the follow ng selected maintenance functions at the specified |evels:

a. The escape system excluding parachutes and the survival kit,
shal | be designed to be maintained at the O and depot (D)
| evel s of maintenance. The functions to be performed at
these levels shall include, but not be limted to the
fol I ow ng:

(1) Olevel: Operational check, test and inspect; replace-
nment of subassenblies, assenblies, and conponents
including explosive elements

(2) Dlevel: Repair of repairable conponents and beyond
the capability of maintenance (BCM of O level mainten-
ance; refurbishment of major assenblies, usually
during aircraft standard depot |evel maintenance (SDLM.

b. Personnel parachutes, survival kits (including the energency
oxygen systems and contents), and drogue parachutes shall be
designed to be maintained at the O and | levels of maintenance
except for hydrostatic testing of the emergency oxygen bottle*
The functions to be performed at these levels shall include
but not be linted to, the follow ng:

(1) Olevel: Turnaround, daily, and special periodic
inspection; removal and installation of equipment,
servicing of the emergency oxygen bottle off the
aircraft.

(2) L level: Inspect, test and repair the equipnent, repack
personnel parachutes; repack drogue parachutes that are
packed in a container that is renmovable fromthe seat;
repl acenent of explosive elenments and pyrotechnics

(3) Dlevel: Hydrostatic test of the emergency oxygen bottle
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3.2.2 Subsystem conponent design. The following escape system subsystens
and components shall be utilized, as applicable.

a. Ejection seat assenbly.

(1) FEection seat structure and guide rail assenbly (see
3.2.2.1).

(2) FEection seat positioning subsystem (see 3.2.2.2).
(3) Positioning and restraint subsystem (see 3.2.2.3).
(4) Propul sion subsystem (see 3.2.2.4).

(5) Deceleration and stabilization subsystem (see 3.2.2.5)
(% Recovery subsystem (see 3.2.2.6).
(7) Survival equipnent container (see 3.2.2.7).

(8) Personal services connections (see 3.2.2.8).

(9) Intraseat sequencing subsystems (see 3.2.2.9).

Elog Initiation subsystems (see 3.2.2.10).

11) Signal transmission subsystem (STS) (see 3.2.2.13).
(12) personnel location subsystens (see 3.2.2.14).

(13) Gound safety subsystem (see 3.2.2.16).

b. Interseat sequencing/spatial separation subsystem (see 3.2.2.11).

c. Arcraft canopy and escape path clearance subsystem
(see 3.2.2.12).

d. Cassified equipment destruct system initiator (see 3.2.2.15)

3.2.2.1 Ejection seat structure and guide rail assenbly. The genera
ejection seat assenbly geonetry shall be as shown in figures 2 and 3. The
ejection seat shall provide confortable and adequate support during flight
operations and during ejection. The ejection seat shall be contoured
(support surfaces, cushioning, or conbinations thereof) to provide support
for the aircrewrenber's body. The ejection seat shall be designed so that,
in the normal in-flight position, the aircrewrenber’s body is positioned to
be coincident with the back tangent at the thoracic region and buttocks and
coincident with the seated surface tangent at the buttocks

3.2.2.1.1 Ejection seat structures. The ejection seat structure shal
provi de:

a. Space for a survival equi pment container

b. No cause for jamming or snagging of survival equipment
or the survival equipment container.

c. Positive retention of the survival container so that it
does not rock or slide and, under aircraft acceleration
| oads, does not separate from the ejection seat.

d. Drain holes to prevent noisture collection

e. Positioning and restraint subsystem attachment points

f. Accommodation for the maxinum specified population sitting
hip width and support of the maxi num and m ni num specified
popul ation thigh |ength.
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FIGURE 2. Ejection seat assenbly geonetry schematic.
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FIGURE 3. Headrest height dinensions.
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3.2.2.1.1.1 Ejection seat back. The open angle between the ejection seat
back tangent and the seated surface tangent shall be in accordance wth
figure 2. The ejection seat back shall be rigid and contoured to support
the scapula over its entire area at the top and sacro-coccyx region at the
bottom during power retraction and initial boost or catapult phase for the
entire specified aircrewrenber population. Lunbar and kidney support shall
be provided by cushioning (see 3.2.2.1.4) and be non-intrusive

3.2.2.1.1.2 Ejection seat sides. The ejection seat sides shall provide
space for the aircrewmenber nmanual release handle on the right-hand side in
accordance with 3.2.2.3.4. If the ejection seat structure sides protrude
above the conpressed sitting surface of the ejection seat, the ejection seat ,
structure sides shall accommodate the sitting hip breadth range of the specified
ai rcrewnenber population wearing full personal gear.

3.2.2.1.1.3 Headrest. A headrest shall be provided to support the hel neted
head of the aircrewnenber. It shall be contoured to mninze head rotation
and instability during flight operations and ejected escape. The cushion
provided for the headrest shall conply with 3.2.2.1.4. The locus of the hel net
bearing point throughout the range of ejection seat assembly height adjustment
shall he a line parallel to and not greater than 2.0 inches forward of the
back tangent. The width of the headrest shall be not less than 6.75 inches.
Headrest height shall be determned in accordance with figure 3.

3.2.2.1.2 Ejection seat structural connection to aircraft. An accessible
visible, mnual means shall be provided for easily connecting and disconnecting
ejection seat assenbly-aircraft connections to enable organizational maintenance
personnel to readily and safely install or renove the ejection seat assenbly
In the aircraft. The connection shall be capable of supporting |oads inposed
on it during all flight maneuvers, ejection, and crash conditions as specified
in 3.2.1.6. Provision shall be made for easy aircrewrenber preflight inspection
and determnation of the flight status of the structural connections of the
ejection seat assenbly.

3.2.2.1.3 Seat guides. A neans shall be provided to guide the ejection
seat in a fixed path during its ejection fromthe aircraft. The design shal
prevent jamming or chattering due to loads inposed upon the ejection seat-
ai rcrewrenber conbination during ejection and flight. The design shall also
prevent jamming due to foreign objects

3.2.2.1.4 Cushions. Cushions shall be incorporated into the seated surface,
the back, and the headrest of the ejection seat assenbly for aircrewrenber
support and confort. Cushion design and |ocation shall acconodate the
specified aircrewrenber population while fully restrained in the optinmm
ejection position. Uphol'stery shall meet the static electricity discharge
requi rements of NFPA Code 56-A 1973. Cushions shall be uphol stered and
shal | remain secured under all maneuver, ejection, and crash conditions
Cushions shall be easily removable for maintenance purposes. Cushion covers
shall be renovabl e and washabl e. Wen conpressed by the weight of the
maxi mum specified popul ation aircrewnenber, the seated surface cushion
thi ckness shall be not greater than 0.5 inches below the occupant’s ischia
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tuberosities to prevent dynam c overshoot of the aircrewrenber. In addition

to meeting the requirenents of 3.1.1.1.2, cushion and upholstery materials
shal| be selected considering the follow ng characteristics:

a. Mderate elastic conpression in all directions over the
specified tenperature range consistent with distributing
ai rcrewrenber |oads to reduce or elimnate concentrated |oads

h. Low thermal conductivity.

c. Adequate porosity or perneability for heat dissipation via
natural ventilation (convection).

d. Low absorption of Iiquids.

e. Mnimze occupant sliding

3.2.2.2 Ejection seat positioning subsystem The ejection seat positioning
subsystem shal| perform as required for an installed life in accordance wth
3.4.2.1 and predicated upon at least 20 cycles per flight (of which one of every
five cycles shall be full-stroke cycles and the remaining four cycles shall be
short-stroke cycles of one inch length).

3.2.2.2.1 Eection seat height adjustment. The ejection seat height adjust-
ment shall accommdate the range of aircrewnenbers specified by the aircraft
detail specification. Such adjustment shall be designed to permt all aircrew

nmembers within the specified population sitting height range to adjust their
eye level to the design eye position.

3.2.2.2.1.1 Election seat adjustment control. A three-position swtch
(nmonentary ON OFF-momentary ON type) shall be used. The ejection seat adjustment
control shall be located on the forward right-hand side of the ejection

seat and positioned to preclude injury to the occupant as the ejection seat
position is adjusted.

3.2.2.2.1.2 Ejection seat adjustment actuator. The ejection seat
el ectromechani cal actuator shall be in accordance with ML-A-8064 except that
| ubrication practices shall be in accordance with 3.1.1.1.3. The electrica
power requirements for the ejection seat adjustment actuator shall be conpatible
wth avarlable aircraft electrical power supply capability. The location and
design of the electrical power supply connection between the ejection seat and
the aircraft shall be in accordance with 3.1.10

3.2.2.2.2 Pre-ejection ejection seat positioner. An automatic ejection
seat positioner to relocate the ejection seat front an operational position
to an ejection position, shall be incorporated in ejection seats in those
ai rcrewrenber stations in which the clearances are inade?uate to ensure that
the aircrewrenber will not strike aircraft structure or fixed equipment during
the escape. The ejection seat positioner shall be capable of positioning the
ejection seat and aircrewnenber (wearing full personal flight gear) to the safe
ejection position while subjected to an acceleration of 6.0g's in any direction
No conbination of pre-ejection accelerations and ejection accelerations
shall be injurious to the aircrewnenber. The ejection seat shall be retracted
and locked in the ejection position prior to the start of ejection seat
boost. This function shall be perforned using a redundant primary means
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and an automatic backup neans. Devices that preclude ejection such as
interlocks shall not be used
3.2.2.2.3 Ejection seat fore and aft adjustment. Fore and aft adjustnent

of the ejection seat within the cockpit shall be provided, if necessary, to
ensure efficient aircrewrenber performance of flight operations

3.2.2.3 Positioning and restraint subsystem The positioning and restraint
subsystem shal| be integral with the ejection S€at assenbly and shall, as a
mnimm include a torso restraint subsystem shoul der restraint take-up

mechanism |inb restraint subsystem and restraint system manual release. The
positioning and restraint subsystem shall:

a. Meet applicable human factors requirenments specified herein.

b. Incorporate restraint attachment fittings which are |ocated
and oriented to permt positive connection and sinple and
rapid release. Release shall be able to be acconplished by
either gloved hand of the unassisted aircrewrenber. No nore
than seven attachment fittings shall be required for norm
egress. For energency egress (with the survival kit), no
nore than three devices shall be required to be manually
activated, including the manual release handle specified in
3.2.2.3.4. Single point restraint subsystem rel ease nmeans
are pernitted.

c. Provide adequate restraint during in-flight accelerations,
when commanded by the aircrewrenber, under any conbination
of the dynamic, |oadings ranging throughout the flight envelope
as defined by the aircraft detailed specifications. Wile
restrained, the aircrewrenber shall be able to control torso
novements to the degree necessary to reach and operate
emergency and flight controls. The means enployed to provide
the restraint shall permt the aircrewrenber to contro
the degree of restraint achieved and of the subsequent
restraint relaxation.

d. Ensure that the conbination of release and restraint controls
al so provide positive, sinple, and rapid connection in nulti-
crew aircraft in which aircrewrenbers may be required to
| eave their stations during flight.

e. Automatically and in a programmed sequence, position and
restrain the aircrewrenber during the period frominitiation
of the escape sequence until separation from the ejection
seat .

f.  Prevent submarining of the lower torso during ejection.

g. Incorporate a positioning and restraint subsystem automatic
release which will, as part of the programed ejection
sequence, separate the aircrewnenber from the ejection
seat during the recovery subsystem phase and prior to
touch down.

3.2.2.3.1 Torso restraint subsystem The torso restraint subsystem
shall be conpatible with all combinations of specified personnel clothing and
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equi pment. |f necessary to ensure adequacy of |ower torso restraint during
ej ection, powered |ower torso restraint nechanisms shall be used

3.2.2.3.2 Shoul der restraint take-up mechanism The inertia-|acking
shoul der harness take-up device shall have a powered retraction feature to
automatically place the ejection seat occupant in the best position for
wi thstanding the loads specified in 3.2.1.6. The device shall be in accordance
with ML-D81514. Powered retraction shall be conmmenced imediately upon
ejection initiation in a manner that shall ensure effective restraint. The
shoul der harness bearing point on the ejection seat assenbly shall be |ocated
so that the angle between the aircrewrenber's md-axillary line and the line
t he shoul der harness makes to the shoul der harness bearing surface on the
ai rcrewrenber's shoul der shall be as shown in figure 2. In those ejection
seat assenblies in which the ejection seat adjustment is acconplished by
nmeans of independent novenent of the ejection seat structure, the location
of the ejection seat shoul der harness bearing point shall be determned by the
sitting shoulder height and sitting eye height of the mninum specified
popul ation aircrewrenber with the aircrewrenber's eyes at the design eye
position. In those ejection seats in which the ejection seat adjustment is
acconpl i shed by neans of novenent of the entire ejection seats, the location
of the ejection seat shoul der harness bearing point shall be determned by the
sitting shoul der height and sitting eye height of the maxi mum specified
popul ation aircrewrenber with the aircrewrenber's eyes at the design eye |evel
In addition, the shoul der restraint system shall provide lateral restraint
of the ejection seat occupant. A manual |ock and unlock control in accordance
with ML-D81514 for the take-up nechanism shall be provided on the |eft
side of the ejection seat and shall nove forward to lock and aft to unlock.
It shall be protected from being stepped upon or shall be capable of being
stepped upon by a maximum specified anthroponetric aircrewrenber wearing
full personal flight gear wthout sustaining damage that would degrade its
subsequent operation or cause subsequent injury to the ejection seat occupant
or damage to the aircrewnenber's personal protective garments or surviva
equi pment. The design and placement of the control shall ensure positive,
sinple, and rapid operation of the control by the aircrewrenber.

3.2.2.3.3 Linb restraint subsystem The linb restraint subsystem shall
automatically restrain the aircrewrenber's arnms and legs prior to the ejection
seat-aircrewrenber conbination entering the airstream The linmb restraint
subsystem shal | prevent flailing of the linbs for all dynamc pressures
resulting from ejection within the escape envel ope specified in 3.3.2. The
forces exerted upon the aircrewrenber for linmb restraint shall not be injurious
to the aircrewrenber. The linb restraint shall be automatically released
during the seat and aircrewrenber separation phase of the ejection sequence
In addition, the [inb retention system shall also be released by the nanua
rel ease handle.

3.2.2.3.4 Manual release handle. A manual release handle shall be provided
on the right-hand side of the ejection seat. The manual release handle shall
perform dual functions. On a non-ejected seat, it shall release the restraint
system and safety the ejection seat assembly to preclude inadvertent actuation
of the propul sion subsystem or pre-ejection functions. For this function
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it shall be capable of being recycled (by the sequential application of two
motions) so that the restraint system can be reset readily bY mai nt enance
personnel . On an ejected seat, the manual release handle shall function to

enabl e manual override actuation of the recovery subsystem in accordance
with 3.2.2.6. The manual release handl e shall

a. Be capable of being reached and actuated by an aircrewrenber
inthe fully retracted position and in any position of
ej ection seat adjustnent

h. Be capable of releasing the aircrewenber (wearing a ful
conpl enent of flight and survival equipnent) and the
survival kit fromthe ejection seat when the aircraft is
in a crash or static emergency condition requiring enmergency
manual egress.

¢c. Require the sequential application of two notions: a |ock
or unlock motion requiring the application of 10 +5 pounds
and an actuation notion requiring the application of 40
pounds  maxi xmum

d. Lock when actuated in the personnel restraint release
position at the same point that harness release occurs,
unless the handle pulls free of the ejection seat or is
attached by a flexible cable. The manual release handle
may continue to travel past the lock point in the direction
of actuation, but shall not return through the |ock point.

e. Be capable of locking and then supporting a maxinmum specified
popul ation, fully-equipped aircrewrenber using the manual
rel ease as a handhold or support in manually egressing from
the cockpit, unless the handle pulls free of the ejection
seat when actuated or is attached to the seat only by a
flexible cable.

f. Have a cycle service life of at least 5 000-cycles as a
conpl ete subsystem A cycle shall consist of the novenent
of the control from one position to the other and back
to its initial position and shall be calculated in accordance
with 3.4.2.1.

g. Be capable of being stepped upon by a fully-equipped,
maxi mum specified popul ation aircrewrenber wthout sustaining
damage that would degrade its subsequent operation or cause
the subsequent injury of an ejection seat occupant or damage
to personal protective garments or survival equipnent.

The restraint harness manual release handl e shall be of such size that a
gloved hand of a maxinum specified population aircrewrenber (pressurized
pressure suit glove, if applicable) may be readily inserted. Two-notion
squeeze-and-pul | type, handles shall have a cross section sufficiently large
to reduce interference with the squeezing action caused by contact between the
fingers and the paint or heel of the hand. Push-pull controls shall be in
accordance with ML-C 7958.

3.2.2.4 Propul sion subsystem A propul sion subsystem shall be used to
eject the ejection seat assenbly and occupant fromthe aircraft. Rocket notors
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and integral rocket catapults shall be in accordance with ML-P-83126

Bal listic catapults that are not an integral part of a rocket catapult shal

be designed in accordance with ML-D 21625 and M L-D 23615. Were feasible

propul sion subsystems previously qualified and released for service use shal

be used in preference to devel oping and qualifying new propul sion subsystens.
Ignition of the propul sion subsystem shall not cause burn damage to any
aircrewrenber or the aircrewrenber's flight equipment or cause the malfunctioning
of other escape system conponents in a multi-seat aircraft.

3.2.2.4.1 Rocket thrust centerline and ejection seat-aircrewrenber center
of gravity. The ejection seat-aircrewrenber center of gravity (c.g.) extrenes
shall be determined for the specified aircrewrenber population (see 3.2.1.1)
with full personal flight gear and for the range of ejection seat adjustments
The rocket system centerline of thrust shall be located using the dynamc c.g
to prevent excessive rocket induced pitching of the ejection seat-aircrewnenber
conbination. Neither the ejection seat occupant nor ground crew personne
shal| be required to effect any adjustment of the escape systemor any of its
conponents to ensure achievement of the optimal relationship between the
ej ection seat-aircrewrenber conbination c.g. and the rocket thrustline.

3.2.2.5. Deceleration and stabilization subsystem The decel eration and
stabilization subsystem shall be integral with the ejection seat assembly and
shall control the notion of the aircrewrenber and ejection seat combination
during ejection in accordance with requirenments specified herein. Conpliance
with these requirenents shall be demonstrated during the system tests of 4.4.2
4.4.3, and 4.6.1. The deceleration and stabilization subsystem shall be
capable of neeting the requirements listed bel ow

a. Remain securely stowed within the ejection seat assenbly
envel ope in a dormant condition during normal aircraft
operating nodes until such time as it is needed during the
e ection sequence.

b.  Throughout the escape envelope specified in 3.3.2, commence
to performat the required point in the ejection sequence
and continue to control the notion of the aircrewrenber
and ejection seat conbination wthout interruption unti
recovery parachute canopy opening. It shall prevent periods
of random attitude free flight and elimnate instabilities
which could cause limb injuries, system malfunctions, and
performance degradation.

c. Control pitch, roll, and yaw rates (at parachute canopy
cont ai ner opening speeds in excess of 150 KEAS) in a manner
which will maintain the angular displacenent of the ejection
seat back plane relative to the centerline of the deploying
parachute within:

(1) The limts depicted in figure 4 for pitch.

(2) 45° inroll.
(3) 45° in yaw.
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The angular limts specified above shall be maintained
throughout the time interval from recovery parachute canopy
line stretch to recovery parachute canopy first full open

The neasurenent and interpretation of these angles shal

conply with data and instrumentation requirements of the
appendi X.

Decel erate the aircrewrenber and ejection seat assenbly
conbination to the speed required for safe parachute canopy
depl oyment. Decel eration and transition |oading shall be
applied in a uniformand continuous manner.

Limt control and deceleration |oads inposed on the aircrew
nmenber to ensure that the vector sum of such |oadings (when
neasured along each of the three axes in figure 5) does

not exceed the maxinmum allowable |oads of table I.

Throughout its sequence of operations, deploy its elenents
ina free and clear trajectory path. Insure that the deployed
el ements clear the rocket exhaust plumes and that |oad carrying
nenbers are not subject to interference or damage by ot her
escape system conponents to the maximum extent practicable
Prevent entanglement of risers and parachute canopy suspension
l'ines.

3.2.2.6 Recovery subsystem The recovery subsystem shall be integral with

the ejection seat assembly and shall control the descent of the aircrewrenber
after ejection fromthe aircraft in accordance with the requirements specified
herein. As a minimum the recovery subsystem shall include a container
parachute canopy, parachute canopy release fittings, risers, cross connector
straps, and a positive deploynent device. The recovery subsystem shall:

a.

Remain securely stowed within the ejection seat assenbly

in a dormant condition during aircraft operation, including
flight with the aircraft canopy renoved, until such time as

it Is required to function during the escape sequence

Prevent subsystem initiation and operation prior to the
ejeﬁtion seat assenbly and aircrewrenber clearing the aircraft
cockpit.

Performits operation in an automatic and programmed sequence
following initiation.

Del ay the deploynment of the recovery parachute until a nomna
altitude of 18,000 feet has been achieved when ejection fromthe
aircraft occurs at a higher 1 CAO standard altitude

Function within the escape envel ope specified in 3.3.2

Provide redundancy for performng all subsystem functions
subject to witten approval by the procuring activity, except
as limted by the use of a single parachute canopy.

Uilize the manual release handle to actuate the recovery
subsystem in the event of a failure of the automatic sequencing
system in accordance with 3.2.2.3.4.

Incorporate a positive extraction device or means to depl oy
the parachute canopy.
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1/ The Y axis is defined as being normal to the seated surface
tangent and the back tangent at their point of intersection (the
ejection seat intersect point of figure 2).

2/ The XZ plane is the plane of symetry bisecting the ejection seat
assenbly.

3/ The origin of the resulting orthogonal coordinate system is defined
as the ejection seat intersect point.

FIGIRE 5. E ection seat assembly orthagonal coordinate set.
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TABLE |. Maximum deceleration, stabilization, and recovery opening |oads
al | owabl e on aircrewnenber.

ICAO Standard Altitude Range
8,000 feet Over 8,000 feet
and below to 18,000 feet Over 18,000 feet
Greater Greater
450 KEAS |than 450{450 XEAS |[than 450
and below|KEAS and below|KEAS
No recovery
Maximum resultant subsystem
allowable loading 25¢g 35¢g 20g 30q deployment
1/ &2/ permitted in
this range.

1/ Resultant |oads shall be obtained as the vector sumof tine-variant |oads
measured along each of the three axes defined in figure 5 Maximum
resul tant loadings shall be calculated as specified in the appendix.

2/ Maximum al | onabl e | oading applies to the aircrewrenber popul ation range
specified in 3.2.1.1 and wearing full personal flight gear.
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Limt parachute canopy opening |oads inposed on the aircrew
nmenber (whether prior to, during, or subsequent to separation
from the ejection seat) in accordance with the requirements
of 3.2.2.5.d and 3.2.2.5.e.

Achieve the total velocity and vertical descent velocity
specified in 3.2.2.6.1.d while neeting the load requirenent
of 3.2.2.5.d and table | and while neeting the performnce
requi rements of 3.3.2.

Provide a free and clear trajectory path for each deployed

el ement and ensure that load carrying menbers are not subject
to interference or damage by other escape system conponents
to the maximum extent practicable, throughout its sequence of
operations.

Danpen oscillatory or rotational motions and prevent entangle-
nment of risers and suspension lines and distribute deploynent
loads to the ejection seat or to the aircrewrenber in a
dynamical |y stable manner in accordance with 3.2.2.5

3.2.2.6.1 Parachute canopy. The parachute canopy shall support the

maxi num specified popul ation aircrewrenber with full personal flight gear
in accordance with 3.2.1.1 and shall:

a.

Exhibit uniform reliable, and repeatable opening charac-
teristics, be deployed parallel with the relative wind,
achieve full line stretch prior to initial inflation of
canopy, and mnimze post inflation collapse
Incorporate both canopy water deflation pockets and para-
chute canopy release devices which release automatically
upon contact with sea water

Be spread aerodynamically or forcibly to ensure rapid,
consistent, and safe operation in accordance with the

maxi mum al | onabl e | oad envel ope specified in table I.

Limt total velocity (V) to a maxi numof 30 feet per second
and vertical descent ve]ocity (V,) to a maximumof 24 feet
per second | CAO standard conditions with a suspended

wei ght of 291 pounds.

Limt angular displacenents of the aircrewrenber during
descent to a vertical cone with the center of the parachute
canopy as the apex having a half angle of 15° maximum
under no wind conditions.

Provide a gliding or steerable node capability that is
selectable and initiated only as an aircrewrenber option.
The requirenments of 3.2.2.6.1.d are applicable to both the
non-steerable mode and to the steerable node after appli-
cation of a flare or brake maneuver.

3.2.2.6.2 Parachute container. The parachute container shall be in
accordance with NWC-1027. The container shall provide sotroage for the parachute
canopy and protect the parachute canopy against degradation caused by sunlight,
ozone, flue gases, rain, salt spray, and dust. The container shall be nounted

directly upon or

shall be integral with the ejection seat assenbly and shal

be capabl e of easy renoval. Back type containers shall not be used.
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3.2.2.6.3 Recovery subsystem positive deploynent device. The positive
depl oynent device shall not interfere with the parachute canopy function during
or after its action. The positive deploynent device shall be capable of
extracting and deploying the parachute canopy under a zero wind condition.
Loadi ng contributed by the device shall not cause the |oads specified in table
| to be exceeded.

3.2.2.6.4 Parachute risers. The length of the parachute risers shall be
approved in witing by the procuring activity and shall connect the aircrewrenber
to the parachute canopy (see 6.2.2). The risers shall incorporate cross

connector straps, located and attached as approved in witing by the procuring
activity (see 6.2.2).

3.2.2.6.5 Parachute canopy release. A means shall be provided for the
aircrewnenber to quickly release the parachute canopy after touchdown.

3.2.2.6.6 Recovery subsystem manual backup control. The recovery subsystem
shall contain a manual backup control in accordance with 3.2.2.3. 4.

3.2.2.6.7 Qther recovery subsystem conponents. Requirements for the
parachute canopy container, the positive deploynment device, the risers, and
cross connector straps, specified in 3.2.2.6.1. through 3.2.2.6.4 inclusive,
shall not be construed as prohibiting the use of multiple parachutes, staged
parachute configurations, brakes, energy or shock absorbers, rockets, or other
devices as conponents for fulfilling the requirements for the recovery subsystem

3.2.2.7 Survival equipment container. The survival equipnent container
shall be conprised of the escape oxygen supply and a suitable protective
container for the Government-furnished survival equipnent. If used, rigid
seat survival kits shall be designed in accordance with ML-S-81018 or ML-S-
81040 as applicable. G herwse, the contractor shall prepare a specification
in accordance with 3.2.2.17. Survival equipnent conponents shall be approved
types, consistent with requirements of the aircraft detail specification.
Containers shall be either entirely rigid or sem-rigid (i.e., conprised of
arigidlid and non-rigid container). The survival equipment container shall:

a. Provide 1100 cubic inches of useable storage for Governnent-
furni shed survival equipnment, plus additional volume as
required for the escape oxygen supply.

h. Protect the survival equipnment and aircraft interconnections
from damage during normal aircraft usage and maintenance

c. Not interfere with the aircraft's control stick travel when
the container is installed with its full conplenment of surviva
equi pnent .

d. Be secured in a manner which prevents novement relative to
the ejection seat, any time prior to the separation of the
aircrewnrenber and the ejection seat.

I'ncorporate provisions to permt the proper functioning

depl oyment and actuation of survival equipment during the
escape sequence.
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f. Automatically separate from the ejection seat and remain
secured to the aircrewrenber during and after the separation
of the aircrewrenber and the ejection seat. Separation shal
be in a repeatable, controlled positive manner through an
unobstructed path.

g. Be conpatible with the positioning and restraint subsystem
as specified in 3.2.2.3.

h. Be easily detachable at the aircrewrenber's option during
ground emergency egress.

i. Provide an actuation handle(s) that is(are) useable by the
specified population of aircrewrenbers using a single gloved
hand while suspended in the parachute harness

j. Be of the lightest practical weight.

3.2.2.7,1 Escape oxygen supply. The escape oxygen supply shall provide
not less than 7.0 cubic feet of free oxygen at 14.7 pounds-force per square
inch absolute (psia) and 60°F (100 cubic inches at 1800 pounds-force per
square inch gage (psig)). Oxygen cylinders at 1800 psig, if used, shall be
in accordance with ML-C 7905. The escape oxygen supply shall contain a
manual actuation provision that shall be designed and |ocated to be accessible
to the aircrewrenber for manual actuation while seated in the ejection seat
assenbly in the aircrewrenber station and in any position of ejection seat
adj ustments  The escape oxygen supply shall be actuated automatically in
accordance with ML-S-81018 during ejection for both rigid and non-rigid
survival equipment containers. The oxygen and communication services, for
either rigid or non-rigid containers, shall be as specified in ML-S 81018
or the applicable detail specifications

3.2.2.8 Personal services connections. Personal services connections
shal | be provided and be standard according to the service provided. All
connections shall be positive so that proper attachment is assured. Al
di sconnections shall be automatic during ejection. The disconnection of
the personal services leads shall not result in injury to the aircrewrenber
or damage to flight garnments or survival equipnment. Upon energency egress
with the survival kit, the personal services connections shall readily
di sengage and shall not inpede the escape of the aircrewenber

3.2.2.9 Intraseat sequencing subsystens. The operating sequence of the
ejection seat assenbly and its conponents and subsystens shall be controlled
by the intraseat sequencing subsystem approved by the procuring activity (see
6.2.2). The subsystem shall function followng initiation by either the
initiation subsystemor the interseat sequencing/spatial separation subsystem
as applicable. Any method of signal transm ssion across the ejection seat
assenbly-aircraft interfaces shall be automatically connected when the ejection
seat assenbly is installed and automatically disconnected when the ejection
seat assenbly is renoved. Any nmethod of signal transm ssion across the ejection
seat-aircraft interface shall be redundant and shall be protected against
damage, foreign objects, and dirt at all times. The intraseat sequencing
subsystem and its sensors shall be protected from or shall be designed to
function properly after contamnation by, netal chips and filings, noisture,
sand, dust, oil, grease, hydraulic fluids, and other debris potentially present
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in aircrewenber stations. Failure of the intraseat sequencing subsystem or
its sensors shall not result in failure of the affected conponent(s) or
subsysten(s) to function in a preselected node

3.2.2.9.1 Sensors. Sensors utilized in the escape system shall be approved
by the procuring activity and shall neet the follow ng requirements (see 6.2.2)

a. Sensors shall be incorporated as redundant pairs with
separate and independent signal transmission lines routed
to mnimze the Iikelihood that |ocalized aircraft damage
woul d disable both lines.

b. Probes and static pressure ports which route free airstream
sanples to altitude, airspeed, and other sinmlar sensors
shal| be located, oriented, and secured in a manner which
ensures repeatable and accurate performance over the
full range of the parameter(s) being sensed. The repeat-
ability and accuracy of the installed sensor and contro
subsystems shall be denonstrated during the tests of
4.4.2, 4.4.3, and 4.6.1.

c. Tubing and hoses used to interconnect the various probes,
ports, vents, sensors, and control elenments shall incorporate
water traps or the equivalent to ensure that accunul ated
nmoi sture will not interfere with proper functioning

d. Sensor design and placement shall not hinder or endanger
a fully equipped alrcrewrenber and the escape system during
normal ingress and egress, normal aircraft operations
emergency manual escape fromthe aircraft, or ejection.

e. Sensors and probes shall be located and suitably protected
to ensure that jettisoned material and fragnents resulting
from the escape sequence do not prevent proper functioning.

3.2.2.10 Initiation subsystenms. The initiation subsystem shall:

a. Include, as a mninum a firing control mechanism and a
| ower firing control assenbly conprised of a lower firing
control handl e and redundant |ower firing control Iinkages.
I[f an aircrewnenber, tightly restrained and representing
worst case anthroponetry and attire, cannot actuate the |ower
firing control handle under one negative "g" condition, then
an upper firing control assenmbly conprised of a face curtain,
upper firing control handle and redundant upper firing
control linkages shall also be required

b. Initiate the conplete escape sequence required for safe
ejection of the aircrewrenber and associated ejection
seat, when actuated.

c. Be integrated, as required, with the interseat sequencing/
spatial separation subsystem in escape systens containing
two or nore crew stations.

d. Transmit all signals redundantly (i.e., via at least tw

indﬁpfndent functionally parallel, and physically separated
pat hs).
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e. Performthroughout an installed life, as required in
accordance with 3.4.2.1, based upon 0.05 conplete cycles
per flight.

Conpliance with initiation subsystem requirements shall be denonstrated during
the review of 4.3.2 and during the tests of 4.4, 4.5 and 4.6 as applicable.

3.2.2.10.1 Lower firing control assenbly. The lower firing contro
assenbly shall be capable of:

a. Being stepped upon by a fully equi pped maximum specified
popul ation aircrewrenber without sustaining damage that
woul d degrade its subsequent operation, cause subsequent
injury to an ejection seat occupant, or cause damage to the
ai rcrewnenber's personal protective garnents or surviva
equi pnent .

b. Wthstanding an actuation force of 400 pounds limt |oad
and 600 pounds ultimte |oad.

3.2.2.10.1.1 Lower firing control handle. The lower firing control handle
shal |

a. Be located on the centerline of the forward edge of the
ejection seat structure

b.  Be capable of being reached and noved to full extension
by an aircrewrenber having maxi mum specified popul ation
sitting height and mininmum specified popul ation functiona
reach while in the seated and fully restrained position.

C. Be oriented and configured so as to be readily grasped
by the maximum specified population gloved hand(s) with
pal m's) facing aft.

d. Actuate the initiation subsystem when noved once by the
aircrewrenber from the normal, dormant position to the
fully extended (actuation) position.

Have an overall travel of not less than two inches nor
more than four inches fromthe normal position to the
actuation position.

f.  Achieve its travel fromthe normal position to the
actuated position in response to forces applied by the
aircrewrenber in accordance with figure 6.

g. Remain clear of the space envelope defining the ful
operational range of the aircraft control stick throughout
its travel at any selected ejection seat height.

h. Not interfere with or be obscured by the persona
flight equipment of a seated aircrewrenber.

3.2.2.10.2 Upper firing control assenbly. If required (see 3.2.2.10),
the upper firing control assenbly shall

a. Preclude inadvertent face curtain extraction due to
wi ndbl ast following aircraft canopy |oss during norma
aircraft operation
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NORMAL PULL DIRECTION AIRCRAFT
VERTICAL REF PLANE j

—— 600 CONE 1/ 2/

| —30 to 40 I’m\
(‘—- 300 CONE
\/_15"...-... 15°

LOWER FIRING CONTROL HANDLE

1/ Requirements apply with the ejection seat unoccupied.

2l The pull force required to extract the firing control handle

from the housing shall be between 15-25 pounds in any
direction within the 600 cone

FIGURE 6. Ejection-seat assembly lower firing control initiation
pul | force loads vs angles.
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Preclude interference with or obstruction of the safe

functioning of the escape systemin the event an ejectee
shoul d release the face curta|n ol | owi n% its actuat|oH
and prior to the separation Of the aircreéwnenber and the

ej ection seat.

Wthstand an actuation force of 600 pounds limt |oad
800 pounds ultimte |oad.

Precl ude wmwhw by either the aircrewrenber or main-
tenance personnel working in the cockpit or on the

ej ection seat.

Incorporate face curtain redundancy in the form of
netal lic cable connections between the upper firing

control handle and the redundant upper firing contro
| i nkages.

Use of an upper firing control assembly which is not of the face curtain type
require the prior witten approval of the procuring activity.

shal |

3.2.2.10.2.1

shal | :

Upper firing control handle. The upper firing control handle

Be located and centered above the aircrewrenber’s
hel et and attached to the face curtain.

Be capable of being reached and moved to full extension
by an aircrewnenber having mninum specified popul ation
sitting height and functional reach while fully restrained
with the ejection seat adjusted to a full-don position
Be oriented and configured so as to be capable of being
readily grasped by the maxi num specified population
gloved hand(s) with paln(s) facing down.

Clear the alrcraft canopy or radiation shields sufficiently
to allow grasping by a maximum specified population
aircrewrenber wearing all applicable flight equipnent
with the ejection seat in its highest position

Actuate the initiation subsystem when rmoved once by the
aircrewrenber from the normal, dormant position and
achieving the fully extended (actuation) position.

Reach below the aircrewrenber's oxygen mask at ful

ext ensi on

Achieve its travel from the normal position to the
actuated position in response to forces applied by

the aircrewrenber: 20 to 40 pounds for extraction
fromits housing and 30 to 40 pounds to full extension.
The design shall ensure that, when fully extended,

the aircrewnenber's arms from the shoulders to the

el bows are pressed tightly against the sides of the
chest with the forearms pointing upward.

Remain clear of the aircrewrenber's oxygen mask, protective
hel met and visor while on the ground, airborne and

Lhroaghout its full travel at any selected ejection seat
ei ght.
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Be automatically released from the ejection seat during
the aircrewmenber and ejection seat separation phase.

3.2.2.10.2.2 Face curtain. The face curtain shall be:

a. Sufficiently flexible, shaped (full) in center, long
and wide to extend over the aircrewrenber’s hel met
and fully cover the entire open face area of the
hel met, oxygen mask and hel met visor

b. Secured to and nove with the upper firing control handle.

c. Strong enough to withstand the w ndblast |oads specified
in 3.3.2

d. Adequately protected from if not inpervious to, the
environnmental conditions of 3.1.9.

e. Extended, during actuation of the upper firing contro
handl e, in a manner which causes the aircrewrenber's
head to be positioned on and supported by the headrest.

f. Secured to the redundant upper firing control |inkages
without reliance upon the helmet surface as a bearing
point for any part of the |inkages.

3.2.2.10.3 Firing control nechanism protections. The firing control
mechani sns shal|l be designed, located, and protected to preclude inadvertent
escape system actuation resulting from foreign object interference or damage

frominadvertent or inproper operation or maintenance of aircraft systems and
equi pment .

3.2.2.10.4 FEiring control |inkages. Design of the |ower and upper firing
control linkages shall be independent to ensure the jammed or di sconnected
condition of one does not prevent operation of the other. In addition,
redundancy shall be incorporated into all firing control [|inkages.

3.2.2.11 Interseat sequencing/spatial separation subsystem Each escape
system containing two or nore ejection seat assenblies shall be Erovided with
an interseat sequencing/spatial separation subsystem The subsystem shall:

a. Upon command, automatically sequence individual ejection
seats of the escape systemin a manner which ensures that
ejection seat-aircrewrenber conbinations will not collide
with each other nor with jettisoned equi pment, such as
aircraft canopies.

h. Protect aircrewrenbers from heat and blast effects resulting
fromthe other ejection seats being ejected during escape
system operation.

c. Acconplish the spatial separation sequence in Mniml tine.

d. Transnmit all signals redundantly (i.e, via at |east two
indﬁpfndent, functionally parallel, and physically separated
paths).

e. Not elimnate the ability of aircrewrenbers to effect individua

escape prior to subsysteminitiation and subsequent to any
subsystem failure.
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f. Automatically bypass the initiation of vacant ejection seats
and previously ejected seats. Time delays of vacant and
previously ejected seats which are not required for proper
spatial sequencing of remaining occupied ejection seats
shall also be automatically elimnated from the subsystem
sequence.

3.2.2.11.1 Subsystem controls. Subsystemcontrols shall include:

a. A provision for the automatic initiation of the subsystem
upon actuation at any tine of any ejection seat firing
control handle at the pilot’s station.

b. A manual command sequence control which shall provide the
pilot with the option of sharing subsystem initiation
capability with one additional aircrewrenber station.

The additional aircrewrenber station designation shall

be as provided by the aircraft detail specification or, in

the case of training aircraft, as provided in 3.2. 2. 11. le.
¢c. A provision for automatic subsystem initiation upon

actuation of any ejection seat firing control handle at

the pilot or designated aircrewrenber station during

any period of shared control

d.  Visual advisory signals, in accordance with ML-STD 411
at the pilot's station and at the designated aircrewrenber's
station while command sequence control is being shared by
the two aircrewrenber stations

e. Controls which permt reversal of pilot and designated
aircrewrenber stations so that the instructor pilot may
select either station as the pilot station in training
aircraft. The pilot-selected configuration shall conply
with subsystemretirements for pilot and designated
aircrewrenber stations as specified in 3.2.2. 11

f.  Eection warning controls which are capable of activating
an ejection signal upon manual command at pilot and
desi gnated aircrewrenber stations. An ejection signa
shall be provided in accordance with ML-STD 411

g. A device or devices nmounted either on the aircraft or the
ejection seat to neet the requirements of 3.2.2.11f for
bypassing vacant ejection seats and vacant ejection seat
tinme delays. If nounted on the aircraft, the device(s)
shall be integral with the manual command sequence control
If mounted on the ejection seat, the device(s) shall be
integral with the ejection seat safety device of 3.2.2.16

Each control shall perform throughout an installed life as required in accordance
with 3.4.2.1, based upon 12 conplete cycles per flight.

3.2.2.12 Aircraft canopy and escape path clearance subsystem The aircraft
canopy and escape path clearance subsystem shall ensure a suitably cleared
escape path for an ejecting aircrewnenber and ejection seat conbination. The
subsystem shal | have a redundant prinmary node, an automatic backup node, and
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a manual control node. Any conbination of nethods, including but not limted

to ballistic jettisoning, camring, ballistic fragmenting, nechanical fracturing
or other methods, shall be used to performthe clearing functions within the
three nodes, provided that subsystem and node requirements specified herein

are conplled with. Designs which result in inplosion during ejection shall not
be used. The aircraft canopy and escape path clearance subsystem capabilities
shall be denonstrated during the tests of 4.4.1, 4.4.2, and 4.6 and shal

be capable of nmeeting the follow ng requirenents

a. Remain securely stowed in a dormant status during norna
aircraft operating conditions.

b. Upon actuation of any ejection seat firing control
immedi ately actuate the redundant primary node and the
automatic backup node in a programmed sequence as required
to clear the escape path of all aircraft structure and
equi pment such as the aircraft canopy, canopy glass, consoles,
controls, etc. Partial or toal failure of the redundant
primary node shall not prevent conpletion of the escape path
clearing function by the backup mode.

c. Incorporate a manual control handle for initiating escape
path clearance without initiating seat ejection.

d. Performthe escape path clearing function in a manner which
delays the ejection seat's first motion to no nore than
0.3 seconds follow ng escape systeminitiation. Partial
or total failure of the redundant primary mode shall not
result in extending the tine delay limt to nore than 0.3
seconds.

e. Limt inpulse noise levels resulting from subsystem operation
in accordance with requirements of 3.2.1.5.

f.  Function without degrading escape system performance throughout
the escape envel ope defined in 3.3.2.

3.2.2.12.1 Redundant primary node. The aircraft canopy and escape path

cl earance subsystem redundant primary node shall be capable of neeting the
requi rements specified in 3.2.2.12 and the follow ng:

a. Upon actuation of any ejection seat firing control handle,
utilize redundant elenments to automatically clear the
escape path of all aircraft structure and equi pnent.

b. Performthe escape path clearing function in a manner
which ensures that fixed obstructions (e.g., unbroken
aircraft canopy glass which is attached to the aircraft
canopy franme, consoles, and instrunent panels) at each
point are removed prior to passa?e of the aircrewrenber
through that point. Contact with fragmented or broken
materials shall be mnimzed

¢c. During the redundant primary nmode, linmt the catapult
pressure dynami ¢ |oading contribution inposed upon the
ejection seat by the canopy or other structure to a

retarding pulse of peak anplitude not greater than 3.0g's
and base duration not greater than 20 mlliseconds as
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neasured from the catapult pressure baseline (see
6.4.6) as shown in figure 7. The catapult pressure
basel ine shall be calculated in accordance with the
appendi x.

d. Mnimze spattering of expended explosive material on the
ai r cr ewrenber .

3.2.2.12.2 Autonmtic backup node. The escape path automatic backup
node shall be capable of meeting the requirenents listed below, in addition
to those listed in 3.2. 2. 12

a. In the event of partial or total failure of the redundant
primary node, automatically clear the escape path of al
aircraft structure and equi pnent.

b. During the automatic backup node, limt the catapult
pressure dynamc |oading contribution inposed upon the
ejection seat by the canopy or other structure to a
retarding pulse of peak anplitude not greater than 8.0g's
and base duration not greater than 20 mlliseconds, as
neasured from the catapult pressure baseline (see
6.4.6) and as shown in figure 7.

3.2.2.12.3 Escape path obstructions.

3.2.2.12.3.1 Aircraft canopy. The aircraft canopy shall be cleared by
jettisoning ballistic fracturing, mechani cal penetration, or other nmeans

3.2.2.12.3.2 Consoles, controls, and other obstructions. Any consol es,

controls, structures and other obstructions protruding into the escape path
shall be cleared from the escape path in accordance wth the requirements of
3.2.2.12. 6.

3.2.2.12.4 Escape path controls.

3.2.2.12.4.1 Autommtic control. The automatic control shall insure that
initiation of the escape sequence shall cause both the redundant primary
mode and the automatic backup nmode to automatically performin a programmed
sequence which will clear the escape path. Any combination of partial failures
or total failure of the redundant primary node shall not adversely affect the
operation of the automatic backup mode. In addition, the automatic control
shall insure the shortest possible timng and shall at |east equal the tine
specified in 3.2.2.12.d between system initiation and ejection seat first
notion. For exanple, in a system utilizing aircraft canopy jettisoning as
a primary node, the automatic control shall signal the ejection seat to
commence first notion at the preset time delay or upon clearance of the air-
craft canopy from the ejection path, whichever occurs first. Any conbination
of failures of the devices utilized to signal the conpletion of pre-ejection
events shall not prevent catapult firing at the end of the preset tine delay
limt. The preset time delay limt shall be not greater than 0.3 seconds.
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FIGURE 7. Escape path clearing effects on dynam c | oading.
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3.2.2.12.4.2 Mnual control. Mnual control of the escape path clearing
function shall be provided by the manual control handle which shall be designed
for use under enmergency egress conditions as specified in 3.3.3. The manua
control handle for the manual control node shall be located on the left side
of the aircraft, at the height of the headrest, in a position accessible to the
ai rcrewrenber (while restrained in the full back positioqg. The handl e shall
be large enough for the gloved hand of a maximum specified population aircrew
menber to grasp and operate. The handl e design and |ocation shall not
interfere with ingress to or egress fromthe ejection seat assenbly.
Particular attention shall be given to the manual node capability to provide
positive aircraft canopy clearance when the aircraft is subnerged

3.2.2.12.4.3 |nterlocks. To elinmnate the possibility that failure of
control or signal elements will prevent backup node operation and catapult
firing, interlocks shall not be used in the escape path clearance subsystem
[f a tinme delay (up to 0.3 seconds) is used, then the automatic control of
3.2.2.12.4.1 shall be used in lieu of interlocks to enable catapult firing
gp?n conpletion of pre-ejection events but prior to the expiration of the tine
el ay.

3.2.2.12.5 Escape path interface. Al equipnent adjacent to the periphery
of the escape path shall be free of sharp edges and corners_projecting bolts,
and other potentially injurious features

3.2.2.12.6 FEection clearances. Ejection clearances shall be provided

in accordance with ML-STD-1333 and shall be nmocked-up in accordance with ML-
M 8650 for demonstration as specified in 4.5 1.

3.2.2.13 Signal transmssion subsystem (STS). The STS shall conply with
the requirements of ML-D-81980. Al STS conponent designs shall be
acceptable to the procuring activity prior to installation or use in an
automated aircrew escape system (see 6.2.2.). Were feasible, conponents
previously qualified and rel eased for service use shall be used in preference
to devel oping and qualifying new conponents. Procuring activity approva
shal | be obtained for the devel opnent and qualification of new conponents
(see 6.2.2).

3.2.2.13.1 Ballistics. Ballistic conponents designed as part of a signal
transm ssion system designed in accordance with 3.1.8.

3.2.2.13.2 Transnission lines. Transmission |ines (hoses or tubing,
detonating cord, electric wiring, and deflagration cord) shall be used to
provide the means for routing signal (s) between STS conponents. Detonating
cord, deflagration cord, and linear shaped charges shall be designed in
accordance with the requirements of ML-D 21625 and 3.1.8.5

3.2.2.13.2.1 Ballistic hoses and fittings. Ballistic hoses and fittings
shall be selected and designed in accordance with NAVAIR 01-1A-20 to ensure
reliable, consistent transmission (wthout |oss of subsystem or conponent
integrity) at normal operating pressures and tenperature. Ballistic hoses
fittings, and conponents shall be |ocated and routed or shielded to
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a. Protect aircrewrenbers frominjury and equi pment and
escape system conponents from damage resulting from
bal l1stic hose or fitting failure during operation.

h. Protect the ballistic hoses and fittings from mechanica
damage during normal ejection seat use, ejection,
installation, removal, or stowage

Ballistic hose bends (el bows) in excess of 45° shall not be used

3.2.2.13.3 Precautions for electrical ignition subsystens. Electrica
ignition subsystems shall be protected from hazards of electromgnetic radiation
in accordance with ML-STD-1385 and shall have independently shielded circuits
secured against vibration and protected against short circuits or grounds
resulting fromchafing. The subsystem shall be protected foromthe environnmenta
conditions specified in 3.1.9. Junctions shall be designed to elimnate current
| eakage to or from other aircraft circuits and to mnimze hazards of electro-
magnetic radiation. The ignition subsystem electrical power supply shall be
used solely to supply power to the ignition system and shall be adequate to
ensure ignition under all service environnental conditions specified in 3.1.9
Verification of electrical ignition subsystem non-susceptiblity to hazards of
el ectromagnetic radiation shall be conducted in accordance with M L-STD 1385

3.2.2.13.4 Installation and routing of STS and conponents. The STS
conmponents shall be selected, designed, routed, and nounted as required to
provi de fool proofness, to wthstand system operational |oads, and to withstand
relative motion between STS conponents and other subsysten(s) interfaces
wi thout degradation of the STS during operation. The STS conponent [ocation
routing, and shielding shall also be selected to provide

a. Protection against heat that is capable of damaging or
degradi ng conponents.

h. Protection to prevent damage during normal use

C. Accessibility to maintenance personnel for periodic
replacement of age limted conponents.

d. Assurance of naintenance personnel safety during renova
or installation operations.

3.2.2.14 Personnel |ocation subsystens.

3.2.2.14.1 Personnel |ocator device(s). A nethod for automatically
activating personnel locator device(s) upon ejection of the ejection seat
shal | be incorporated. Personnel |ocator device(s) to be used shall be
specified by the detail specification. The means for actuating the device(s)
shal | be designed and |ocated to permt using activities to arm or safety the
| ocator device actuation subsystem as necessary without requiring renoval of
the survival container or the ejection seat assenbly fromthe aircraft. Armng
or safetying the subsystem shall be a task readily acconplished in flight.
A visible indication shall be provided to indicate the status of the subsystem
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3.2.2.14.2 Arcraft energency IFF actuation. The escape system shal
provide for automatic actuation of the emergency |FF system upon ejection.
The |FF actuation system design shall preclude inadvertent actuation caused
by ejection seat assembly or aircraft maintenance actions such as nmovenent,
renmoval, or installation of ejection seat assemblies or equipnent regardless
of whether or not the aircraft electrical systemis energized.

3.2.2.15 U assified equi pment destruct systeminitiator. If a classified
equi pment destruct systemis initiated by the escape system the actuation
system shal | be designed to prevent inadvertent activation caused by ejection
seat assenbly or aircraft maintenance actions (such as nmovenent, removal, or
installation of ejection seat assenblies or equipnent), regardless of whether
or not the aircraft electrical systemis energized.

3.2.2.16 Gound safety subsystem An escape system deactiviating device
shal | be provided which, when operated, shall:

a. Safety the ejection seat propulsion unit arid any pre-
election functions which could injure maintenance personnel
working in the cockpit or an aircrewnenber in the process
of ingressing or egressing the ejection seat.

b. Readily indicate by visual means that the ejection seat is
safetied and is not ready for flight.

c. Preclude the aircrewrenber from flying in the aircraft
without being aware that the ejection seat is safetied

The safety device shall be designed so that it will remain in either the
safety-on or safety-off position. When in the safety-off position, the device
shall not interfere with a seated aircrewrenber's confort. The safety device
shall perform as required throughout an installed cycle life predicated upon
five cycles per flight and calculated in accordance with 3.4.2.1. In nulti-
place aircraft, any vacant seat bypass control may utilize this device to
perform the dual functions of providing ground safety and vacant seat bypass

3.2.2.16.1 Renovable ground safety pins. Renmovable ground safety pins
shall be a single-acting, quick-release type pin designed in accordance with
M L- P-23460. Safety pins, when installed, shall be highly visible and readily
accessible. Safety pins shall be securely fastened to a red fabric streamer
designed in accordance with NAS 1091. The streanmer shall be marked in large
white letters: “REMOVE BEFORE FLIGHT". Safety pins shall not lock in place
unl ess the devices in which the pins are inserted are safetied.

3.2.2.16.1.1 Safety pin and streamer flight stowage. Provisions shall be
made for the stowage of escape system safety pins and streamers to prevent
their loss or interference wth aircraft controls and to ensure their availability
to ground crews. Stowage positions shall be located in a position accessible
to a seated aircrewrenber and shall permt stowage of safety pins and streaners
and the securing of the stowage device with one hand. The stowage provisions
shal| be accessible to maintenance personnel or rescue personnel reaching into
the cockpit.
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3.2.2.17 Escape system conponent and subsystem specifications. The
contractor shall prepare for procuring activity approval, specifications
for conponents and subsystems covering the design, test, manufacture, or
quality assurance procedures not adequately defined by mlitary or federa
specifications or standards or acceptable non-government organization speci-

fications or standards (see 6.2.2). Specifications shall bhe prepared in
accordance with ML-STD 961.

3.3 System performance. The escape system shall provide imediate
initiation and the subsequent conplete automatic functioning of all conponents
and subsystens in proper sequence, after a single non-interrupted actuation of
any appropriate escape system firing control handle.

3.3.1 Aircrewrenber maximum | oads. Loading during the ejection sequence
shall be controlled to mnimze adverse physiological consequences on the
ai rcrewrenber while neeting the performance criteria of 3.3.2. Maximum
| oads inparted to the aircrewrenber during the ejection sequence shall:

a. Be not greater than 25¢g's in the Z-axis at a 70°F tenperature
condition during the initial boost or catapult phase as measured
by seat-nmounted instrumentation and cal culated in accordance
wth 30.3.8c (see 4.4.2 and 4.6.1).

b. Be in accordance with the requirenments of 3.2.2.12.1.c and
3.2.2.12.2.b for aircraft canopy and escape path clearance
(see 4.4.1).

c. Be in conpliance with table I for all other phases |eading up
to and including parachute opening (see 4.4.2 and 4.6.1).

d. Not be evaluated after recovery parachute opening

3.3.2 Escape envelope. Upon actuation of the escape system the aircrew
nenber shall be provided with the escape capabilities throughout the performance
envel ope represented in table Il for all conditions of ejection seat-aircrew
nmenber center of gravity locations as specified in 3.2.2.4.1, regardless of
the position of the ejection seat height adjustment or position of the
ejection seat assembly within the aircraft (see 4.4.2, 4.4.3, and 4.6.1).

3.3.3 Energency egress. The aircrewrenber shall be provided with the
capability of egressing fromthe aircraft in an emergency wthout ejecting
(see 4.6.2.1.1). During emergency egress, the aircrewrenber shall have the
option to either retain or detach the survival equipment container. The
alrcrewnenber shall have the capability of clearing the escape path for
rapid egress either on land or in the water to a depth of thirty feet,
neasured from the surface of the water to the top of the aircraft canopy.

The time required for emergency egress, exclusive of aircraft canopy clearance
but including all aircrewrenber actuations, shall be not greater than 10 seconds.

3.4 System effectiveness.

3.4.1 Reliability. The contractor shall establish, inplement, and docunent
a systemreliability programin accordance with and enbodying the program
el ements defined in ML-STD 2067 (see 6.2.2).
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TABLE I1. Escape system ground clearance requirenents envel ope cross section
for single seat aircraft. 1/ , 2/

Aircraft velocity conditions 3/ Worst case vertical clearance above
’ ground level (in feet) at aircraft
Airspeed | Dive angle | Sink rate bank angles of: 3/, 6/
KEAS 4/ degrees fpm
- 0° 45° 90° 180°
) 09/ 0 20 170.
0 0 2,000 0 0 70 200
§,000 80 90 160 . 260
10,000 170 175° 220 300
0 09/ 0 10 120
130 ) 2,000 0o ) 30 160
6,000 30 40 110 210
10,000 110 120 180 270
0 09/ ) 10 90
225 0 2,000 o 0 20 110
6,000 10 20 100 180
10,000 20 110 160 ' 230
0 09/ ) 40 140
600 5/ 0 2,000 0 0 90 190
- 6,000 30 50 180 280
10,000 130 150 240- . 370
50 20 1/ 0 8/ 0 70 190
30 0 0 50 170
0 60 7/ 0 20 70 130
90 - - 80 80 80 80
30 80 - 90 150 230
130 §0 7/ 210 220 250 290
90 - 280 280 280 280
30 130 150 200 270
225 60 7/ 300 310 330 380
90 - 390 390 390 390
450 30 7/ 500 520 590 670
30 560 570 660 750
600 5/ 60 7/ 1050 1060 1110 1150
- 90 - 1270 1270 1270 1270

1 Recovery parachute shall achieve an average descent velocity as specified
in 3.2.2.6.1e, except as pernitted in 9/ .
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2/ Proposed conditions for escape involving sequencing ejection of two or
nore aircrewrenbers shall be prepared in simlar format and nade
available to the procuring activity for witten approval

3/ Arcraft velocity and bank angle conditions at escape systeminitiation

A

4/ Airspeeds neasured along the aircraft X axis as positioned by the
corresponding dive angle.

5/ Substitute maximumaircraft airspeed if aircraft maximumairspeed is |ess
than 600 KEAS.

6/ Gound |evel enconpasses a range of altitudes from-1,000 feet to +6,000
feet above mean sea |evel

7/ Aircraft sink rate as defined by the specified airspeed and dive angle.

8/ This condition shall be met with an aircraft deceleration of 5.09's
neasured parallel to the ground.

9/ The parachute canopy shall open fully at |east one time while the |owest

point of the aircrewnenber is at least twenty feet above the ground
Achi evement of average descent velocity of 3.2.2.6.1e shall not be required

48



Downloaded from http://www.everyspec.com

M L- S 18471G( AS)

3.4.1.1 Citical conmponents analyses. The contractors shall conduct a worst
case type stress analysis, a worst case type tolerance analysis, and an
environnental study of those critical parts, the failure of which wll
significantly affect the ability of the escape systemto performits overall
function or adversely inpact safety considerations (see 6.2.2). Critical
parts shall include those parts identified as such through experience,
reliability analysis, failure node and effects analysis, or through a single
point failure analysis.

3.4.1.1.1 Stress analysis. The critical conmponents stress analysis shall
be conducted in accordance with NAVAIR 01-1A-32 (see 6.2.2).

3.4.1.1.2 Tolerance analysis. As a mninum the critical conponents
tol erance analysis shall include thorough evaluations of the followng, as
applicable (see 6.2.2):

a. Tol erance buil dup.

b. Shaft and bore eccentricities (i.e. run-out).
c. Concentricity deviations.

d. Centrality deviations.

e. Straightness (taper) deviations

f.  Perpendicularity deviations.

3.4.1.1.3 Environmental study. The environmental study of the critical
conponents shall be conducted in accordance with ML-STD 2067 (see 6.2.2).

3.4.2 Maintainability. The contractor shall establish, inplenent, and ‘--’
docunent a system maintainability program in accordance with and enbodying the
program el ements defined in ML-STD-2067 (see 6.2.2). The general guidelines

specified in ML-STD 1472 shall be used for designing for maintainability
ease.

3.4.2.1 Cycle |life. The number of cycles required for achieving
one installed cycle Iife shall be calculated as follows:

a. Goss cycles - (cycles/flight) x (20 flights/nonth) x
(months/installed life of the conponent) x (1.25 safety
factor).

b. Cycle life - gross cycles rounded upward- to next full 1000
cycl es.

Cycles per flight include allowances for cycling during preflight preparation,
all phases of flight, post-flight operations, and periodic maintenance and
i nspections performed within the aircrewrenber station.

3.4.3 Systemsafety. The contractor shall conduct a system safety program
in accordance with ML-STD-882 (see 6.2.2). The hazard severity classification
shal | define any hazard identified as degrading the escape system perfornance
envel ope (see 3.3.2) as a Category | hazard.
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3.4.4 Confiquration managenent. The contractor shall establish,
i npl ement, and document a program for managi ng the escape system configur-
ation in accordance with DOD-STD-480 and M L-STD-481 (see 6.2.2). The
program shal | apply during all stages of devel opment and production. The
program shal | establish means for controlling and tracing all changes in
escape system configuration whether the changes are physical in nature or
are changes in processes or conditions inposed during devel opnent, manufacture,
assenbly, or inspection. The program plan shall also describe how the
contractor intends to assure proper configuration identification.

3.4.4.1 Configuration identification. The configuration nmanagenent
program shall include procedures for selecting and identifying configuration
items, the preparing and identifying of engineering draw ngs, and the preparing
and processing of design specifications. It shall also include the procedures
for establishing the functional baseline (see 4.3.2.1), the testing baseline
(see 4.3.2.4), and the product or final baseline (see 4.6.2) including
nodi fications thereto.

3.4.4.2 Configuration status accounting. Configuration status accounting
shall be in accordance with ML-STD-482 (see 6.2.2).

3.4.4.3 Changes history. The contractor shall maintain a changes history
of all changes affecting the escape system design or system manufacturing
processes or procedures. The history shall include at |east the follow ng
I nformation:

Date of change occurrence.

Description of the change.

Expl anation of why the change was nade.

List of any alternative actions considered

Basis for selection or rejection of alternatives: cost,
schedul e, technical, contractual, or simlar factors.

D oo oW

3.5 Wrkmanship.  Wrkmanship shall be of the highest quality to assure
optimum performance, reliability and service life. Particular attention shal
be given to ensure freedom from defects, burrs, and sharp edges; accuracy of
dimensions, radii, fillets, and markings of parts and assenblies; thoroughness
of welding, brazing, painting, and riveting, alignment of parts and tightness
of assenbly screws and bolts.
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4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherwi se specified in the
contract or purchase order, the contractor is responsible for the performnce
of all inspection requirenents as specified herein. Except as otherw se
specified in the contract or purchase order, the contractor may use his own
or any other facilities suitable for the performance of the inspection
requirements specified herein unless disapproved by the Government. The
Covernnent reserves the right to perform any of the inspections set forth
in the specification where such inspections are deenmed necessary to assure
supplies and services conform to prescribed requirenents

4.2 Devel opnent testing (DT), reviews, and audits. Devel opment testing
(DT), reviews, and audits for the escape system shall include, but shall not
be limted to, the test and inspection regimen described below. Al tests
specified shall be successfully conpleted in accordance with 4.7.6. For
all ejection testing, the contractor shall also conply with the additiona
test conditions and data requirenments specified in the appendix. Design
reviews, audits, and sinilar events shall be conducted as specified in the
fol l owing paragraphs or, where designated, by the contractor with procuring
activity representatives in attendance. The objective of these events is
to ensure, in an orderly manner, that the escape system design is conpatible
with the fully-equipped aircrewrenber and the aircraft, and is in accordance
with the specification requirements. The events shall be conducted and
approved in the sequence herein specified. The test and inspection program
for the devel opnent of the escape system shall consist of the demonstration
and validation phase, DI-1, and the full scale devel opment phase, DT-II
Each phase shall be further subdivided as follows:

a. Initial engineering denonstration and validation, DT-1A Initia
engineering denonstration and validation shall include the tests
specified in 4.3 and such other tests as required to generate
sufficient data to satisfy the initial functional configuration
audit requirenments of 4.3.2.1 for all conponents and subsystens
not already qualified in accordance with the requirements of this
specification (see 4.3.1.1). The reviews and audits to be
conducted during DT-1A shall include the follow ng:

(1) Engineering proofing article I (EPA-1) review (see 4.3.1).
(a) Initial qualification status review (IQSR) (see 4.3.1.1).
(2) Engineering proofing article Il (EPA-11) review (see 4.3.2).
(a) Initial functional configuration audit (IFCA) (see
(lé) F?'e?f'dz'#&i'ntainabiuty article | (FMA1) (see 4.3.2.3).

(c) Testing)baseline configuration audit (TBCA) (see
4.3.2.4).
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(d) Materials and processes review (see 4.3.2.5}.
(e) Critical conponents analyses review (see 4.3.2.6)

(3) Pre DT-I1B design review (see 4.3.3).

b. Final engineering denonstration and validation, DT-1B. Fina
engineering and validation shall consist of the track tests, in-
flight ejection tests, and aircraft canopy and escape path
clearance tests specified in 4.4. The configuratin of the test
articles shall be in accordance with the testing baseline
established in 4.3.2.4.

c. Component and subsystemfull scale devel opment, DT-11A Conponent
and subsystem full scale devel opnent shall include the conponent
and subsystem tests specified in 4.5.1 and the system design
conpliance tests specified in 4.5.2. The configuration of the
test articles shall be in accordance with the testing baseline
established in 4.3.2.4. DI-11A shall also include:

(1) Pre DT-11B design review (see 4.5.3).

(a) Final functional configuration audit (FFCA) (see 4.5.3.1)

d. System full scale developnment tests, DI-11B. The system ful
scal e devel opnent tests shall consist of the systemtrack tests
specified in 4.6.1. Test article configureation shall be in
accordance with the final baseline established by 4.6.2. The

reviews and audits to be conducted during DT-11B shall include
the follow ng:

(1) Physical configuration audit (PCA) (see 4.6.2).
(a) Production proofing article (PPA) review (see 4.6.2.1)
e |

(b) Field maintainability articl | (FMA-11) review (see
4.6.2.2).

The approxinmate time phase relationships of the test phases and other escape
system m | estones and events specified herein are shown in figure 8

4.3 Initial engineering demonstration and validation, DT-1A. The DT-1A
tests and inspections shall include, but not be limted to, the follow ng:

a. Ballistic conponent tests. Cartridge and cartridge actuated
device (CAD) tests shall be acconplished in accordance with the
design verification testing (DVT) requirenments of ML-D 23615 and
M L-D 21625. Rocket conponent testing shall be acconmplished in
accordance with the DVT requirements of M L-A-85041.

b. Static load tests. Design strength shall be validated by static
| oad tests which simulate the |oad conditions of 3.2.1.6. Loading
shall be applied incrementally to denonstrate structural integrity
under operational loading conditions as analytically determ ned
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by the contractor and which are acceptable to the procuring
activity. Subsequently, |oading shall be incrementally increased
to establish safety margins at failure. Loads carried by al
critical load carrying menbers shall be measured and recorded
Test set-up, |oadings, and failures shall be documented

phot ographi cal | y. Post-test design changes shall necessitate
rerunning static load tests.

c. Aircraft canopy and escape path clearance subsystemtests. Four
ground level, zero airspeed tests shall be conducted, two utilizing
the redundant primary node and two utilizing the automatic backup
node. Tests shall be designed to represent worst case conditions
Test data requirenents and instrumentation shall conply with the
%ppendix. . .

d. rack tests. A series of six escape systemtrack tests shall be
conducted with ejection speeds varied from zero to maxi num and
including all applicable crossover speed nmodes. Test data
requirenents and Instrumentation shall conply with the appendix.
DI-1A track tests shall be conducted using available test
vehicles acceptable to the procuring activity.

e. Oher types of tests, commensurate with the devel opment risk
invol ved, shall be required for those conponents and subsystens
not already qualified in accordance with the requirenents of
this specification and as determined by the initial qualification
status review (see 4.3.1.2).

f. The reviews and audits specified from4.3.1 through 4.3.3.

4.3.1 Engineering proofing article |I (EPA-1) review. The EPA-I review,
which includes the initial qualification status review (see 4.3.1.1) and
the escape system fit and conpatibility evaluation (see 4.3.1.2), is a

prelimnary evaluation of the escape system design and shall be conpleted
prior to commencement of DT-1A testing specified in 4.3

4.3.1.1 Initial qualification status review (IQSR}. An | QSR shall be
conducted by the contractor with procuring activity participation ninety
days or less prior to the conpletion of the escape systemfit and conpatibility
eval uation, (see 4.3.1.2). The objective of this review shall be to establish
the acceptability of all components and subsystems for use in escape systens.
For this specification the termqualification refers to a component or
subsystem that nmeets the quality assurance requirements of this specification
or has been previously accepted for escape system service use in accordance
with its own mlitary specification or standard. The | QSR shall

a. ldentify those components or subsystems which shall be
subjected to qualification tests in accordance with other
mlitary specifications or standards.

b. Identify those conponents and subsystens requiring
qualification and which are not covered by existing mlitary

specifications and are considered critical in accordance
wth 3.4.1.1
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c. Determne the acceptability of those conponents or subsystens
previously qualified for escape system service use.

d. Determne the acceptability of qualifying any conponent or
subsystem which may be reconmended by the contractor for
qual ification by simlarity to items previously qualified
for escape system service use.

e. Review the DT-I1IA test program plan to ensure that it provides
for qualification of all conponents and subsystems which are
not considered satisfactorily qualified for escape system
service use.

4.3.1.2 Escape system fit and conpatibility evaluation. The escape system
fit and conpatibility evaluation shall provide a prelimnary evaluation of
escape system fit and conpatibility with the aircraft and a prelimnary
eval uation of aircrewrenber acconmodation and mssion task performance at each
ai rcrewrenber station. The contractor shall prepare and install an escape
system engineering proofing article(s) in the aircraft (or an aircraft
cockpit or aircrewrenmber station sinmulation acceptable to the procuring
activity) for a prelimnary evaluation of the escape system design for each
ai rcrewrenber station. Each proofing article shall be representative of
the planned final design and shall be constructed in accordance with M L-M 8650.
Each article shall accurately depict the location and routing of all ballistic
devices and signal transmssion lines, electrical wiring, and ejection seat
assenbly or conponent connections interfacing with the aircraft nounted
escape system elements. |f applicable, the recovery subsystem and surviva
container shall be simulated in a manner permtting bench-type manual denon-
stration of operation. Al ejection seat assenbly controls shall be sinulated
in a manner permitting operation of the control handles. However, the controls
need not be connected to operating |inkages or conponents. The back tangent
(see 6.4.3) and the seated surface tangent (see 6.4.4) shall be defined for
visual reference, The contractor shall conply with appendix 2 of M L-M8650.
Conpl ex conponents, subsystems, and operations shall be illustrated and
described in detail so that the participants review ng the system can quickly
and accurately verify the design, assenbly, and operation of each el enment
of the escape system Until the final baseline configuration has been
approved in accordance with 4.6.2, the contractor shall maintain the proofing
article in the delivered, or the corrected configuration to permt its use
as a configuration reference tool by both contractor and procuring activity
personnel . No changes shall be made in the configuration of the article
during its retention as a configuration reference tool

4.3.1.2.1 Energency egress tests. The contractor, using subjects
representative of the anthropometric specified population and wearing ful
winter personal flight gear (see appendix), shall denonstrate emergency egress
on land. The egress shall be considered conplete when the aircrewrenber, with
survival equipment, has cleared the cockpit. The contractor shall prepare a
descriptive analysis of the capability of the escape systemto satisfy the
subnmerged egress requirements in accordance with 3.3.3 (see 6.2.2).
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4.3.1.2.2 Denponstration of aircrewrenber popul ation range acconmodation.

For each aircrewrenber station, the contractor shall denonstrate conpliance
with the requirements of 3.2.1.1.

4.3.1.2.3 Denonstration of aircrewrenber capability to reach and actuate

aircraft controls. For each aircrewrenber station, the contractor shal
demonstrate conpliance with the requirenents of 3.2.1.2

4,.3.1.2.4 Denonstration of aircrewrenber capability to reach and actuate
escape systemcontrols. For each aircrewrenber station, the contractor shal
denmonstrate conpliance with the applicable requirements of 3.2.1.3. The reach
requirements of 3.2.2.10.1 and 3.2.2.10.2.1 shall be denonstrated

4,3.1.2.5 Field of vision. Field of vision plots for each aircrewrenber
station shall be made available as part of the conpatibility demonstrations
The effect of each occupied ejection seat assembly and other system conmponents
upon the field of vision for each aircrewrenber station shall be depicted upon
field of vision plots in accordance with the procedures specified in ML-STD
850. Plots shall be made quantitatively with the Field of View Eval uation
Apparatus (FOVEA) in accordance with NATC report SY-126R-78. In a nulti-seat
aircraft, the FOVEA shall be positioned at the design eye position for the
ejection seat assenbly being evaluated. The other ejection seat assenblies

within the aircraft at the time of plotting shall be occupied and in the full-
up position.

4.3.2 Engineering proofing article Il (EPA-11} review. The EPA-1l review
which includes the escape system fit and conpatibility evaluation (see 4.3.2.2)
and the audits and reviews specified in 4.3.2.1, 4.3.2.3, 4.3.2.4, 4.3.2.5,
and 4.3.2.6, is a detailed evaluation of the proposed design and configuration
Limted DI-11A testing may be authorized by the procuring activity prior to
final acceptance of the EPA-1l review At least 60 days shall be allowed
after the conpletion of DT-1A testing (see 4.3) to provide sufficient tine
to gather data for and to conplete the |FCA (see 4.3.2.1) prior to the
commencenent of other EPA-I1 events

4.3.2.1 Initial functional configuration audit (IFCA). An IFCA of the
escape system shall be conducted by the contractor in accordance with ML-STD
1521 prior to the commencenent of other EPA-1l events. A summary of the
results of the DI-1A tests, as documented by the individual devel opment test
reports, shall be made available to the procuring activity (see 4.7.3.4)
The objective of the IFCA will be to verify that sufficient data has been
generated and that conpliance with functional and performance requirenents
have been denonstrated by DI-1A testing before precedin? to DT-I11A and
DT-11B. Concurrent with the conduct of the IFCA, a qualification status

review shall be conducted by the contractor as a followup to the I QSR of
4.3.1.1.

4.3.2.2 Escape systemfit and conpatibility evaluation. A proofing
article(s) shall be installed in the aircraft or an aircraft cockpit nock-up
acceptable to the procuring activity for evaluation of escape system fit
and conpatibility with the aircraft and for eval uation of aircrewrenber
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accormodation and task performance. The contractor shall prepare and instal

in each appropriate aircrewrenber station an engineering proofing article
representing the proposed testing baseline configuration (see 4.3.2.4).

Parts need not be manufactured by production processes. In a programinvol ving
retrofit of the ejection seat assenbly and associated elements into a specified
aircraft, installation of each proofing article shall be conducted in accordance
with formalized installation instructions prepared by the contractor and will
be observed by representatives of the-procuring activity. The ejection seat
back tangent (see 6.4.3) and the seated surface tangent (see 6.4.4) shall be
depicted on the ejection seat. The ejection seat intersect point (SIP) (see
6.4.1) location and the projected tangents shall be defined for visua
reference. If practical, side panel identification marks or pilot holes shal
be used for location of the SIP. If inpractical to identify the SIP by
structural points, a durable and rigid tenplate shall be provided to determne
the physical location of the SIP. The contractor shall conply with appendix

2 to ML-M8650. Conplex conponents, subsystens, and operations shall be
illustrated and described in detail so that the participants reviewng the
system can verify quickly and accurately the design, assenbly, and operation
of each elenent of the escape system The sane tests and denonstrations as
required by 4.3.1.2.1 through 4.3.1.2.5 shall be performed. At the conpletion
of these tests, the contractor shall maintain the proofing articles in
accordance with 4.3.1.2.

4.3.2.3 Field maintainability article | (FMA-1) review. The contractor
shall prepare a maintainability article(s) for review within thirty days
prior to and thirty days following the conpletion of the EPA-11 review
parts need not be manufactured by production processes. The FMA-I maintain-
ability article shall be the sane configuration as the EPA-11 proofing
article. The function of the FMA-I review is to determ ne whether the escape
system design neets all specified maintainability requirements. Adequate
mai ntenance instructions and peculiar support equipnent evaluation articles
needed to acconplish and evaluate all maintenance requirements and actions
at each maintenance level shall be provided with the maintainability article,
The peculiar support equipment evaluation articles shall be the proposed
final design, but need not be manufactured by planned production processes;
however, the equipment shall be capable of safely performng the specified
tasks. The escape system shall be subjected to a field maintainability
review conducted by the procuring activity in accordance with M L-STD 2067
The objective of this review shall be to:

a. Ensure system and conponent maintainability.
b. Develop information for evaluating contractor recomended
mai ntenance procedures and practices.
c. Determine the support equipment and pecul iar support equi pment
suitability for performng the required maintenance tasks
in a fleet maintenance environnent.
d. Evaluate susceptibility of escape system components to
damage during cockpit aircraft maintenance

Al ballistic conponents of the prototype escape system shall be inert;
however, all nechanical firing mechanisns shall be in working order.
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4.3.2.4 Testing baseline configuration audit (TBCA). A testing base-

line configuration audit (TBCA) shall be conducted by the contractor, with
a procuring activity representative in attendance. The audit shall be
conducted in accordance with ML-STD-1521, within forty-five days of the
conpletion of the EPA-11 review. The objective of the TBCA shall be to
formally examine the EPA-Il ejection seat assenbly against its technica
docunentation in order to establish a testing baseline for DI-IB and DT-|

testing. This documentation package, as a mnimum shall include a conplete
set of level 2 drawings prepared in accordance with DOD-D-1000 (see 6.2.2).
The approved documentation package, as a result of the TBCA shall constitute
the approved testing baseline configuration.

4.3.2.5 Materials and processes review. The procuring activity wll
conduct an in-depth review of the planned materials and processes to deternine
conpliance with 3.1.1. In preparation for the review, the contractor shall
ensure that each draw ng has conplete materials and process call-outs. In
addition, the contractor shall prepare a parts list or parts tree by subassenbly
and assenmbly breakdown and listing thereon, for each part, all applicable
drawi ng nunbers.

4.3.2.6 Oritical conponents analyses review. The contractor shall document
the results of the critical conponent stress analysis, tolerance analysis, and
environnental study (see 3.4.1.1.). The results of these analyses shall be
made available to the procuring activity at the critical conponents analyses
review in a manner which will permt the determ nation of the adequacy of the
design of the critical conponents to meet worst case stresses, acceptable
limts for worst case tolerances, and the ability to effectively wthstand and
operate under the effects of extreme environnental conditions. In addition,
evidence shall be made available by the contractor during the review to clearly
show how the results of these analyses affect or will affect the design, test,
and production of the escape systemto ensure that it meets the requirements
of this specification

4.3.3 Pre DT-1B design review. The procuring activity will conduct a
pre DT-1B design review to ensure that conponents and subsystens of the escape
system design are conpatible with the aircraft and the fully-equipped aircrew
nmenber, and are in accordance with the specification requirenments herein.
Successful conpletion and approval of this review and establishnment of the
testing baseline are prerequisites for the commencenent of the final engineering
denonstration and validation, DI-1B tests (see 4.4), and the conponent and
subsystem full scale devel opment, DT-11A tests (see 4.5). At the pre DI-IB
design review, the contractor shall present a summary of all significant
findings and results of the follow ng:

a. Tests and inspections of 4.3.
b. Engineering proofing article | (EPA-X) review (see 4.3.1).
c. Engineering proofing article Il (EPA-11) review (see 4.3.2).

Additionally, the contractor shall summarize the renedial actions planned for

all outstanding design conformance inspection deficiency reports from previous
events. The procuring activity will determine, from the information presented,
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the suitability of the escape system design for commencement of the DT-IB
tests (see 4.4) and the DT-11A tests (see 4.5).

4.4 Final engineering denonstration and validation, DT-1B. The fina
engineering denonstration and validation tests shall not comence prior to
conpl etion and approval of the pre DT-1B design review (see 4.3.3). The
objective of the tests shall be to denmonstrate the capability of the escape
systemto neet the performance requirements of 3.3 and tablé Il. Not al
table Il conditions shall be denonstrated by testing; however, the specific
tests to be conducted shall be stipulated in the test plan (see 4.7.2).

Data from these tests shall be utilized to evaluate specification performance
requirement conpliance at the pre DT-11B design review (see 4.5.3). Test

3r%igli configuration shall be in conpliance with the testing baseline (see

4.4.1 Aircraft canopy and escape path clearance subsystem DT-1B testing
of the aircraft canopy and escape path clearance subsystem shall be conpleted
as required prior to the start of DT-1B track tests. Test results shall be
used to denonstrate conpliance with 3.2.2.12. Tests shall be conducted at
wor st case temperature conditions, acceptable to the procuring activity, DI-
IB testing of the aircraft canopy and escape path clearance subsystem shal
include a mninmumof four tests in the redundant primary node, a mninum of
four tests in the automatic backup node, and two tests for contingency purposes
Test quantities may be adjusted downward depending on the technical, conplexity
of the system Data requirenents applicable to demonstrating escape path
clearance shall be in accordance with the appendix.

4.4.2 Track tests. The DT-1B track tests shall consist of eight ground
| evel escape system tests throu%rout the speed range as specified by the
procuring activity The tests shall be conducted with fully instrunented
test articles and shall use both the maxi mum and mninmum specified aircrew
nenber test dummies or other popul ation paraneters if data indicates a
particular problem Detailed test requirenents shall be in accordance with
the appendi x. Test resulsts shall also be used to determne conpliance with
the detailed design requirements not specifically tested el sewhere in this
section, including but not limted to 3.2.1.5, 3.2.2.5, 3.2.2.9, and 3.2.2.10
Conpliance with the-requirenments specified in 3.2.1.5 shall be denonstrated
as part of of zero track tests. Test data requirenents and acquisition
and anal ysis techniques shall be in accordance with the appendix. Al
test hardware shall be furnished by the contractor

4.4.3 Inflight ejection tests. The design verification inflight ejection
tests shall consist of a mininmum of six ejection seat tests as specified in
the test plan (see 4.7.2). They shall denmonstrate the ability of the ejection
seat to function at the highest practical test altitude condition and at
the highest practical test airspeed at the parachute opening altitude
They shal|l denmonstrate required sensor and timing control functioning under
actual airspeed and altitude conditions. Detailed test requirenents shall be
in accordance with the appendix.
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4.5 Conponent and subsystem full-scale devel opnent, DT-11A_The conponent
and subsystem full scale devel opnent tests and inspections shall consist of
the conponent and subsystem tests of 4.5.1, the system design conpliance tests
of 4.5.2, and the reviews and audits of 4.5.3. Data fromthe tests of 4.5.1
and 4.5.2 shall be used at the pre DI-11B design review to eval uate conpliance
with specification requirenents.

4.5.1 Conponent and subsystem tests. Conponent and subsystem DT-11A
tests shall be conducted as described below on equipnent that is in accordance
with the testing baseline (see 4.3.2.4) to denonstrate conpliance with the
requirements of this specification as nodified by the initial qualification
status review (IQSR) (see 4.3.1.1).

4.5.1.1 Upholstery, covers, and cushions. Sanples of all upholstery
paddi ngs and textiles shall be self-extinguishing when tested by applying a
1550°F flame to the lower edge of a test specinmen for 12 seconds. Average
burn length shall be not greater than eight inches; average flame time
after removal of the test flame shall not exceed 15 seconds. Drippings
shall not continue to flame nmore than an average of five seconds.

4.5.1.2 Positioning and restraint subsystem The positioning and restraint
subsystem will be tested by the procuring activity to denonstrate conpliance
with the requirenents of 3.2.2.3. Sinulated dynamc flight load testing to
demonstrate table Il and 3.2.2.3c requirenents will be performed. Loads
will be applied parallel to the X, Y, and Z axes of figure 5 in positive
and negative directions. The nunber of |oad applications in each direction
will be representative of the-aircraft nmission profile and shall be specified
inthe test plan. Mnual adjustments of the positioning and restraint
subsystems will not be permtted between |oad applications.

4.5.1.3 Signal transmssion subsystem (STS). The STS shall conplete all tests

required by ML-D-81980 to demonstrate performance as required in accordance
with 3.2.2.13.

4.5.1.3.7 Cartridges. Cartridges shall conplete all tests required by
ML-D 21625 to denmonstrate performance as required in accordance with 3.1.8.1.

4.5.1.3.2 Cartridge actuated devices (CADS). CADs shall conplete all tests
required by ML-D23615 to demonstrate performance as required in accordance
with 3.1.8.2.

4.5.1.3.3 Electric initiators. Electric initiators shall conplete all
tests required by ML-1-23659 to denonstrate performance as required in
accordance with 3.1.8.3.

4.5.1.3.4 Gas operated devices (GDS). GDS shall conplete all tests
required by ML-D 23615 to demonstrate performance as required in accordance
with 3.1.8.4.

4.5.1.3.5 Transmssion lines. Detonating and deflagration cord and |inear
shaped charges shall conplete all tests required by ML-D 21625 to demonstrate
performance as required in accordance with 3.2.2.13.2.
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4.5.1.4 Rocket notors and rocket catapults. Rocket notors and rocket
catapults shall conplete all tests required by ML-A-85041 in accordance with
3.2.2.4.

4.5.1.5 Recovery subsystem The recovery subsystem shall be tested to
demonstrate conpliance with 3.2.2.6.

4.5.1 .5.1 Parachute assenbly. The parachute assenmbly shall be tested to

demonstrate conpliance with 3.2.2.6.1, as part of the tests specified in
4.4.3 and 4.5.1.5, where parachute canopy opening occurs a mnimm of 1,000

feet above ground level. Total velocity (V,) and vertictal descent velocity (V)

shall be determned by averaging a mninmum descent of 200 feet, excluding the

final 40 feet above the local terrain of the |owest extremty of the aircrew
menber. Prior to averaging, all data shall be corrected to | CAO standard
sea level, no wind conditions. Data fromtrack tests shall not be used to
establish V.or V.,

4.5.1.6 Survival container. Rigid seat survival kits shall conplete al
tests required by ML-S-81018 or ML-S-81040, as applicable, to denonstrate
conpliance in accordance with 3.2.2.7. For survival containers not conformng
to the requirenents of ML-S-81018 or ML-S-81040, the contractor shall prepare
a test plan in accordance with 4.7.2 and denonstrate the acceptability of the
proposed configuration for use in aircrew escape systens.

4.5.2 System design conpliance tests. The escape system test articles
shall be in accordance with the testing baseline (see 4.3.2.4). Mdifications
necessitated by test conditions shall be approved in witing by the procuring
activity and incorporated into the applicable test plan prior to the start of
the test.

4.5.2.1 Environnental conditioning. Conpliance with the requirements of
3.1.9 shall consist of environnental conditioning followed by an ejection seat
performance test as defined bel ow.

4.5.2.1.1 Test articles and procedures. Two test articles shall be
subjected to ML-STD-810 environnental tests as defined in table 1. Test
article A shall consist of an inert ejection seat assenmbly with ballasting
used to replace pyrotechnic devices. Test article B shall include one |ot
of active pyrotechnic devices as defined by the escape system configuration.
Performance testing of test article A shall consist of denonstrating proper
operation of all manually controlled devices. Test article B devices shall
not be performance tested before, during, or after environnental conditioning
except as specified in 4.5.2.1.2. Environnental conditions shall be inposed
on both test articles in conpliance with table Ill, in the order |isted

4.5.2.1.2 Performance test. Upon conpletion of environmental conditioning
test articles A and B shall be conbined into an ejection seat assenbly and
test fired at ground |evel, zero airspeed, occupied ejection seat conditions
Results shall denonstrate performance as required of all escape events and
functions. Instrunentation and canera coverage shall be defined in the test plain
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TABLE I11. Escape system environnental test requirenents
Environment MIL~-STD-810 Notes
: Method Procedure

High temperature 501 IT° 1/
Low temperature 502 I 2/
Solar radiation 505 o
Temperature-altitude 504 I 3/
Rain 506 I
Humidity 507 I
Fungus 508 I
salt fog 509 I 4/
Dust (fine sand) 510 I

_ Acceleration 513 — I 5/ .
Shock 516 I 5/
Vibration 514 IA 5/

= e R
s e

5/ The ejection seat shall be occupied with a specified population
maxi num size test dumy in a full conplinment of personal flight

1/ Highest operating tenperature shall be 165°F

Lowest operating tenperature shall be -65°F

The escape systemshall be tested as category 6 equipnent.

During salt fog testing, sulphur dioxide %as shal | b
into the test chanber at six hour intervals for a tine
of 60 mnutes and a flow rate of 50 cubic centineters per hour

per cubic foot of test chanber vol une.

gear.
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4.5.2.2 Electromagnetic conpatibility. Electromagnetic conpatibility tests
shal| be conducted in accordance with ML-STD-461, ML-STD-462, and M L-STD 1385
to verify escape system conpatibility with the aircraft electromagnetic and
radiation interference environment and requirenments of 3.1.10. At |east one
sanple of each electrically different ejection seat assenbly shall be tested
If all ejection seat assenblies are electrically identical, only the pilot’s
ejection seat assenbly shall be tested

4.5.2.3 Crash |oads. The ejection seat assenbly crash load tests will be
conducted by the procuring activity to denonstrate the requirements of
3.2.1.6.9. The test input profile will conply with figure 1 using a trapezoida
pul se shape having the nominal rise, dwell, and total times as indicated in
figure 1 and a maxinmum acceleration of 30+2g's and a velocity change
of 77 £3 ft/sec. Two tests will be conducted. The first test will sinulate
crash loading in the -X direction (eyeballs out). The second test will
similate crash loading in the +Z direction (eyeballs down). For these
tests, the ejection seat assembly will be occupied by a maxi num specified
ant hroponor phi ¢ dunmy wearing the heaviest combination of personal flight
gear defined in the appendix. The ejection seat assenbly interface will be
mounted to a rigid test fixture through which the crash loads will be applied.
Test fixture design shall be detailed in the test plan (see 4.7.2).

4.5.2.4 Physiological acceptability dempnstrations. Physiologica
acceptability tests will be conducted by the procuring activity to demonstrate
that the escape system neets the physiological acceptability requirements
of 3.2 and 3.3. Human subjects and anthroponorphic dunmies required for
these tests will be provided by the procuring activity. Three series of
tests will be conducted:

a. The first test series will be conducted with anthroponorphic
dunmes to establish several acceleration level test conditions
in increments up to 27¢'s or 1.5 times the anticipated maxinmum
val ue, whichever is greater. The anticipated maximm val ue
is defined as the acceleration inposed on the ejection seat
assenbly by the propul sion system during an ejection with the
l'ightest weight occupant at |CAO standard sea |evel conditions.
The test series will include at least two tests at the anti-
ci pated maximum acceleration value and at |east one test at
27¢'s or 1.5 times the anticipated maxi num val ue, whichever
s greater.

b. The second test series will be conducted using human subjects
with acceleration levels increasing in increments to wthin
2.0g9's of the anticipated maxinum val ue.

c. The third test series will consist of at least four tests
each with a different human subject, at the anticipated
maxi num accel eration val ue

4.5.2.5 Reliability and maintainability. Reliability of the escape

system shal | be denmonstrated as described in 4.5.2.5.1 and 4.5.2.5. 2.
Maintai nability shall be denonstrated in accordance with M L-STD 2067
to denonstrate conpliance with 3.4.2.
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4,52 .51 Reliability assessment. The contractor shall prepare a system
reliability assessment for inclusion in the pre DT-11B design review to
denonstrate conpliance with the requirements of 3.2.1.7.1. The assessnent
shall reflect the allocations, predictions, and reliability growh data
documented in inplenmenting the reliability program plan of M L-STD 2067.

The contractor shall include the following in the docunentation of the system
reliability assessnent:

2. The achieved constructed systemreliability.
b. Using the block diagram format, the block-by-block

conparison of the allocated or predicted reliabilities
and denonstrated reliabilities.

4.5.2.5.2 Systens tests. Systemtested reliability shall be denmonstrated
by the successful conpletion of the tests of 4.4.2, 4.4.3, and 4.6.1.

4.5.3 Pre DI-1IB design review.  The procuring activity wll conduct a
pre DT-11B design review to ensure that the escape system design is conpatible
with the aircraft and the fully-equipped aircrewrenber, and is in accordance
with the specification requirements. The contractor shall prepare a
summary (see 4.7.3.4) of all significant findings and results of the follow ng

a. DI-IB tests (see 4.4).
b. DI-11A tests (see 4.5.1 and 4.5.2).
¢. Final functional configuration audit (see 4.5.3.1).

The procuring activity will determine, fromthe data presented, the design
conpliance to this specification and the suitability of the escape system
design for commencenent of the DI-11B tests (see 4.6). Conpletion of this

review is a prerequisite for the commencenent of the systemtrack tests (see
4.6.1).

4,5.3.1 Final functional confiquration audit (FFCA). A FFCA of the escape
system shal | be conduct ed b% the contractor in accordance with ML-STD 1521
wthin forty-five days of the conpletion of the DI-1B tests (see 4.4).
The results of the DT-1B tests shall be summarized and made available to
representatives of the procuring activity. The objective of the FFCA
be to verify that the performance and functional characteristics of the escape
system and 1ts conponents and subsystens conply with “the requirenments of this
specification

4.6 Systemfull-scale devel opment, DI-11B. The contractor shall denon-
strate conpliance with the escape system performance and design requirenents
of section 3 by successful conpletion of the systemtrack tests (see 4.6.1)
and the physical configuration audit (see 4.6.2). The DI-1IB tests shall

not commence until conpletion of all DI-1B tests, DI-11A tests, and the pre
DT-11B design review.

4.6.1 Systemtrack tests. Six systemtrack tests shall be conducted in
accordance wth the detailed test requirenents of the appendix to demonstrate
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conpliance with the performance requirements of 3.3 at representative conditions
selected fromtable Il. Systemtrack tests shall not commence prior to receipt

of the witten approval of the pre DT-11B design review by the procuring
activity. Test articles shall be configured in accordance with the testing
baseline (see 4.3.2.4) plus any approved changes (see 6.2.1).

4.6.2 Physical configuration audit (PCA). The PCA shall be conprised of
a physical audit conducted in accordance with ML-STD-1521, the production
proofing article review (see 4.6.2.1), and the field maintainability article
Il review (see 4.6.2.2). The physical audit shall formally exam ne the
production proofing article (see 4.6.2.1) against its technical docunentation
In order to establish a final (production} baseline and shall determne the
final qualification of the escape system after the conpletion of. all testing
The final baseline configuration shall conprise the testing baseline config-
uration with the nodifications required to obtain escape system performnce
strength, environmental protection, and conponent qualification in accordance
with the requirenents specified herein. Followng the conpletion and approval
of all testing, the contractor shall prepare technical docunentation to
conpletely describe the final baseline configuration (see 6.2.2). This
document ation package shall include, but not be limted to

a.  The proposed production specification.

h. A conplete shortage list.

¢c. A set of acceptance test procedures and associated test data

d. An engineering draw ng index.

e. A list of approved material review board actions on waivers.

f. A proposed DD Form 250, “Material Inspection and Receiving
Report”.

g. A list of approved nomenclature and nanepl ates.

h. A set of level 3 drawings and change docunents assenbl ed

by the top draw ng nunber

4.6.2.1 Production proofing article (PPA) review. The contractor shal
prepare for installation in the appropriate aircrewrenber station(s) a
production proofing article(s) within 45 days prior to the PCA In production
aircraft programs, the contractor shall install the article(s). In prograns
for the retrofit of the escape system the installation shall be perforned
by personnel designated by the procuring activity to verify installation
instructions in accordance with the requirements of ML-M81203. In the
event the program involves both retrofit and production installation, the
contractor shall prepare two articles for each crew station. The PPA review
may be conducted concurrently with the FMA-I1 (see 4.6.2.2). The proofing
article(s) shall represent the frozen design of the proposed final base-
line configuration (see 4.6.2) enbodying all approved changes resulting
from previous design reviews or tests. Al parts of the article(s) shal
be manufactured by production processes. The article(s) shall be inspected
to ensure that production conponents fit when selected at random that the
conpatibility of production parts are acceptable, and (for retrofit) that
the installation instructions are correct. The production proofing articles
installed in an aircraft shall remain in, and be delivered as part of the
aircraft.

65



Downloaded from http://www.everyspec.com

M L- S 18471G( AS)

4.6.2.1.1 Escape system fit and conpatibility evaluations. The escape
system PPA shall be installed in an aircraft for final verification of
escape system fit and conpatibility with the aircraft and of aircrewrenber
accommodation in accordance with 4.3.1.2 through 4.3.1.2.5.

4.6.2.1.2 Final qualification review At the PPA review, the contractor
shal| make availabl e adequate docunmentation to certify qualification of those
remai ning subsystems or conponents not previously determned to be qualified
as a result of the initial qualification review (see 4.3.1.1) or the fol |l ow
up qualification review conducted during the initial functional configuration
audit required by 4.3.2.1. The objective of the final qualification review
shall be to determine that all conmponents and subsystems of the PPA have been
qualified in accordance with the requirements of this specification.

4.6.2.2 Field maintainability article 11 (FMA-11) review The contractor
shal| prepare a maintainability article(s) within thirty days follow ng the
PPA review. The maintainability article shall be built in accordance with
4.6.2.1 and shall be used to evaluate final contractual conpliance in accor-
dance with 3.2.1.8. The maintainability artcle shall be subjected to a
field maintainability verification conducted in accordance with ML-STD 2067
All ballistic components shall be inert; however, all mechanical firing
nmechani sns shall be in working order. Peculiar support equi pment eval uation
articles shall be the proposed final design and shall be manufactured by
pl anned production processes.

4.7 Plans and reports.

4.7.1 Test program master plan (TPMP). The contractor shall devel op
test program plans for each phase of tests and inspections (see 6.2.2).
The engineering demonstration and validation test program plan shall outline
all tests to be performed in accordance with 4.3 and 4.4, the reviews and
audits to be performed in accordance with 4.3.1, 4.3.2 and 4.3.3, the purpose
of each test or event, and the proposed schedule for the conduct of each
test or event. The full scale devel opnent test program plan shall outline
all tests to be performed in accordance with 4.5 ang 4.6, the reviews and
audits to be performed in accordance with 4.5.3 and 4.6.2, the purpose of
each test or event, and the proposed schedule for the conduct of each test
or event. Requirements for Government facility test support (see 4.7.4)
shall be included in each plan. These plans shall conprise the test program
master plan (TPVP)

4.7.2 Test plans. Prior to comencing each separate series of tests
reviews, and audits, the contractor shall plan and develop detailed test
requirements (see 6.2.2). Unless otherw se specified by the applicable
docunentation that governs selected tests in DI-1A (see 4.3) and DT-11A
(see 4.5), all test plans shall include the follow ng elenments

a. Purpose, schedule, conditions, profile, pre-test and post-test
events, and procedures

66



Downloaded from http://www.everyspec.com

M L- S 18471G( AS)

b. Test facilities, test support equipment, contractor-furnished
equi pment, Government -furni shed equipnent, safety precautions
emergency procedures, test fixtures, personnel stations and
i ndividual responsibilities, test article configuration, and
test article disposition.

c. Data to be obtained during the test; data acquisition, reduction
and analysi s requi rements; type and format of test records,

d. Instrumentation and photographic requirenments

e. Test acceptability criteria as applicable.

f. A standard plan for anthroponorphic dumry positioning which wll
ensure test-to-test repeatability for all dummy installations.
The standard plan shall define the locations of targets installed
on the dummy; torque values for dummy joints; dumy position
in the ejection seat; positioning of dummy's linbs and extremi -
ties; and restraint systeminstallation and adjustnent.

DI-1A test plans shall be prepared to advise the procuring activity of test
details; all other test plans shall be acceptable to the procuring activity
prior to test commencenent. The contractor shall ensure that a proposed
test series has been structured to provide maxinum benefjt for evaluation
W'tmin all design disciplines (i.e. reliability, mintainability, stress
etc.).

4.7.3 Test reports. The contractor shall prepare reports of all tests
conducted (see 6.2.2). Unless the report format is otherw se specified by

the applicable documentation referenced below, reports shall be prepared in
accordance with ML-STD-831 and as herein nodified. Copies of instrumentation

and photographi ¢ records shall be included in the reports. Mtion picture
films on reels suitable for use on 16mm projectors shall be included as

part of the reports where applicable. The contractor shall also prepare
mnutes of all reviews and audits which shall include the follow ng docunenta-
tion after conpletion of the event (see 6.2.2):

a. Deficiencies in the format of figure 9 that were identified and
reported by the procuring activity.

h. Contractor-proposed remedial action.

c. FEffect of proposed renedial action upon the escape system
and its performance

d. Planned schedule for effecting the remedial action

4.7.3.1 FElash reports. Wthin 48 hours followi ng the conpletion of
each test of DI-1B and DT-11B, and each test series of DI-1A (see 4.3a
through 4.3d) and DT-11A, or after any test failure, the contractor shal
prepare a flash report containing the follow ng elements (see 6.2.2):

a. Test article description including nomenclature, part nunber
serial nunber, and configuration.

b. ldentification of test, test plan nunber, test facility log
nunber, and test conditions.

C. Results of tests including failures, malfunctions, and
anomal i es.
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CHIT NO.

ESCAPE SYSTEM DEFICIENCY CHIT

INSPECTION LOCATION: INSPECTION DATE:

ITEM INSPECTED:

REQUIREMENT REFERENCE (spec/para.):

SUBJECT:

DESCRIPTION OF DEFICIENCY: -(Describe deficiency giving all pertinent part
nos., pertinent specification references and effect upon system. If
feagible, attach sketches or photographs illustrating deficiency and its
effects/problems)

DEFICIENCY AFFECTS: SAFETY __ RELIABILITY _  MAINTAINBILITY __
PERFORMANCE __ COCKPIT COMPATIBILITY __  CREW ACCOMMODATION/PERFORMANCE
RECOMMENDATION:

ORIGINATOR'S NAME & ORGANIZATION

NAVAIR: ) CONTRACTOR:

FI GURE 9. Sampl e escape system deficiency chit format.
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d. Prelinmnary data from instrumentation records and traces
i ncluding available video coverage.
e. Recommendati ons.

4.7.3.2 Interim reports. Wthin 20 days follow ng the conpletion of
each test of DT-IB and DT-11B, and each test series of DT-1A (see 4.3a
through 4.3d) and DT-11A, or after any test failure, the contractor shall
prepare an interimreport (see 6.2.2). It shall include test data, test
data analyses, results of the marginality of success (MXS) analyses, copies
of instrumentation and photographic data, and conpleted graphical presentations.
Where applicable, the report also shall include a data matrix containing
the significant data fromall previous tests in the same series.

4.7.3.3 Final test reports. For each test series and individual degection
tests, the contractor shall prepare a final test report (see 6.2.2) within
60 days following test conpletion. The report shall include, but not linited be
limted to:

a. Elements defined by the test plan and inplemented in the

test.

b. Deviations fromthe test plan with justification for
each deviati on.

c. Actual test data and supporting data as required by the
test plan.

d. Test results, observations, graphical presentations,
anal yses, marginality of success analysis, anomalies,
probl ems encountered, design deficiencies.

e. Conclusions and recommendations.

f.  Proposed test classification with supporting rationale.

4.7.3.3.1 DI-1A tests, inspections, reviews, and other events. Final
reports of DT-1A tests, unless otherw se specified in 4.7.3.3.2 or 4.7.3.3.3,

and all reviews, audits, and other events shall be in the contractor's normal
format. As a mininum the reports shall provide the el enents contained

in ML-STD-831, Detailed Requirenents.

4.7.3.3.2 Conponent, subsystem and systemtest. Final reports of the
DI-1A tests specified in 4.3a and 4.3b and all DT-11A tests shall be prepared
in accordance with M L-STD 831.

4.7.3.3.3 Ejection tests. Final reports of the DT-1A tests specified in
4.3c and 4.3d, the DT-IB tests, and the DI-11B ejection tests shall be
prepared in accordance with ML-STD-831 and the appendi x.

4.7.3.4 Summary test reports. Upon conpletion of each phase of the DT
program the contractor shall prepare a summary test report in accordance
with ML-STD- 831 (see 6.2.2). The report shall:

a. ldentify all conducted tests, test series, and their
associ ated reports.
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b. Define all configuration changes.

c. Include a test classification (success, failure, or no-test)
for each test and test series.

d. List all applicable motion picture filns, failure reports
and failure analyses.

e. For all ejection tests, include a final test data matrix
and a conposite trajectory plot in accordance with the
appendi x for each series of tests (i.e., track tests
alrcraft canopy and escape path clearance subsystem tests,
and inflight ejection tests).

4.7.4 Facility test support. As part of the TPMP (see 4.7.1), the
contractor shall prepare a Government facility test support document detailing
the specific test support required fromand the responsibilities of the
CGovernment facility (see 6.2.2). Preparation of the Governnent facility
test support document shall be coordinated with each Governnent facility
participating in the test programs. Facility support requirenents
peculiar to ejection tests are specified irk the appendix.

4.7.4.1 Test support equipment. The test support equipnent used in

conducting tests shall be capable of neeting the conditions required by the
tests specified herein.

4.7.4.2 Instrunmentation. Measurements shall be made with instruments
whose accuracy has been verified to the satisfaction of the procuring activity.
Conpl ete data and information describing the performance characteristics of
the data collection system including transducers, signal conditioning, filtering
recording and playback equipment shall be prepared and included in the test
plan and the test report. Also, instrumentation methodol ogy including
calibration procedures shall be included in the test plan and test report.

4.7.5 Test articles. Except for DT-1A testing, the test articles shal
be manufactured and assenbled in accordance with the testing baseline
configuration (see 4.3.2.4) and any approved changes thereto. There shall be
no special selection fitting, or nodification of parts, conponents or
subassenblies to obtain fit, required performance, or to inprove test results.
In the event a part, conponent, or subassenbly is determned to have a
nonconformng characteristic the contractor shall imediately notify the
resident Government quality assurance representative of the part nunber, the
nature of the deficiency, the anticipated problens associated with the use of
the nonconformng part, action reconmended concerning the part, and action to
be taken to preclude recurrence of similar nonconformties in future lots
The configuration of the DI-1A test articles shall be the contractor's
responsibility. The contractor shall ensure that the configuration of each
DI-1A test article is documented by drawings, sketches, production route
sheets, or other records acceptable to the procuring activity. DT-11B test
articles shall not be reused. Reuse of DT-IB and DT-11A escape systems or
conponents thereof shall be specified in the test plans (see 4.7.2). The
contractor shall bear full responsibility for any failure resulting from reuse
of conponents or subsystens. For test classification purposes, the failure
of a used part shall be treated the sane as a failure of a new part. Test
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article configuration changes and disposition of test hardware will be
specified in the contract (see 6.2.1 )

4,7.5.1 Track test articles. For the systemtrack tests of 4.6.1, the
test articles shall be manufactured and assenbled in accordance with production
techni ques, processes, and procedures, including quality assurance procedures
Track test articles shall not be reused. All lots of parts, conponents, and
subassenbl i es shall be subjected to planned production and receiving quality
assurance procedures as established for each part, conponent, or subassenbly
to determine the acceptability of each lot. Prior to assenbly of each escape
systemtest article and after the parts, conponents, and subassenblies have
passed lot inspection and have been accepted, each part selected by norma
escape system production assenbly procedures shall be inspected fully and the
information recorded upon worksheets for the serialized test article.

4.7.6 Acceptability of test results. Conpletion of the initial functional
configuration audit (IFCA) as required, (see 4.3.2.2) shall be the criteria
for the acceptance of the DT-1A test results. The criteria for deternining
acceptability of the results of the DT-1B aircraft canopy and escape path
clearance subsystem tests shall be based on the performance requirenments of
3.2.2.12 and the test requirenments of 4.4.1. The criteria for determning
the acceptability of the DI-1B systemtrack tests (see 4.4.2), the DI-1B
inflight ejection tests (see 4.4.3) and the DT-11B system track tests (see
4.6.1) shall be in accordance with the appendix. The criteria for determning
acceptability of the result of the DT-11A conponent and subsystem tests
shal| be based on the applicable design and performance requirenments of
3.2.2 and the test requirements of 4.5.1n the test plans required by
4.7.2, the contractor shall propose specific test acceptability criteria
for both the DI-1B aircraft canopy and escape path clearance subsystem
tests and the DT-11A tests.

4.8 First flight release. For those escape systens that are being
devel oped as an integral part of, or concurrently with, an aircraft devel opment
Brogranl the release of the escape systemfor the first flight to be conducted
y contractor personnel in the devel opnment program aircraft shall be contingent
upon:

a. Type | approval of all ballistic tests specified in 4.5.1.3
through 4.5.1.4.

b. Conpletion of all DT-1A and DT-1B tests as required

c. Conpletion of the following DT-11A tests as required

(1) Crash loads (see 4.5.2.3).
(2) Physiological acceptability demonstrations (see 4.5.2.4).
(3) Recovery subsystem (see 4.5.1.5).

The escape system shall be in accordance with the requirenents of ML-D 8708
prior_to approval for use by Government personnel. Conpletion of all DT-11A
and DT-11B testing is required prior to conpletion of the first 300 flight
hours in the aircraft test program Flight restrictions may be inposed based
on data fromthe DI-IB test program
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4.9 Packaging. Each inert ejection seat assembly and each ejection
seat assenbly set of explosives shall be examned prior to closing the shipping
container(s). An ejection seat assenbly contents |ist conpiled in accordance
with ML-STD-794 (nodified as required) shall be verified to assure that
all conponents have been provided as required for the conplete ejection seat
assembly installation. Each of the fully prepared shipping container(s)
containing the ejection seat assenbly and expl osive conponents shall be exam ned
to determne that the packaging, packing, and marking are in accordance wth
section 5 of this specification.

5. PACKAG NG

5.1 Preservation. Preservation shall be level A B, or C as herein specified.

5.1.1 Level A._

5.1.1.1 deaning. Each ejection seat assenbly, less any explosive or
expl osive containing devices, shall be cleaned in accordance with M L-P-116,
process G 1.

5.1.1.2 Drying. Each ejection seat assenbly, |ess any explosive or
expl osi ve containing devices, shall be dried in accordance with M L-P-116.

5.1.1.3 Preservative applications. Petroleum base preservative conpounds
shall not be used. Qther preservatives, if necessary, shall be in accordance
with the requirements of ML-P-116.

5.1.1.4 Unit packs. Unless otherwi se specified in the contract (see
6.2.1), each ejection seat assenbly, less any explosive or explosive containing
devices, shall be individually unit packed in accordance with M L-STD 794,
utilizing method Il of ML-P-116. The cushioning, glocking, and bracing
shal| protect the ejection seat assembly from shock and vibration damge.

5.1.1.4.1 Uninstalled conponents. The uninstalled conponents of the
ejection seat assembly (i.e., hoses, straps, cables, etc.) and the |og book
shall be identified (part number and nomenclature) and shall be individually

bagged in containers fabricated of material in accordance with PPP-C-795, type
[l and then consolidated and incorporated within the unit pack.

5.1.1.4.2 Quter container. The outer container shall be in accordance
with PPP-B-601 overseas type, style A Each container shall be provided wth
skids for handling wth nechanical equipment.

5.1.1.5 Explosives and explosive containing devices. Explosive and
expl osive containing devices shall be preserved and packaged in accordance
with the applicable federal or mlitary specification and 49CFR-171 thru -179.

5.1.2 Level B. The requirenents of Level A apply except that the outer
container shall be in accordance with PPP-B-601 domestic type container.
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5.1.3 Level C The preservation and packaging of the ejection seat

assenbly, the uninstalled conponents and explosives and explosive devices
shall be in accordance with ML-STD-794 and 49CFR-171 thru -179, as applicable.

5.2 Packing. No overpacking is required for the ejection seat assembly.
Expl osi ves and expl osive devices shall be packed in accordance with the
requi rements of 49CFR-171 thru -179. Aeronautical equipnent service records

(AESRS) shall be shipped with each assenbly in accordance with OPNAVINST 4790.2
if specified in the contract (see 6.2.1).

5.3 Marking. Al unit and shipping containers shall be marked in accordance
with ML-STD-129. Additionally, containers of explosives and explosive devices
shall be marked in accordance with 49CFR-171 thru -179.

5.3.1 Special markings. The unit and shipping containers of the ejection
seat assenbly shall be marked on all four sides with a four-inch arrow
pointing to the top of the container stating:

Handle Wth Care

This Side Up

Additional special marking requirements will be specified in the contract (see
6.2.1.).

6. NOTES.

6.1 Intended use. The aircrew autonmated escape systemis intended to
provi de and energency neans to return an aircrewrenber to the earth in an
uninjured condition such that he is able to performthe tasks associated with
the survival and eneny evasion phases of escape when the aircraft has lost its
ability to return to earth in a normal fashion. The ejection seat is also
intended to provide a confortable and secure seat for the aircrewrenber
during all flight operational phases.

6.2 Odering data.

6.2.1 Acquisition requirenents. Acquisition docunents should specify
the foll ow ng:

Title, nunber, and date of this specifications

Drawing requirements (see 3.1.2).

Selection of applicable |evels of preservation (see 5.1).

Whet her or not an aeronautical equipment service record (AESR)-

is required to be shipped with each ejection seat assenbly in

accordance with OPNAVINST 4790.2 (see 5.2).

e. \Wether any additional special markings are, required (see 5.3.1).

f.  Requirenents for retesting follow ng changes in design or
configuration (see 4.7.5).

g. Disposition instructions for test hardware (see 4.7.5).

oo oo

73



Downloaded from http://www.everyspec.com

M L- S 18471G( AS)

6.2.2 Data requirements. When this specification is used in an acquisition
which incorporates a DD Form 1423, Contract Data Requirements List (CDRL), the
data requirements identified bel ow shall be devel oped as specified by an approved
data item description (DID) (DD Form 1664) and delivered in accordance with
the approved CDRL incorporated into the contract. Wen the provisions of DAR
7-104.9 (n) (2) are invoked and the DD Form 1423 is not used, the data specified
bel ow shal|l be delivered by the contractor in accordance with the contract or

purchase order requirenents. Deliverable data required by this specification
Is cited in the follow ng paragraphs.

Paragraph No. Data Requirenment Title Applicable DID No. Qption

311 Program Parts Selection List (PPSL) DI - E-7027A —

3.1.1 Non-standard Part Approval Requests/ DI - E- 7028A _
Proposed Additions to an Approved PPSL

3111 Process Specification DI - E- 3130 —

3.1.1.1 Material Specification DI - E-3131 —

3.1.1.2 Corrosion Prevention and Control DI - S-3598A —_
Requi renent s

3.1.2, Drawi ngs, Engineering and Associ ated DI - E-7031 .

4.3.2.4 Lists

3.1.3 Human Engineering Design Approach DI - B 7057 _
Docunent - Maintainer

3,1.8 Anmuni tion Data Card DI - E-2001 -

3.1.8.5 Expl osive Hazard O assification Data DI - H-1321A -

3.1.8.5 Expl osive Ordnance Disposal Procedures DI - M 3403B —

3.1.11, Report, Design DI - R-24039A L

3.4.1.1,

3.4.1.1.1

3.1.15 Production Plan Dl -P-1612 -

3.2.1, Systeni Design Trade Study Reports DI - S- 3606 —_—

3.2.1.7.3,

3.2.2.6.4,

3.2.2.9

3.2.2.9. 1,

3.2.2.13

3.2.2.17 Mlitary Specification Dl -S- 7097 -

3.4.1, 3.4.2 RFIiabiIity/I\/aintainabiIity Progr am DI - R-3533 —_—
Pl an

3.4.1, 3.4.2 Report, Reliability and Mintainability UDI - R-21133 -
Al ocation

3.4.1, 3.4.2 Report, Reliability and Maintainability DI -R-7095 —
Prediction

3.4.1, 3.4.2 Reliability/Mintainability Program DI - R-3542 —_—
Status Reports .

3.4.1, 3.4.2 Report, Reliability and Maintainability UDI - R-21135 _

Test Plan

3.4.1, 3.4.2 Report, Reliability and Maintainability UDI - R- 21136 —
Test Results

3.4.1 Report, Failure Summary UDI - R-21139 _

3.4.1 Report, Failure WD -R-21141A
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Par agr aph No. Data Requirement Title Applicable DID No. Option
3.4.1 Fai:ure Mde, Effects and Criticality Di - R 7085
Anal ysi s Report
3.4.1.1, Tol erance Analysis Report DI - E-5251A
a1l i UDl - R-21138
3.4.1.1, Report, Environment —
3.4.1.1.3
3.4.3 System Safety Program Plan DI - H 7047 —_
3.4.3 System Safety Hazard Analysis Report B:'n:;gjg _—
3.4.3 Safety Assessment Report ) —
3.4.3 System Safety Engineering Report DI - H- 7050 —_
3.4.4 Plan, Configuration Mnagenent DI - E- 2035 —
3.4.4 Notice of Revision/Specification Change DI - E-1126A —_
Noti ce
3.4.4 Engi neering Change Proposals (ECPs) and DI - E- 2037 -
Requests for Deviations and \Mivers
(Long Form
3.4.4 Sunmary, ECP (Engineering Change Proposals) HDI-E?6§§51 —_—
3.4.4.2 Report, Configuration Status Accounting -E —
4.3.1.2.1 Report, Final (Short Form UDI - E- 21353A S
4.6.2 Description, Product Baseline UDI - E- 221028 _
4.7.1. Master Test Plan/Program Test Plan DI -T-30714 —
4.7.4
4.7.2 Test Plan Dl - T- 5204
4.7.3, Test Reports DI -T-2072
4.7.3.1,
4.7.3.2,
4.7.3.3,
4.7.3.4
4.7.3 M nutes of Formal Reviews, Inspections DI -E-3118 —
and Audits

6.3 Safety precautions for handling explosives. Safety procedures
recommended to contractors for observance during the manufacture, packaging
shipping, and storage of the escape system are specified in DOD 4145. 26.
Additional safety procedures are specified in ML-D 21625 and M L-A- 85041
These procedures and precautions are mandatory for Government activities.

6.4 Definitions.

6.4.1 Seat intersect point. The seat intersect point is the intersection
of the back tangent and the seated surface tangent.

6.4.2 Neutral seat intersect point. The neutral seat intersect point is
the seat intersect point with the seat in the nominal nid-position of the seat
adjustment range. The neutral seat intersect point location is coincident
with and determned in the same manner as the neutral seat reference point
defined by M L-STD 1333.
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6.4.3 Back tangent. The back tangent is established by straight line

in the plane of symmetry of the ejection seat assenbly and tangent to the
back of a seated aircrewrenber at the thoracic region and buttocks (posterior)

6.4.4 Seated surface tangent. The seated surface tangent is established
by a straight line passing through the SIP, in the plane of symetry of the

ejection seat assenbly and tangent to the bottom of a seated aircrewrenber
at the buttocks (ischial tuberosities).

6.4.5 Ejection plane. The ejection plane is defined as a plane parallel
to the ejection seat rails, slippers, or other fixed guide structure that
determnes the ejection seat path during its initial upward travel

6.4.6 Catapult pressure baseline. The catapult pressure baseline is
a theoretical snooth acceleration curve producing equivalent seat velocities
at some selected point in time prior to catapult separation (see 30.3.8.1).

6.5 Changes from previous issue. Asterisks are not used in this revision

to identify changes with respect to the previous issue due to the extensiveness
of the changes.

Preparing activity
Navy - AS
(Project 1680-N510)
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APPENDI X
Details O Ejection Test Requirenents

10 SCOPE

10.1 Scope. This appendix details the ejection test facility, data,
classifications, and report requirenents of the specification. This appendix

is a mandatory part of the specification. The information contained herein
is intended for conpliance.

20 APPLI CABLE DOCUMENTS

20.1 CGovernnent docunents.

20.1.1 Specifications, standards, and handbooks. Unless otherw se speci-
fied, the follow ng specifications, standards, and handbooks of the issue
listed in that issue of the Departnment of Defense Index of Specifications
and Standards (DoDISS) specified in the solicitation forma part of this
specification to the extent specified herein:

M LI TARY SPEC FI CATI ONS

M L- A-81973 Aircrew Automated Escape Systems, Test Vehicles
For Gound Track Performance Testing, Rocket And/
O Jet Engine Propelled, General Specification For

M LI TARY STANDARDS

M L- STD- 1572 Tel enetry Standards
M L- STD- 1573 Test Methods For Telenetry Systems And Subsystens

(Copi es of specifications, standards, handbooks, drawi ngs, and publications
required by manufacturers in connection with specific acquisition functions
shoul d be obtained from the contracting activity or as directed by the
contracting officers.)

30 REQUI REMENTS

30.1 Test facilities. The area of the locale(s) selected for test(s)
shal | ensure maxinum safety of test personnel and the protection of personne
and private property adjacent to the test areas. Test area access contro
shal| be exercised by the testing activity to preclude personnel not specifi-
cally authorized by the test facility test director from entering the test
area during test preparations, testing, post-test data acquisition, and
test article recovery and inspection phases. Access to test articles
shall be controlled to ensure that articles are not disturbed or damaged.
Failure to control access to test articles in the post-test recovery and
anal ysis phase of a test may result in a procuring activity classification
of the affected test(s) as “no test” and shall require such tests to be
reconducted at the expense of the activity responsible for the failure to
mai ntain access control
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30.1.1 Frequency allocation. For all testing requiring the use of
telenetry, whether at contractor, Covernment, or independent test facilities,
the contractor shall initiate appropriate frequency allocation applications
directly with such Covernnent agencies having approval cognizance in sufficient
time to ensure receipt of frequency assignments prior to the schedul ed
start of the affected tests. The contractor shall coordinate all frequency
allocation applications with the affected test activity and shall keep the

procuring activity fully apprised of all actions affecting the submttal
and processing of such applications.

30.1.2 Test vehicle for performance denonstrations. The DT-1B and
DI-11B track test vehicle shall be in accordance with the requirements of
ML-A-81973. The contractor shall be responsible for providing the fuselage
section. Throughout the design and construction of the test vehicle the
contractor shall mintain an active liaison with the test activity to ensure
conmpatibility of the fuselage section with the track test vehicle.

30.1.3 Flight clothing for test subjects. Typical flight clothing and
survival equipnment worn by aircrewrenbers in ejection seat equipped aircraft
are listed in table IV. For all tests specified in section 4 that require

live or dummy subjects, the test plan shall specify the applicable flight
clothing selected fromtable IV.

30.2 Test articles. Test articles shall be in conpliance with 4.7.5 and

4.7.5.1 as applicable. for all ejection tests involving the use of dunm es,
dummy installation shall conply with the test plan.

30.3 Test data requirenents. Test data requirenments shall be incorporated

into test plans for witten procuring activity approval and shall conply with
4.7.2 and the follow ng paragraphs to provide a conmon basis and uniform
procedures for evaluating ejection test results.

30.3.1 Pretest data. As a mninum the followng pretest data shall be
obtained for each ejection test:

a. Conplete identification of test facility, test articles, test

personnel, w tnesses, anthroponorphic dummes, and flight gear.
Serial nunbers shall be assigned to test articles, dunmes,

individual items of flight gear as required.

h. Meteorological conditions and elevation of the test site above
mean sea level.

c. Weight, size, and serial number, if applicable, of each test

article, each itemof flight gear, each fully attired dumy and
each mass to be ejected.

d. Center of gravity data for the follow ng:

(1) Enpty ejection seat (a one-time determnation of this
data in a laboratory environnent will suffice for each
significant change 1n ejection seat configuration).
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TABLE V. Typical flight clothing and survival equipment worn” by
alrcrewrenbers in ejection seat equipped aircraft.
Typical Typical
Item min wt max wt
{1bs) {1bs)
60verall,.flyer's, summer 1,81 1.88
Gloves, flyer's, summer 0.12 0.13
MA-2, torso harness 4.38 4,38
Oxygen mask (w/hose & regulators) 1.69 1.69
Anti-g garment (w/hose) 2,25 2.25
Helmet, HGU-33/34, form fit 3.0 3.0
SV-2 survival vest (empty-full) 2.25 7.13
Boots, safety, alrcrew (sizes 9 1/2 - 13) 3.56 4,56
CWU-21/P, CWU-59/P anti-exposure suit (sm. - lg.) 1/ 3.2 3.2
CWU-23/P liner 1/ 1.7 1.7
LPU-23A/P vest 4.56 4,93
Gloves, flyer's, HAU-6/P (w/wool inserts) 0.36 0.38
Leg garters | 0.5 0.5
Modified torso harness with inteqral survival vest 2/ 22,1 22.1
Jacket, flyer's, coid weather CWU-45/P 3;/ 3.5 4.5
Trousers, flyer's, cold weather CWU-18/P 3.5 4.5

1
|

1/ For winter use only.

2/ \Wen used, replaces MA-2 torso harness and SV-2 survival vest.
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(2) Ejection seat and dummy conbi nati on.

Mass moment of inertia about each of the three axes and the
cross-nmonents of inertia for each conbination of ejection
seat and different sized dummy.

Elevation of the seat intersect point above the test facility
ground level reference point (after final ejection seat

adj ust ment ) .

Location and orientation in three dimensions with respect to
the applicable reference point for each notion picture camera,
transducer, and probe. Each locating dinmension shall be
established within an accuracy of £1 percent of the distance
to the applicable reference point.

Phot ographs of test article buildup, as required

Instal | ation photographs showing critical configurations,
connections, and riggings as required

Instrunentation system calibration data as specified in the
test plan and consistent with the test facility's standard
calibration procedures.

Data verifying that dummy installation conplies with the
dummy positioning standards included in the test plan.

30.3.2 Test data. As a mininmum test performance data specified bel ow
shall be measured and permanently recorded as functions of elapsed test tine
Al continuous and discrete event electronic signals and all photographic
data shall be synchronized to provide a comon tinme base for all test records
Timng shall continue to an end of test time reference point follow ng touch-
down of the last test article or dummy. The nmininum data that shall be
specified in the test plan shall include the followng itens:

a.

El ect ronic:

(1) Linear accelerations and linear and angular velocities
for the test vehicle, test article and dummy, as
appropriate. Ejection seat linear accelerations shall
be obtained redundant!y.

(2) Al pertinent signals (electrical, ballistic, pneumtic,
etc.) and all ballistically generated actuation pressures

(3) Catapult pressure.

(4) Al pertinent non-ballistic pressures related to escape
system paraneters such as altitude, airspeed, reservoir
charge level, etc

(5) Forces acting on critical devices such as parachute
risers, drogue bridle(s), restraint straps, etc

(6) Discrete event tines

(7) Inpulse noise levels (zero speed tests only).
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h.  Phot ographic:

(1) Tracking and trajectory of each ejection seat and each
test dumy.

2) Head-on and side views, closeup and renote as required.

23; Qther events and sequences critical to escape system
operation.

(4) Linmb flail notion picture records.

30.3.3 Post-test data. As a mninmum the follow ng post-test data shall
be obtained for each ejection test:

a. Rechecks of the instrunmentation systemcalibration as required
and consistent with the test facility's standard procedures

b. Photographs of the undisturbed, recovered condition of al
test articles, dummes, flight gear and cockpit aircrewrenber
stations, with particular enphasis placed on conponents
suspected of having malfunctioned or failed, and on visible
areas of damages

c. Conpleted parachute canopy, dummy and equi prent damage charts
conplying with the sanple charts in accordance with 30.5
(For parachute canopies other than circular, special damage
charts will be furnished by the procuring activity.)

d.  Cther photographs as required for failure and MOS anal yses.

30.3.4 Caneras and transducers. Mtion picture cameras, transducers
switches, and other event markers shall be mounted in a manner which mninze
nodi fication of the escape system particularly the ejection seat assembly.
DI-1A nodifications shall not alter the functions of tested components in a
manner that woul d degrade or conpronise their performance. DT-1B nodifications
shall not alter fit or function of ejection seat assembly conponents that are
used during the test. For exanple, instrunentation may be substituted for
standard equi pment in the survival equipnent container, provided no alteration
in container geonetry, location, orientation, external function, weight, or
center of gravity results. DT-11B instrumentation shall be based upon a trade-
of f between maximzing the use of unmodified production hardware and retaining
the defined DT-1B instrumentation. The resulting DI-11B test article config-
uration with non-essential instrumentation elimnated shall be defined in
the test plan for review and witten approval by the procuring activity
Motion picture camera placenments exposure rates, timng mark resol utions
etc., as required to calculate trajectories establish angular relationships
and neet other analysis objectives shall be specified in the test plan for
review and witten apFrovaI by the procuring activity. Filmspecified shal
be of the highest quality and |owest grain comercially available. The m ni num
transducer characteristics to be included in the test plan shall include, as
appl i cabl e:

a. Nomnal full scale range (not to exceed 200 percent of the
anticipated range of the variable to be measured).
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h. Steady state accuracy expressed as a percent of full scale
and conbining on a root-mean-square (RVS) error basis, and the
contributions of repeatability, hysteresis, noise, long-term
drift, tenperature, etc. RMS transducer error shall not
exceed 1 percent of nominal full scale range for accelero-
neters and 2 percent for rate sensors.

¢. Bandpass cutoff, order, and tolerance. |If on-line filtering
is used, the filter's cutoff frequency and tol erance, order
and type shall also be listed, The filter shall not reduce
the transducer’s m ni num passbands. Accel eroneters shal
have a m nimum passbhand of 0-200Hz and rate sensors a mninmm
passbhand of 0-100Hz

d. Danping ratio. Acceleroneters nust exhibit danmped response
with a danping ratio of no less than 0.6 of critical. Rate
sensors shall be free of resonance in the 0-300Hz range

accel erometers and angular sensors shall be aligned to provide outputs in
terms of the X, Y, and Z axes defined in figure 5.

30.3.5 Data acquisition system The approved test facility shall include
a data acquisition system capable of transmtting, conditioning, and recording
ejection test signals generated by sled, ejection seat, and dumy nounted
instrumentation. The data acquisition system shall be such that it wll not
reduce the transducer’s nininum passband characteristics. Digital recording
shal | be used in preference to anal og recording. Data shall be acquired in
accordance with IR G standards. Telenetry equipment shall conply with ML-STD-
1572 and M L- STD- 1573.

30.3.6 Calibration. Transducer calibrations shall be current, traceable
to the National Bureau of Standards, and available for inspection by the
procuring activity. Transducers show ng evidence of damage or suspected of
Internal damage shall be renoved for recalibration. The data acquisistion
system shall be calibrated prior to each test using a simulated signa
wherein each sensor is replaced by a known voltage source in several steps
over the full signal range, first ascending and then descending. System
calibration runs shall include the timng channel

30.3.7 Accuracy. End-to-end instrunentation accuracy for each data
channel shall be established on the basis of transducer and data acquisition
system characteristics and included in the test plan.

30.3.8 Data analysis. Analysis of test data to establish conpliance
with specified values shall conply with the below |isted requirenents

a. Test data filtered prior to transmssion shall be used without
further filtering.

b. Data obtained without filtering shall be filtered prior to
further analysis using a low pass filter having detailed
characteristics as listed in the test plan. This filter
shal | not reduce the sensor’s specified mnimm passband
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For purposes of determning conpliance with specified val ues,
acceleration test data (filtered in accordance with 30.3.4c
or 30.3.8b) shall be subjected to the follow ng procedure:

(1) Convert data to 10 mlliseconds (ns) moving averages,
Gw, using the equation

i =t+5
Ga(t) = (1/11) s _ @
i=t-5
wher e t =timin ns.
G = filtered resultant acceleration values at one ns
i nterval s.
Gw(t) = 10ms noving average accel eration at
time t.

(2) Use the applicable data channel end-to-end instrunentation
accuracy to calculate upper and lower linits, Gw

UPPER
and Gn . If end-to-end accuracy cannot be readily
LOAER
determ ned, assume an accuracy of 10 percent.
(3) Round of f Gw and Gwn to the sane nunber of
UPPER LOAER
significant figures as the specified val ue.
(4 Use Gw to determne conpliance with the specified val ue.
LONER

(5) Asan exanple of the above procedure, if G varies
linearly from 19.0g's to 24.09's over a ten mllisecond
time period and the measuring process has an overall
accuracy of +5 percent, the procedure is applied as
follows to determine if a specified value of 20.0g9's
is being net:

(a) Gw= (1/11)(19.0 + 19.5 + 20.0 + 20.5 + 21.0 +
21.5 + + 24.0)9's
= 21.5¢'s
(b) Gw = 21.59's + 5% = 22.69's
UPPER
G = 21.50's - 5% = 20.49's
LONER
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(c) Rounded Gw = 23¢'s
UPPER

Rounded Gw = 20¢'s
LOAER

(d) Gwwhen varied to its rounded lower limt does not
exceed the specified value at the mdpoint of the 10 ns
time interval.

ﬁ\ccel erations shall not be calculated from notion picture

ata.

Met hods of measurement and acceptable tolerance for pitch,
roll, and yaw angles to be specified in the test plan (see
3.2.2.5 and figure 5).

Accel erations prior to separation of the aircrewnenber and
ejection seat shall be obtained from ejection seat-mounted
accel eroneters. If angular motion is present, values shall be
first mathematically transferred to the seat intersect point.
Accel erations subsequent to separation shall be obtained from
dummy- nount ed accel eroneters, provided that dummy angular rates
do not exceed 1000 degrees per second. \Wenever rates exceed
1000 degrees per second, then accelerations taken from a
dummy chest cavity shall be considered invalid for that
particular test (“no test" classification shall not apply).

Vel ocities and displacenents shall be calculated from space
position data and not from acceleration data, except as
provided in itemi.

For purposes of establishing conpliance with the dynamc
loading limts of 3.2.2.12.1c and 3.2.2.12.2b, catapult
pressure and z axis ejection seat acceleration data, subjected
to identical filtering in accordance with either 30.3.4c or
30.3.8b, shall be used. Data processing shall consist of the
foll owi ng procedure:

(1) The effects of catapult pressure shall be expressed
in suitable dinensional form using the equations:

aCAT = PA/W et

VCAT = (32.2) St aCAT dat
(o]

and

to < E2' < %2
wher e

a,, = catapult dynamic paraneter, g¢'s
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P = catapult pressure, psig
A = effective catapult cross-sectional area, square
i nch
W = weight of the ejected mass, pounds

V., = area under the a,curve, feet per second

t , = selected end point for the integration process
seconds

t , = tinme at catapult separation, seconds
to = time at ejection seat first noton, seconds

t1 = tine at start of the first escape path clearing
pul se, seconds

Z axis seat acceleration test data, ag,shall be used
to obtain seat velocity wafeet per second,
from the equation

ct2
VSEAT = (32»?) Jt aSEAT dt
(o]

Initially selecting t2 =t2the ratio Vg/V, shal
be cal cul ated.

The catapult pressure baseline is equal to (ay)

[ ( VSEAT) / V

The catapult pressure baseline shall be conpared to
a.,,to define the escape path clearance retarding

pul se (peak anplitude and pulse duration} as defined in
figure 7

Wthin limts inposed by the calculation procedure, the
catapult pressure baseline shall coincide with the ag,
trace over the interval to to t,. If the baseline and
curves do not coincide over the interval to to t,

hall be reduced in increments and steps (3) and (4)
above repeated until agreement of the two curves in the
interval t,to t,is achieved. Individual baseline
overlays of ag,shall be reviewed by the procuring
activity to provide a basis for approval of the t, value
which provides the best fit.
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(7) Peak anplitude and base duration of escape path clearing
pul ses shall be measured by the deviations of ag,from
the approved catapult pressure baseline.

30.4 dassification of individual track and inflight ejection tests

Individual DT-1B track and inflight ejection tests and individual DT-11B
track tests shall be assigned one of the classifications |isted below, based
upon criteria in accordance wth 30.4.1.

a. No test.
b. System failure.

C
d

Limted success.
System success.

30.4.1 Criteria for individual test classification

a.

"No test” criteria shall be defined by the contractor and
included in the test plan prepared for procuring activity
witten approval. “No test” criteria shall be defined in
terms of test condition limts, test support equipment
failures, instrunentation and canera failures, and other
conditions and actions which could negate or invalidate

test results. Tests in which one or nore failures occur shal
not be classified “no test” unless subsequent formal failure

analysis confirms that "no test" conditions were the cause
of failure.

“System failure” classification shall apply to those tests in
whi ch the recovery subsystem parachute canopy fails to achieve
initial opening prior to ground inpact.

"Limted success" classification shall apply to those tests
which are not classified as a "systemfailure” or a “no test”
and in which one or nore of the follow ng conditions occurred:

(1) Conponent or subsystem failure.
(2) Failure to neet system performance requirements of 3.3
(3) Marginal success demonstrated by MOS anal ysis.

(4) A condition that caused systemfailure can be readily
denonstrated through conmponent test.

“System success” classification shall apply to those tests
in which the performance requirenments of 3.3 were net, no
conponent or subsystem failures occurred, no marginal success

was demonstrated by the MOS analysis and the “no test”
classification did not apply.

30.4.2 Acceptability of test series. For each of the test series

(DT-1B track tests, DI-1B inflight ejection tests and DI-11B track tests),

successful conpletion shall consist of the conpletion of the test series
where all individual tests are either “system success” tests or accepted
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“limted success” tests. Accepted “limted success” tests are tests which
nmeet the criteria of 30.4.2.1. During any test series, the occurence of a
“system failure” shall require a failure analysis, rerunning of one or nore
tests, and revalidation or invalidation of any or all previously conducted tests
The degree of invalidation or revalidation, and the nunber of tests to be
rerun will be determined by the procuring activity after receipt of the
contractors failure analysis.

30.4.2.1 Criteria for acceptance of “limted success” tests. Individua
“limted success” tests shall be considered accepted “limted success” tests
upon meeting either of the following criteria:

a. Conponent failure, subsystemfailure, degraded performance
or marginal success has been resolved by the successful
conpletion of a corrective action program The corrective
action program shall include as integral parts

) Corrective action plan approved in witing by the
procuring activity.

) Conponent or subsystemredesign and retest as required.

) Re-evaluation of the classification of previously
conpl eted “system success” tests.

) Rerun of one or nore systemtests at the option of the
procuring activity.

) Procuring activity witten approval of the conpleted
corrective action program

b. The procuring activity establishes that:

(1) Performance inprovenent beyond that observed cannot

be achieved within the current state of the art.
(2) Redesign to reduce or elininate the observed degradation
woul d introduce another, more objectionable degradation.
The risk associated with the probability of occurrence
of the observed degradation is acceptable when conpared
to available alternatives.

—
wW
N

30.4.2.2 Conpliance with specification acceleration |oad |inits. Conpli-
ance with specified acceleration load limts shall not constitute sole cause
for acceptance or rejection of a system Due to the state of the art, it is
expected that certain tests, particularly the higher speed tests, may not
conply entirely with load lints. The degree and frequency of non-conpliance
needs evaluation to determne whether or not the state of the art is net,
inproved, or degraded. Therefore, occurrences of non-conpliance with specified
acceleration load limts shall constitute cause to classify a non-conplying
test as a limted success test.
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30.5 Ejection test reports. For each DT-1A (see 4.3.c and 4.3.d),
DT-1B and DT-11B ejection test, the final report required by 4.7.3.3.3
shal | include the standard escape trajectory plot for the test see figure
10), the updated conposite standard escape trajectory plots for each test
series, parachute damage charts (see figures 11 and 12) for all recovery,
stabilization or other system parachutes, dumy damage charts (see figures
13 and 14), and equi pment damage charts (see figures 15 and 16). The standard
escape trajectory plot (see figure 10) shall note all major events including,
but not linmted to, the following as applicable:

Escape system initiation.

Aircraft canopy first motion or aircraft canopy severance
Ejection seat first notion

Catapult ignition.

Aircraft canopy clear of escape path.

Rocket ignition.

Catapult separation.

Start of each stabilizer/deceleration action

Rocket burnout.

Conpl etion of each stabilizer/decelerator action

Ai rcrewmenber-ejection seat separation.

Recovery subsystem initiations

Recovery subsystem parachute container opening

Recovery subsystem parachute canopy full line stretch
Recovery subsystem parachute canopy first full open.
Achi evement of steady state descent, as defined in 3.2.2.6.1. €.

—x— D D 20 T®

o S

=

Ejection test reports shall be prepared in the format described in figure 17
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CANCPY DAMAGE CHART
~—FOR 24—FOOT AND 28-FOOT FLAT CANOPIES—~

ACTIVITY

ATE

DATE OF MANUFACTURE COHTRACT MO.

SERIAL M.

MSPECTOR (PRINT)

IRSTRUCTIONS

f.USE FOLLOWING SYMBOLS TO IWDICATE LOCATION AND TYPE OF DAMAGE ON CANOPY DIAGRAM,

TEAR, €~ NCHES LONG

SINGLE BROKEK DRAG SURFACE THREAD

TEAR,'LY SHAPED WITH 31— AND 4 — INCH
LEGS

WEAVE SEPARATION

TEAR,"T" SHAPED WITH 4 — INCH BASE AKD
3—WCH LEG

STAIRS / DISCOLORATION

RUPTURE, §—~INCK DlA AT WIDEST POINT

BROKEN SEAMS STITCHES ALONG
3 INCHES OF SEAM

| BURK MARKS

PULLED OR LOOPED SEAM THREAD

STRAINED AREA

?@@@%é

OTHER DAMASE: EXPLAK

PULLED DRAG SURFACE THREAD

RESPECTIVELY.

2. MARK DAMAGE USWG SYMBOLS TO SHOW AREA AFFECTED.
3. CANOPY DIAGRAM CORTAINS 28 GORES FOR CANOPIES WHICK HAVE 24, DELETE EXTRA GORES IN DIAGRAM
BY MARRING THEM “N/K NOTE THAT 28~ AND 24— FOOT DIk FLAT CLHOPIES HAYE 28 AND 24 GORES

€ AS DAMAGE 1S REPAIRED ON EACH GORE, PLACE SYMBOL "OK” ADJACENT TO SKIRT AT END OF EACK GORE.
8. 24— FOO0T Dik CANOPIES MAY HAVE NAMEPLATE ON GORE | OR ON SKIRT HEM AT GORE 1.
§ 28—FOOT DiA CANOPIES HAYE NAREPLATE ON GORE 28.

REMARKS:

THZS &5 A PEREARENT RECORD DO NOT DISCARD.

UPON COMPLETION OF REPANS THIS CHART 1S TO BE AFFIXED TO THE BARACHUT

FIGURE 11. Sanple parachute canopy damage chart.
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DUMMY DAMAGE CHART
ACTIVITY DATE
DATE OF MANUFACTURE lCOHTRACT NO. FERU—'\L NO. INSPECTOR {PRINT)
INSTRUCTIONS
1. USEFOLLOWING SYMBOLS TO INDICATE LOCATION AND TYPE OF DAMAGE ON DUMMY DIAGRAM
€ | TEAR € — INCHES LONG ZZF | anrasions
[-—a | VEAR"L" SHAPED WITH 3 — AND 4 — INCH 7E70 ) | eTaiNg/mISCOLORATION
13 LEGS _ (i Rkt attathitl
e ;’E:R' r;guﬁépio WITH 4 — INCH BASE AND :] AMPUTATED PART
@ | RUPTURE. 8 — INCH DIA AT WIDEST POINT N\ | Break
o= | BURN MARKS » (O | OTHER DAMAGE: EXPLAIN
2. MARK DAMAGE USING SYMBOLS TO SHOW AREA AFFECTED.
REMARKS:
{FRONT)

FI GQURE 13. Sanple dummy danmage chart.
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FI GURE 14. Sanple du damage chart.
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EQUIPMENT DAMAGE CHART
ACTIVITY DATE
DATE OF MANUFACTURE CONTRACT NO. SERIALNO. INSPECTOR (PRINT)

INSTRUCTIONS

1. USEFOLLOWING SYMBOLS TOINDICATE LOCATION AND TYPE OF DAMAGE ON EQUIPMENT DIAGRAM.

TEAR. 6 — INCHES LONG

WEAVE SEPARATION

TEAR “L" SHAPED WITH 3 -~ AND 4 — INCH
LEGS .

STAINS/DISCOLORATION

TEAR, “T" SHAPED WITH 4 — INCH BASE AND
3 — tNCH LEG

BROKEN SEAMS STITCHES ALONG
3 INCHES OF SEAM

RUPTURE, 8 — INCH DIA AT WIDEST ‘POINT

PULLED OR LOOPED SEAMTHREAD

BURR MARKS

SEPARATED PART

STRAINED AREA

BREAK

PULLED DRAG SURFACE THREAD

ERIRECE

OTHER DAMAGE: EXPLAIN

SINGLE BROKEN DRAG SURFACE THREAD

2. MARK DAMAGE USING SYMBOLS TO SHOW AREA AFFECTED.
3. COMPLETE ONE OF THESE SHEETS FOR EACH EQUIPMENT SKETCH COMPLETED.

REMARKS:

(FRONT)

FI GURE 15. Sanpl e equi prent damage chart.
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i

BACK

Flight Coverall Inner Liner

FI QURE 16. Sanpl e equi pnent danmage chart.
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FI GURE 15. Sanpl e equi pnent damage chart - Conti nued.
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FI GURE 16. Sanpl e equi pnent danmmge chart - Conti nued.
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FI GURE 16. Sanple equi pnent damage chart - Continued.
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TITLE PAGE
a. Conpany Nanme and Address
h. Report Nunber.
c. Date of Release.
d. Author's Nane, Title, and Signature
e. Reviewers’ Names, Titles, and Signatures.
f. Report Title.
g. Contract Title.
h. CDRL (DD Form 1423) Nunbers
i. DID (DD Form 1664) Nunber.
ABSTRACT
a. Synopsis of Testing Conducted (i.e., the nunmber of tests conducted

in the series covered in the report and the location of the test(s)
covered in relation to the test series and test progran.
Synopsis of Findings (i.e., brief statement describing the successes,

failures, anomalies, and problens encountered during the reported
tests ).

TABLE OF CONTENTS

LI ST OF TABLES

LI ST OF | LLUSTRATI ONS

TEST DESCRI PTI ON

a
b.

oo

Test Purpose.

Test Article (i.e., provide a conplete detailed description of the
test article configuration, including a description of each change

from previous test article configuration with supporting rationale
for each change).

Test Fixture.

Data to be Acquired/ Measured During Test.

Instrumentation (i.e., provide nonmenclature nodel nunber, part
nunber, serial nunber, and calibration record for each piece of
test instrumenation, including data transmission and recording
systems, and provide a chart depicting camera locations citing for
each the lens focal length, film speed, and type of filn.
Transducer location shall be included.

Test Procedures.

Data Reduction and Analysis Techni ques.

Test Cassification Criteria.

FI QURE 17. Test report format.
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a.
b.

«Q —+~od® a0

a.
b.

SITFTITRe P ®

7. TEST RESULTS

Test Data Matri x.
Test Data Gaphical Presentations.

(1) Single Test Snmoothed G aphs.

(2) Running/Trend Gaphs Covering All Tests to Date for Specific
Types of Data.

Failure/Marginality of Success Analysis.

Anal ysis of Test Results.

Description of Test and/or Test-to-Test Anonalies.
Description of Design Deficiencies.

Proposed Test Classification with Supporting Rationale.

8. CONCLUSI ONS AND RECOMMENDATI ONS
9. PROPOSED REMEDI AL ACTI ON

Description and Supporting Rationale.
Proposed Incorporation Point Wthin Program

10. PROGRAM FOR NEXT | NTERVAL
11. APPENDI CES

Motion Picture Films and Video Tapes.

List of References.

Bi bl i ogr aphy.

List of Test Wtnesses.

Quality Assurance Records for Test Article.
Disposition of Test Article.

I nstrumentation Records.

Test Data Analysis Wrksheets.

Data Tapes.

Calibration Records.

Failure Reports.

Parachute damage charts (figures 11 and 12).
Dummy damage chart (figures 13 and 14).
Personnel equi pment/garnment damage chart (figures 15 and 16).

FI GURE 17. Test report format - Continued.

101



Downloaded from http://www.everyspec.com

M L-S-18471¢ AS)

ubTsep WwelSAS

soYsTUTd

(¥odL) atTpne uoT}einbTyucd SUTTIsRY butlsay,
sbutmeaq

jonpoad 3JO UOTIRDEITIUSPI

sojefd

puryaeWw pue ‘UOTIONIJSUT ‘UOTIBITITIUSPI
syoed 3TUn

suotjeotiTdde saTjeslasaid

butdaq
Hutueald

szusuoduwon pafTelsutun

q T2A97%
ZaUTe3UOD I33IN0

putyeid

putjzerd uniwoaydo pue
‘juourjeaIl S0BIINS TEITWAYD ‘BUTZTPOUY

Ioardns

L°c*€

Al Rl A

<

v

m'
FQ

m

‘N'
Nl
L*s°viL°g

10 4 Tl B

b
e
z°
Lo

- -

-
L]
.
-

0 nawn

3
i
L
t

A A Sl A

A Al Sl B 3

#
vaud

swe3sds soedsoasy 104 ‘uoT309301d
puTaybI1 puy ‘TeoTIoery ‘burpucd

swoj3sis suodeaMm

3O seoezing Tejen Iog sburizeoD
oTuebIOUT puUY SHUBUILDL], SVEVIJIANS
831ST]

po3eTO08SY puy butaseutbug ‘sburmeid

jueld ‘buriied pPuy
uoT3ioNIsUI ‘UOTIEDTITIUSIPI ‘o3etd

JO SPOY3IoW ‘uoijeaxdsaid

L80S~-9—-"1TIH

2009—-5—1IN

0001-Q-aod

y1G-d~TIH

9} 1-d~"TINH

SNOTLIVOIJAINAAS AJYLITIN

suoTyeoTTddy
butbeyoeg xod w[Tiy OTISET ‘xernlTed
sorqIXeTd ‘sTETILS}RW ButuoTysnd

poondid po9l1eafd ’‘pooM 4 saxog

(po3rsodepoaloald) wntTupe)d ‘butield

(pe3aTsodepoajoeld) HurIerd wWNTWOIYdD

S6L~0-ddd

{09-d-ddd

91y~-d-00

oze-0-00

SNOTIVDIAIDAIS TWddadd

TILLL

SROTIVOIIIDHAS QIDNIIAITY JO XHGNI

#
odds

102



Downloaded from http://www.everyspec.com

M L-S-18471¢ AS)

afpuey osesfal Tenuen
ATddns usbAxo ededsy

sbutbxoj [993s

uoTzoejz0ad :0ﬂmouuov
sbuTtyaeu 93T 8by

jusujeas) JesH
seTTquosse ofqeo pue adox @uﬂa
Jusuwilearl Jesy

(OWZ/IWA) A3TTTIqTIeduwod DT39ULRUOIIDBTD
pue 9ouaI9IIPUT OTFOUbRWOIFODTI
sbutjsed

putqyerd unTwoiyo pue
Jquowgeaa] oovIIANS TEDTWSYD ‘ButzTpouy

spaed
paepuels pue STeTIdjewl JO UOTIOBTSS

LoALdns

vrecetite
L1TLretee

5l Sl Rl A )

YA N A )
Voot

I A A A 2
STL°LYL L€

[ A A
niL°i°e

[ Rl Rl Al X
cretLtiLte

1ttt

#
vavd

. PThTY
puy oTqrxeTd ‘IInd yshd ‘TeIjuod

aTqea9]IeYS-UoN
‘gern pessoaduo) ‘I9pUTTLD

suotivoTddy ®oueupig [eroads
puy 3JeaoATY I04 ‘To9921S ‘spbutbaod

;lod uoT3enTjyToadg Teisusn ‘siaed puy
seangonals ‘swaisAs uodespy eoedsoxsy

JO uoTjoejoad ‘sburjeo) puy SSUSTUTH

(swe3lI STTaIX3L

aoy0 puy ojnyoered Iog buryrey ‘Ul

I04 ssa001d ‘(@sT130BAd
3JRIADIATY) S[O9IS JO Jusueax], JeoH

adA], pebemg ‘soTTquessy 9[qed ‘Teutui9d,
sKOTTY wnuTtunyY JO 3JUSWIedLL IEsH

wolsAs sjusuwsaiTnbay
A3 Ty Tqraeduc) OT39UbBWOIIOSTH

30
uotjoedsul puy UOTIBOTFISSRTD ‘burised

sXOTTY WOUTWOTY PUY WNUTURTY
uQ HuTIROD UOTSISAUCD TROTWSYD)

;o4 uoTjesTiTosds Teasusd
‘puzodqiTy ‘Jusudinby OTUCIFOLTH

ATLIL

*ponUTIU0D -~ SNOILWOIAIDAAS GIDNIYAAAY JO XAANI

856L-0~TIn

S06L-0—-TIN

061 L~d~TIN

6L1L-d~" 1IN

£069~I-1INH

S.89-H—~TIKW
L119~L-TIR

8809~H-"IIKH

1S09-3~-"TIH

L209-0-"IIH

LrS9g—-0-1IIH

00V S—I—"IIN

#
A4S

103



Downloaded from http://www.everyspec.com

M L-S-18471¢ AS)

sTeO9p 38T
ggo-yoeyo 3ybrigead jess uorloeld

spuTuies pue suoTionalsut bugiexsdo

S9YSTUTS

sbutuies pue SUOTIONIFSUT Buftyeasdo

°8waTax JIUYBTTI ISATA

UOTIENTEAD

L1119 T3eduoD pue 3TJ weysds adeosy
uotjenyess

£31TTqT3RdUOD pue 3TF Weysds adeosy
soouraROTO uUoTloaLH

burjzerd wunrTuwOIyD pue

usueal] S90RFANS TEITWAYD ‘burzTpouy

spunodumos buriljod
£3TTIqesdefdea pue A3 1T Tqeabueysasjur

aogenjoe juswisnfipe jwes uotTioo(y

LOALdNS

~—

[ 4 Tl A

L'yLtite

A A A8

Al 4 Sl A

[Ad /A Al 58

ST LT LE

[4 R A

criteceiete

T
Wivd

pa)oeqg 2aFSaypy
‘{104 TeIOW ‘UOTIRDTITIUSPI ‘o3eld

sualsks suodesM
TeaeN 104 ‘sbutael puy erubrsul

J0 T0a13uo0d puy uotrjzeotTddy
‘swojshs suodeay ‘otTuebig ‘soysTuTy

30 uwotrjeanbrjuop) puy ubIsaq
sieydstq uoTlels MBIDATY I04 sbutyaer

. soueTdaty
a04 sjusuaiTnbay uoTiea]lsuowR(

3O UoIIONIFSUOD ‘JFeADATY ‘sduyoon

sAOTTY wnutunTy
pUy wnuTwnly Iod ‘sburjeo) oTpouy

paand L{TeoTwsy) ‘swalsis
DTA3O8TH PUY SIOJDBUUOD DTIFOTH
1 1oqqny opTITusAtod ‘puncdwo) burfess

SOTTSSTN
puy 3FeaoaTy zod siaed jusuodwod jo

Ay rriqesoerdey puy L3 yTqeebueyorajuy

104 sjuswaxTnboy
TeABUSH ‘TedTURYISWOIDSTd ‘3JeloaTy
‘swajsikg Burjenioy puy Jojenioy

AILIL

*ponUTIUO) -~ SNOILWOIAIDIAS CGHONIYILHY 4O XIAMT .

reE86 L -d~TIH

Pov8L—-I-TIKH

¥9¢8L~d-TIRH

2108 L-H~"TIH

8048-0-1IW

0598-H-TIH

GC98-V-T1INH

9158-5~TIH

00S8~-1-TIR

¥908~-Y—-TINH

#
odds

104



Downloaded from http://www.everyspec.com

M L-S-18471¢ AS)

sbutuiem pue SUOTIINIAFSUT butrezsdo

sbutuaes pue suoTzonAISUT burzeasdp

spunoduod burjjod

SI03eTITUT ITAFOS(H

. SIOBTITUT OTIFOSTA
(suo9) seotasp paieiaado sen
(SUU¥D) S90T1A9p pajenioe abLpTIIARD
¥YI-LJ uotjepTiea

pue uoTlEI}SUOCWSIp buTivdUTHUS TRTITUL
wagsdsqns uorsindoid

sbutyxewu ajTl oby

(Sqo9) seoTaep pejeasdo sy’

(SAYD) SeOTASP pelenijoe abpTizae)

spunodmoo HUT}Iod

sutd Ajeges punoab arqeaouwsy

S9UT UOTSSTWSURILY
sabprTiaaed

¥i-ud ‘uoTieprrea

pue uoTjeijsucwep butaesuibus Terl3TUl
SOUTT UOTSSTWsURL]

swajsdsqns uvorsindoad

sbutyxewu o311 9bHY

mwavﬁuuumu

LOILdNs

[ 2 S T

L*vLtite

ST L1 LTE

T Al Al A

t*oL°crete

303 UoT3edTITaeds
Texsuss ‘pajuawbtq ‘oTaauolserd
foATSIYPY ‘SaedIeW pue STRTISIEH DuTiIey

JO UOT3edDTITIUSPL
‘uaysds odeosy Aousbaouyg JFeaIdITY

(peseq-aayazed1od) sueyiaindjod ‘pesand
A{TeoTway) ‘punodwo)d burizjod puy burpion

uotjedtyroads
ubtseg [eaduss ‘OTA30LTd ‘IojzeTlTUIL

S90TAD( pojen3oy
ebpTazaen JO uoTIenieaxy puy ubrseq

peoaInboy I103vI0[000Y ‘Isqqny SUODTTTS
‘reota30eTd ‘punodwo) buriees

BUTHOOT-24TITSO]
‘HpuTUTE}OI-J[9S ‘osesTea-yOoTnd ‘urg

SeoTA®(Q PO3EN}DY 8bpTIIR) 204
sebprijae) JO uorjenieaiy puy ubisaq

dILIL

*penuUIluUO) ~ SNOLIYIIAIOHAS dIONHIHAHY J0 XHANI

SLLEY-H-TIN

G91S2~V~IINW

LYOvC-H-"IIN

6S9€EC~I—~TIH

S19e2~0~1IH

98G€C-S~TIH

09veC~d~TINW

S¢91e-a—"1IIH

#
oads

105



Downloaded from http://www.everyspec.com

M L- S 18471G( AS)

but3elg
wa3sdsqus uorsyndoag
welsdsqns uoTssTUSURI) TeubT:

5
(SLS) walsdsqns uoTssTWSURA} Teubis

SUOT}RAFSUOWIP oSoURLIOFISd I0F SITOTY2A 83,

usTueyoau ﬁﬁ.—l@.&ﬁ—. Juredalsex Jeprnoys
010D

MOTADI (V¥dd) waoﬂuum butgyooad uoTionpoad
JuswlvaI]} JBIH

IDUTVIUOD TRATAINSG

aguTejuod jusudinbe feataang

IBUTRIUOD TeATAINS
LA1ddns uabLxo adeosy
asutejuon jusudrobe Teataimg

LOArdns

—

A AN Al A 5

vrecrete

c*L°otg

[0 “h A A

pa3tsodeaq zodep uol ‘unutumiy ‘HBurieo)

aog uorjeorjyroeds ubtrseq Teasusd
‘adeosy mexdaTy ‘swalsds uorstudoad

a04 uoTy
~eoTyToadg Teasusn ‘swelsdsqns UOCTSSTU
~sued], Teubrs 3o uotjenieamg puy ubtrseqg

104 uotzeorgrosds Teasusn ‘porredoag
sutbug jep Io/puy 3eyood ‘buriysaj,
JOURWIAOI IS YOBIAL PUROIH A0 SITOTYSA
asa] ‘suelsds adeosy pPajleuWoOlINy MIAIATY

ao4 uofjedtyroadg Teiausn
‘butioeazsy-paianad ‘burioor-eriaauy
‘dn-aye], ssauxel jutexlsay ‘eoTAaq

, (swaasis
suodeapm TeAeN X04) OT[AI0oy ‘Ionboeq]

FJO 3aoddng woT1edTITIASDA puy ‘uotleptieA

‘SMRTADY SS9D01g~UI ‘TedTuUyds] ‘Tenuey

sLoTTVY

UNTURYTI, PUY UNTUERT] JO JUSUREILL JesH

04 uoTjzedoTFroads
Texauasn ‘usabixo 3NOYITM ‘3ees
JIJRIADATY ‘ABUTEIUOD T TeAaTAINS

a0g uotrjeoryToads [rIsuan ‘usbAxQ Yl TM
‘3Je9g 3JRADATY ‘ABDUTEIUOD ITH TeAaTaang

ATLILL,

*panuTIUO) ~ SNOILWOIATIOHIS CHONIYFTITY 40 XHANI

88V E8-O~"TIH

9¢ LEB~d~TIH

086 1 8~0~"IIH

€L618-V~TIH

y1518-Q~"1IINH

CSEL8~TI~TIN

€0Z1L8-H-1INH

002 18-H-"TIKW

0¥0Ll8~-S~IINH

81018-5~TLH

[

#
oads

106



Downloaded from http://www.everyspec.com

M L-S-18471¢ AS)

juawsheuew uorTjeanbijyuod

A3 1T TqT3eduon ot3subewonlosTd

(OWHE/IWE) A3TTTqTIedwod OoT3oubewoilos]s
pue 9°0U2I3JASIUT OTIoubewonlvaTyd

A3 1T TqT3RdUucd oT3oubeuwosilosTd

(DRI/ING) L2TTTqTrieducd oTjaubewoildosTa

pue adUIAFIDJUT oT138ubevwoaldeTd

sToa3uoD wWajlsAsqus
SHUBWRITNDOI TeFUBUNUOATAUY

3onpoad JO UOT}eEdTITIUPIL
buryIen

sbutmeaq

sajeld buryievw
pug ‘uoTIONAZSUT ‘UOTIRDTITIUSPIL

syTndejes 39)00X pue SI0j0U JIVO0Y
¥I-Ld uorjepriea

pue uoTjeilsuowsp burassurbus TerjTUul
sbuTxeu 93t oby

EOHCHNS

* paNUTIUOYD

sJ9ATeM puy SuofleTaaq ‘sebueyd
Py E butiesurbuy-10a3u0D UOTIRANOTIFUOD  (O8Y—-ALS-AOT

zrersty
JO jusuwldINsesyl ‘sSOTISTIAVIDRIARYD
OL*1°€E - 92UBA9IIVUI OTISULBWMOAZOBTH COV-aLS-TINW
2°2°S°y @edouaaojasjul orzsubeuciionoTd JO© TOAIUOD
oYL x0d sjuaweiarnbesy A3rrTqraideosus

oLl e puy uolsSSTUWHd OTIDULRWOIIDSTI 19y ~ALS~TIN
A 4 A AR AR X STRUBTS UOT}e3}s MIIDITY LLY~GLS—TIKH
usudToby-

6°1°€ A1 TTTH 103 S2WLA}XI OTIBWITD  0LZ—-ALS—TIIW

Lyraedoag LAxelTITH

—.m.vpt—.m *s'n 30 buryrey ﬂOﬁuMUﬂwwuﬂwvH 0t | ~dLS-TIN
St , sbexols puy jusudrys Iod- Butiaen 6¢ L-ALS-TIH
rad A0 : soo13oRad butmeaq bButassutbud 00 L-TLS-00d

SMIVANVLS XYVYLITIW

. (sdTyo I0TOD
m.v—.p.m Hms@ﬂbﬂquuommu:maonwﬁvvmvmMOHoo, mmmlmamtamh

SQUVANVLS TVYAddd

v' P‘m'v

£°p 04 uorilroTIIOads Teasusy
P'VL°L°E ‘swaysds uorsyndoaxg odeossy Ma3IOIATVY Ly0S8~Y~"1IH
# dILIL #

' vaNd odds -

~ SNOILVOIJAIDIIS CHIDNIIIITY 40 XIAANT

107



Downloaded from http://www.everyspec.com

M L- S 18471G( AS)

suoTjesIjroeds
waysdsqns pue sjusauodwoos walsis adeosy

uoT3o9301d UOTSOII0D
s3aed Telsn

Lyazes welsdAg

UOTBTA JO PTatd

uoTIROTAqNY

sa3aodax 3893 Aaeumns

83893 uoToe(H

3897 wolsAs pur wajlsdsqns ‘jusuoduwo)
s3U94A® J9YlO

pue ‘smotaex ‘suorjoedsur ‘83893 YI-Id
s3aodaa 389,

saanpoooad pue saToT3IE 389

D Toaa]

syoed 371U
butbeyoey

soTTquesse efqexedsy
butjunodoe snie3ls uoTIvANDTIUCD

Juswebeuerw uoTIvANDIFUOD

LOEL NS

‘

S

€
€
(4
2

t

AR AT AL
ANRERES
OanFl FCM
€ v €
GNQ F.mlv

CP-’A Pom

N~
<@ o

qem.
Qma.MQ
.m.-m.-

lm.-

< <

UFQ
ON‘O

M m

- P..Nlm.v

ml
A.Pl

PC
4 L
mQ

< n n

(R AR AL

v ve

v've

Tad

30 uorjeaedsag ‘sjusunoog

pPo31eRIOOSSY pue uorjledTiToeds AXERTTTH
STe}oW ARTTWISSTd

sjuswaxTnbay weaboxd L3sjes wolsAs

3Fexoxty AAe3ITTH I04
sluswaiTnbey UOTSTA UOTIEIS MAIOATY

JuaudTnbg A2l TTIN JO UOTIedTIqN]

30 uoTjeaedaag ‘sixodey 3891
SpPOYISN 189 TejusuuoxTaug

JO buryoeg puy burbeyoed

I0J4 saanpadoag ‘Jusudrinby puy jaeg

juswabeuey puy
SuUeTd UOTFEZTPARPURIS TOJORIAFUOD

S8an1esy pojeIay pue SjuswaTd ejed
buTazuNoOOY Sn3w}sS uoT3RINBIFUOD

(uxod 3I0YS)
BIaAaTeN pPUyY SUOT}eTIA3(Q ‘sabuey)

buyassuThug~ToI3u0) uoTIRINDTIUOD

AILIL

*PANUTIUCD - SNOLINOTJTOAIS QIONHYHAAY A0 XAANI

196—-ALS~TIN

688-ALS~'IIW

288-QLS—-IIH

058-QLS-TIH

8€8~-ALS~1IIW

}€8-ULS~"IIH

018-GLS—~TIH

V6L-~ALS—1IR

089-ALS~"TINH

Z8¥—-ALS-"IIH

1 8¥-GLS—"TIN

#
oddas

108



Downloaded from http://www.everyspec.com

M L-S-18471¢ AS)

wols8As uoTlTsTNbOoR ®leq
we3sks uoryzTsTnbow ejeq

(¥0d) 3Tphne uotijeanbTyuod Tentsdyd

(¥Ddd) 3ITPhnE uoTieinbIIUucd TeuoTiouny TRUTI
(¥D9E) 3TPNE UOTIRINBIIUOD SUTTIsSEq BUTISSY,

{(¥DdI)
3TpPne uUoT3eANHTIUOD TRUOTIoUNy TeTITUL

sjaed piepue3s pue STeTIsjell JO UOT}IOIT8S

gpeadT @sTou asyndul

AyrTTqRUTRRUTRH
syoa3uod welsds sdeosdg
sTeo9p pue buriiey
sjaod sseody

£317TqT3edwoo oT39ubeworl}osTd
) suaj sAsqus

UOT3TUBT TEDTAIOS[d® I0F SUOTINEOVAJ

S590URIBITO ngﬂyowmm
A3 TTTqT3Rdwod 37dY}00D

80T3STTTRH

syaed paepuels pue STeETI9}eUl JO UOTIOD[IS

10drans

* panuTIUOCD

swajsdsqug puy
swolsSAs A132WITaL A0 SPOYIOW 1383

spaepuels AI3aWSTIL

sweaboag aoanduwo) puy ‘auvoudrnby swalsis
ao4 S3TPNY pue SmaTasy TeaTuyos]

uotjeotrddy
sorvdsoaey I10g SWIISAS Iduvlseq

Totaol3ed Amxy IoJ S3TUTT SSTON

SeT3TIToRd

puy jusudinbd ‘swoisds AxeTTTH

104 eTae3Ta) ubrseg butassutbuy uewny
uow sjuswaxrnbay
Texsusy ‘spratd OTjoubeuwoxnloaldg

ul spaezey aJURUPIQ JO UOTSNTOBAL

JFeADATY ATERTLTH
104 AI30WO09DH UOTILIS MOADATY

pIe) ejed UOTI TUNWUY

wexboag Foajzuo) siaed

ATLLL

- SNOIILVOIJAIDAAS CQHONIYIAHE A0 XHANT

€49 1-ALS~TIR

ZLS1-ALS-TIRW

126 1-ALS—TIH

S1GL-QLS~TIH

VLY L-QLS~TIN

CLY 1 ~-QLS-IIH

S8E L ~ULS~TIN

EEEL-ALS~IIH
L91 1~-GLS-TIH

S96-ALS~ITIH

"

#
oads

109



Downloaded from http://www.everyspec.com

M L- S 18471G( AS)

sbutmeiq

s3jaxed paepuels pue STRTIASIBW JO UOTIOVTOS

s3aed paepuels pue STRTIIFEUW JO UOTIOSTIS

bupioeg

gjaed Twyay

sOYSTUTd

s3aed Tejlsl

(II-¥Wd) II aro71axe LA3T{rqeutejutew plaTd
L3TTTqeTTe1 pojonaisuod weabeTp yooTq welsis
L3 TTTqRUTRRUTRW pUR AJTTIqeTTey

(I-¥Wd) I °[>Taxe A3T{iqeuTejurew platd

A3 ITTqRUTRIUTRR
Apn1s TejUsSWUOITAUY
L3 TTTIqRTT=SY
IoELans

L° L€

[ R

(A1

[ A 0 *

[ Al A A

[l A 0 A >

z g9y
1°G*Z°s*v
G°L*SY
[ AK RS
it 24
EL°L°P €
(R A%
#
wivd

B}BQ PUIBRTOOSEY puy sbhutmerq bPutisauthugy

WY, qu

ANVWHOD SWALSAS dIV TYAUN

puewuwo) swalsds ITy
Teaen aylL Ag paaoaddy (wxog xood)
spaepuelg 3 suorjeoryroads 3o ASTI

UOTIONAJEUOD DTOTYDA IYDBTTE A0g
posearay suorjezTuebIiQ FUSUUIDAOH-UON
3O Sspaepuels puy SuUoTIROTITOOdS

Z-dvys
~1ng~TI1IN

LV i-10d-TIW

SNILITING AYVLITIIW

(dHuN) sueiboxg
BOURUDJUTEH UOTIRTAY TRARN 9L

sZOTTY UMUTUNTY Puy wnupumyy
S9USTUTI 9AT309301g

saan1onIls aToTYsA 2oedsoasy Aol
sjUsWSTd PUY STRTISIEH OT[TeI=N

cTo6LY
ISNIAUNJO

SNOILONULSNI
Y69-NIaH~TIN

CEL-AdAH~TIN

G-ALJH-"IIH

SAOOHANVH XUVLITIH

104 sjusuwaainboy weaboug
(W/4) L3TiTqRUTRjUTER PUY A3TTIqeTrad
swelsis odeosy pajewoiny MaIdaTy

HITLIL

*PInuUTIUOY ~ SNOLIVOIIIDNIIS GHONIIFIIY 40 XHANX

L90C-ALS~TIN

#
odds

110



Downloaded from http://www.everyspec.com

M L- S 18471G( AS)

3

UOTSTA JO PTOTA
L Trrqrieducd 3 1d300o)n
UOT] EPOWWODOR IOQUDUMIIDITY

butyaen
butyorg
O Tea9]
sooTaDp BATSOTdx8-soATSOTAXH

spInT3F OTTnRIAPAH

sutd Ajsjes punoxb siqesousy
SOTASTITRE

S0T3STITRd
gTsiteue Ss913S

sbuT33Ty pue Sas0Yy OTISTITed

s3zed paepur3s pue STRTIASIRUW JO UOTIDITIS

IOALEns

*pInUTIUOD -

gret ey

[ A3

RESFAL S

1
(A
€°1°G

TG
AN RERE RS>
1°91°2° 2 €

8°1L°¢

8°L°E
(N A 4% >

L*¢reLTerece

UOTIRPTIRA (1L LVEE0E aY)

puy ‘jusudoyeang ‘ubiseq ‘(VYIAOd)
snjededdy uotjenteay MA9TA JO PIOTI oYl

sdxo) sutael puy TeaeN 86l
ayy ‘Aeaang oraxzowodoayjuy UOTIIRTAY

.mvﬁoﬂaud snoasbueq IsY3z0 puy soaTsordxy

‘ox9umo) @jelsIejurl ‘uorjeizaodsuexy,

paepueag
YITeod puy A3jejes AIasnpul Teasuss

butuzeM ‘ATquessy IowWraI}S

sooqpuey 8bpTa}ae) F9MOd
Jusud tnby

PO31eTOOSSY puy FJFRIDITY IOJ SI9OTAI(
peaenjoy obprajae) puy sabpTajae)

Joogpuey butasosutbuy A3TTIqRTIaN
Tenuer aqn, pPuy BSOH UOTIFeTAY
sme3sds uodesm 3JRIDITY JO UOTIONIFSUOD

puy ubTseq 104 uorlestyroeds Texauasn

AILIL

SNOIIMOIJIOHNAS QIONTIAIHY JO XIAANI

8L-49¢ L—XS
3a0day DIUN

(IL1s1909 a¥)

18-d91Z1L-AS
3aoday OLYN

6L1 NIy}
LL1-¥I06Y

016 L-¥4D6C
160l SUN
9€8L *ON

aaodsy
HIVAYN

L-00t-11
YIVAUN

CE-¥I-10
HINVANN

0Z-¥1-10
YIVYAUN

SLa0dad

yZ—as

odds

111



Downloaded from http://www.everyspec.com

INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
mbmiuipg comments and suggestions for improvements. All users of military standardization documents are invited to provide
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ackniowledgement will be mailed to you within 30 days to let you know thst your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor lo request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply suthorization
to wsive any portion of the referenced document(s) or Lo amend contractual requirements,

{Fald clong this line)

tFold olong this line}

DEPARTMENT OF THE NAVY .
Commanding Officer ‘ " |il
NO POSTAGE

Kaval Air Engineering Center NECESSARY

Engineering Specifications and Standards Department IF MAILED
IN THE

(ESSD), Code 93
Lokehurst, NJ 08733 UNITED STATES

rencry ronrmvarewsesioo | BUSINESS REPLY MAIL

-

FIAST CLASS PERMIT NO. 12503 WASHINLITHOND C
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

Commanding Officer

Naval Air Engineering Center

Cngineering Specifications and Standards Dept.
(ESSD), Code 93 :

Lakehurst, NJ 08733



(TO DETACH THIS FORM, CUT ALONG THIS LINE.)

Downloaded from http://www.everyspec.com

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
{See Instructions ~ Reverse Side )

1. DOCUMENT NUMBER 2. DOCUMENT TITLE gygrmM, ATRCREW AUTOMATED ESCAPE, EJECTION SEAT
MIL-5-18471G(AS) TYPR: _GENERAL SPECIFICATION FOR
3¢ NAME OF SUBMITTING OAGANIZATION 4. TYPE OF ORGANIZATION (Merk one)

1 VENDOR
J

D UBER

D MANUFACTURER

». ADDREES- (Street, City, 8tate, ZIF Couej

D OTHER (Specify):

5 PROBLEM AREAS
& Paragraph Number end Wording:

& Recommended Wording:

¢. Romson/Raticnsis for Kecommendation:

6. REMARKS

7¢. NAME OF SUBMITTER (Lasi, First, Mij - Optionsi 5. WORK TELEPHONE NUMBER (inciu -‘=?==|
Code) — Optionas!

. MAILING ADDRESS (Streel, City, Siate, ZIF Code] — Optional 8. DATE OF SUBMISSION rv/?s

DD FORM 1 426 PREVIOUS EDITION IS OBSOLETE. |

82 MAR



