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EASA eRules: aviation rules for the 21st century

Rules and regulations are the core of the European Union civil aviation system. The aim of the EASA
eRules project is to make them accessible in an efficient and reliable way to stakeholders.

EASA eRules will be a comprehensive, single system for the drafting, sharing and storing of rules. It
will be the single source for all aviation safety rules applicable to European airspace users. It will offer
easy (online) access to all rules and regulations as well as new and innovative applications such as
rulemaking process automation, stakeholder consultation, cross-referencing, and comparison with
ICAO and third countries’ standards.

To achieve these ambitious objectives, the EASA eRules project is structured in ten modules to cover
all aviation rules and innovative functionalities.

The EASA eRules system is developed and implemented in close cooperation with Member States and
aviation industry to ensure that all its capabilities are relevant and effective.

Published November 2018

! The published date represents the date when the consolidated version of the document was generated.
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Easy Access Rules for European Technical Standard Disclaimer
y E A S A Orders (CS-ETSO) (Amendment 10)

DISCLAIMER

This version is issued by the European Aviation Safety Agency (EASA) in order to provide its
stakeholders with an updated and easy-to-read publication. It has been prepared by putting together
all applicable certification specifications (CS). However, this is not an official publication and EASA
acceptsno liability for damage of any kind resulting from the risks inherent in the use of this document.
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Easy Access Rules for European Technical Standard Note from the editor
y E A S A Orders (CS-ETSO) (Amendment 10)

NOTE FROM THE EDITOR

CS paragraph titles are colour-coded and can be identified according to the illustration below. The
EASA Executive Director (ED) decision through which the paragraph was introduced or last amended
is indicated below the paragraph title(s) in italics.

Certification specification

ED decision

The format of this document has been adjusted to make it user-friendly and for reference purposes.
Any comments should be sent to erules@easa.europa.eu.
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Incorporated amendments

Incorporated ED Decision

ED Decision 2003/10/RM

ED Decision 2006/004/R
ED Decision 2007/017/R
ED Decision 2008/012/R
ED Decision 2009/014/R
ED Decision 2009/015/R
ED Decision 2010/010/R
ED Decision 2012/009/R
ED Decision 2013/012/R
ED Decision 2014/010/R
ED Decision 2016/006/R

CS (ED DECISIONS)

CSlssue No,AmendmentNo Applicability date

CS-ETSO/ Initial issue
CS-ETSO/ Amendment 1
CS-ETSO/ Amendment 2
CS-ETSO/ Amendment 3
CS-ETSO/ Amendment 4
CS-ETSO/ Amendment 5
CS-ETSO/ Amendment 6
CS-ETSO/ Amendment 7
CS-ETSO/ Amendment 8
CS-ETSO/ Amendment 9
CS-ETSO/ Amendment 10

INCORPORATED AMENDMENTS

24/10/2003
18/7/2006
25/12/2007
18/11/2008
21/10/2009
8/12/2009
21/12/2010
5/7/2012*
15/7/2013?
1/5/2014
2/5/2016

Note: To access the official versions, please click on the hyperlinks provided above.

This is the main applicability date defined in the ED Decision. However, the decision allowed that this CS was not applied to applications

received until 31 December 2012, if so requested by the applicant and providing that in such a case the applicant could demonstrate

that the process of development of the relevant part or appliance started before the entry into force of the ED Decision (5 July 2012),
in accordance with the specifications applicable atthat time.

This is the main applicability date defined in the ED Decision. However, the decision allowed that this CS was not applied to applications

received until 31 December 2013, if so requested by the applicant and providing that in such a case the applicant could demonstrate
that the process of development of the relevant part or appliance started before the entry into force of the ED Decision (15 July 2013),
in accordance with the specifications applicable atthat time.
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PREAMBLE

ED Decision 2016/006/R

Amendment 10

The following is a list of paragraphs affected by this amendment:

INDEX 2
ETSO-2C153 Newly introduced (NPA2014-23)

ED Decision 2014/010/R

Amendment 9
The following is a list of paragraphs affected by this amendment:

INDEX 1
ETSO-C165 Replaced by ETSO-C165a (NPA2012-02)

ED Decision 2013/012/R

Amendment 8

The following is a list of paragraphs affected by this amendment:

SubpartA Amended (NPA 2012-16)

INDEX 1

ETSO-C9c Deleted (NPA2012-16)

ETSO-C44c Replaced by ETSO-C44c Al (NPA2012-16)
ETS0-C45b Replaced by ETSO-C45b A1 (NPA2012-16)
ETSO-C47a Replaced by ETS0-C47a Al (NPA2012-16)
ETSO-C52b Deleted (NPA2012-16)

ETSO-C56b Replaced by ETSO-C56b A1 (NPA2012-16)
ETSO-C60b Deleted (NPA2012-16)

ETSO-C74d Deleted (NPA2012-16)

ETSO-C87a Newly introduced (NPA2012-16) replacing 2C87
ETS0-C106 Replaced by ETSO-C106 A1 (NPA2012-16)
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ETSO-C200 Newly introduced (NPA2012-16)

INDEX 2
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ETSO-2C91a

Deleted (NPA2012-16)

ED Decision 2012/009/R

Amendment 7

The following is a list of paragraphs affected by this amendment:

SubpartA
INDEX 1
ETSO-C31d
ETSO-C32d
ETSO-C55
ETSO-C62d
ETSO-C90c
ETSO-C95
ETSO-C126a
ETSO-C129a
ETSO-C154c
ETSO-C157a
ETSO-C158
ETSO-C159a
ETSO-C161
ETSO-C162a
ETSO-C166a
ETSO-C170
ETSO-C172
ETSO-C179a
ETSO-C184
ETSO-C194
ETSO-C195a
ETSO-C196a
INDEX 2
ETSO-2C70a
ETSO-2C126
ETSO-2C197

Amended (NPA 2011-12)

Deleted (NPA2011-12)

Deleted (NPA2011-12)

Replaced by ETSO-C55a (NPA2011-12)
Replaced by ETSO-C62e (NPA2011-12)
Replaced by ETSO-C90d (NPA2011-12)
Replaced by ETSO-C95a (NPA2011-12)
Newly introduced (NPA2011-12)
Deleted (NPA2011-12)

Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)
Replaced by ETSO-C161a (NPA2011-12)
Newly introduced (NPA2011-12)
Replaced by ETSO-C166b (NPA2011-12)
Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)
Newly introduced (NPA2011-12)

Replaced by ETSO-2C70b (NPA2011-12)

Deleted (NPA2011-12)
Newly introduced (NPA2011-12)

ED Decision 2010/010/R

Amendment 6

The following is a list of paragraphs affected by this amendment:

SubpartA Amended (NPA 2009-11)
INDEX 1
ETSO-Céd Replaced by ETSO-C6e (NPA2009-11)
ETSO-C8d Replaced by ETSO-C8e (NPA2009-11)
ETSO-C39b Replaced by ETSO-C39¢(NPA2009-11)
ETSO-C48 Deleted (NPA2009-11)
ETSO-C50c Deleted (NPA2009-11)
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ETSO-57a
ETSO-C58a
ETSO-C112c
ETSO-C123a
ETSO-C124a
ETSO-C135
ETSO-C139
ETSO-C144
ETSO-C145
ETSO-C146
ETSO-C155
ETSO-C165
ETSO-C176
ETSO-C177
ETSO-C190
INDEX 2
ETSO-2C37e
ETSO-2C38e
ETSO-2C48a
ETSO-2C112b
ETSO-2C169a

Deleted (NPA2009-11)

Deleted (NPA2009-11)

Newly introduced (NPA2009-11)
Replaced by ETSO-C123b (NPA2009-11)
Replaced by ETSO-C124b (NPA2009-11)
Replaced by ETSO-C135a (NPA2009-11)
Newly introduced (NPA2009-11)
Replaced by ETSO-C144a (NPA2009-11)
Replaced by ETSO-C145¢ (NPA2009-11)
Replaced by ETSO-C146¢ (NPA2009-11)
Newly introduced (NPA2009-11)

Newly introduced (NPA2009-11)

Newly introduced (NPA2009-11)

Newly introduced (NPA2009-11)

Newly introduced (NPA2009-11)

Deleted (NPA2009-11)

Deleted (NPA2009-11)

Newly introduced (NPA2009-11)
Replaced by ETSO-C112b (NPA2009-11)
Newly introduced (NPA2009-11)

ED Decision 2009/015/R

Amendment 5

The following is a list of paragraphs affected by this amendment:

INDEX 1
ETSO-C119b

Replaced by ETSO-C119¢c (NPA 2009-03)

ED Decision 2009/014/R

Amendment 4

The following is a list of paragraphs affected by this amendment:

INDEX 1
ETSO-C16

Replaced by ETSO-C16a (NPA 2009-08)

ED Decision 2008/012/R

Amendment 3

The following is a list of paragraphs affected by this amendment:

SubpartA Amended (NPA 2007-14)
INDEX 1
ETSO-C44b Replaced by ETSO-C44c (NPA2007-14)
ETSO-C45a Replaced by ETSO-C45b (NPA2007-14)
ETSO-C47 Replaced by ETSO-C47a (NPA2007-14)
ETSO-C56a Replaced by ETSO-C56b (NPA2007-14)
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Preamble

ETSO-C78
ETSO-C100b
ETSO-C121
ETSO-C132
ETSO-C142a
ETSO-C161
ETSO-C166a
ETSO-173
ETSO-174
ETSO-175
INDEX 2
ETSO-2C78
ETSO-2C512
ETSO-2C513
ETSO-2C514

Deleted (NPA2007-10)
Newly introduced (NPA2007-10)

Replaced by ETSO-C121a (NPA2007-14)

Newly introduced (NPA2007-10)
Newly introduced (NPA2007-14)
Newly introduced (NPA2007-14)
Newly introduced (NPA2007-14)
Newly introduced (NPA2007-14)
Newly introduced (NPA2007-14)
Newly introduced (NPA2007-14)

Newly introduced (NPA2007-10)
Newly introduced (NPA2007-10)
Newly introduced (NPA2007-10)
Newly introduced (NPA2007-10)

Amendment 2

The following is a list of paragraphs affected by this amendment:

INDEX 1
ETSO-C151a
INDEX 2
ETSO-2C509

ED Decision 2007/017/R

Replaced by ETSO-C151b (NPA 14-2005)

Newly introduced (NPA 14-2005)

Amendment 1

The following is a list of paragraphs affected by this amendment:

SubpartB - Listof ETSOs
INDEX 1

Amended

ED Decision 2006/004/R

ETSO-C13f Newly introduced

INDEX 2

ETSO-2C70a Newly introduced

ETSO-2C112a Replaced by ETSO-2C112b
ETSO-2C502 Newly introduced

ETSO-2C503 Newly introduced

ETSO-2C504 Newly introduced

ETSO-2C505 Newly introduced

Powered by EASA eRules Page 20 of 683| Nov 2018


http://easa.europa.eu/
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2007-10
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-14-2005
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-14-2005

Easy Access Rules for European Technical Standard SUBPART A — GENERAL
x E AS A Orders (CS-ETSO) (Amendment 10)

SUBPART A - GENERAL

ED Decision 2013/012/R

1. APPLICABILITY

1.1

1.2.

Requirements for the issue of European TechnicalStandard Order (ETSO) authorisations
are found in Part-21, Section A, Subpart O.

Marking requirements for the issue of European Technical Standard Order authorisations
are found in Part-21, Section A, Subpart Q.

2. ENVIRONMENTAL AND SOFTWARE STANDARDS TO MEET TECHNICAL CONDITIONS

2.1

2.2

2.3

2.4

Environmental standards:

Unless otherwise stated in the paragraph 3.1.2 of the specific ETSO, the applicable
environmental standards are contained in EUROCAE/RTCA document ED-14D change
3/D0-160D change 3 “Environmental Conditions and Test Procedures for Airborne
Equipment”, dated December 2002, or ED-14E/DO-160E dated March 2005 or ED-
14F/DO-160F dated March 2008 or ED-14G/RTCA-160G dated December 2010.

It is not permissible to mix versions within a given qualification programme.
Software standards
When the equipment includes airborne software

Unless otherwise stated in paragraph 3.1.3 of the specific ETSO, one acceptable means
of compliance for the development of the airborne software is outlined in the latest
revision of AMC 20-115 on software considerations in Airborne Systems and Equipment
Certification.

Software level also called Item Development Assurance Level (IDAL) may be determined
by using the guidance proposed in section 2.4. The applicant must declare the software
level(s) to which the software has been developed and verified.

Airborne electronic hardware (AEH)

If the article contains a complex Application-Specific Integrated Circuit (ASIC) or complex
programmable logic (e.g. Programmable Array Logic components (PAL), Field-
Programmable Gate Array components (FPGA), General Array Logic components (GAL),
or Erasable Programmable Logic Devices) summarised as complex electronic hardware to
accomplish the function, develop the component according to EUROCAE/RTCA document
ED-80/D0-254 “Design Assurance Guidance for Airborne Electronic Hardware”, dated
April 2000.

Supplemental guidance material for all other Airborne Electronic hardware (including
boards, SEH, use of COTS devices) included in the ETSO article may be found in ‘EASA CM-
SWCEH-001 Development Assurance of Airborne Electronic Hardware’ Issue 01 revision
01, dated March 2012.

Design Assurance Levelalso called Item Development Assurance Level (IDAL) for Airborne
Electronic Hardware (AEH) may be determined by using the guidance proposed in section
2.4.The applicant must declare the Design Assurance level(s) to which the AEH has been
developed and verified.

Failure conditions classification and development assurance
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During the development of equipment, consideration should be given to failure
conditions, the equipment should then be developed in accordance with their possible
effects at system and aircraft level (see AMC CSxx.1309 for further guidance).

Where the effects at system or aircraft level are not known, due to non-availability of
aircraft or system design data, assumed failure classifications may be used but at a
minimum to the level required in the ETSO.

Classification of failure conditions at equipment level may change as a result of particular
aircraft installation architecture and characteristics.

EUROCAE/SAE document ED-79A/ARP 4754A ‘Guidelines for development of civil Aircraft
and Systems’ dated December 2010 may be used to assign the Development Assurance
Level of the equipment, software and AEH. The document may be used as well as
guidance to ensure a proper development, validation and verification of the ETSO and
the functional equipment requirements.

The equipment shall be developed according to, at least, the development assurance
level appropriate to the failure condition classifications.

For system development assurance, including guidance for failure condition
classifications, the applicant may use EUROCAE/SAE document ED-79A/ARP 4754A
“Guidelines for development of civil Aircraft and Systems” dated December 2010.

3. ADDITIONAL INFORMATION

3.1

3.2

In some ETSO's, reference is made to an associated FAA standard and in these cases the
FAA standardis attachedtothe ETSO. Where in the associated “FAA” standard, reference
is made to “FAA” of “FAR”, it should be substituted by the equivalent reference, “Agency’
or “Part/CS”.

The following addresses are provided below:
- EUROCAE documents may be purchased from:

European Organisation for Civil Aviation Equipment

102 rue Etienne Dolet, 92240 Malakoff, France.

Telephone: +33 14092 79 30; Fax +33 146 55 62 65
(E-mail: eurocae@eurocae.net, website: www.eurocae.net)

- RTCA documents may be purchased from:

Radio Technical Commission for Aeronautics, Inc.
1828 L Street NW, Suite 805, Washington DC 20036, USA

(Website: www.rtca.org)

- SAE documents may be purchased from:

— Society of Automotive Engineers, Inc.
400 Commonwealth Drive, WARRENDALE, PA 15096-001, USA

(Website: www.sae.org)
- NAS specifications may be obtained from:

- Aerospace Industries Association (AlA)
1327 Jones Drive, Ann Arbor, Ml 48105, USA
(Website: www.techstreet.com)

- FAA Standards may be purchased from:
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Superintendent of Documents, Government Printing Office
732N Capitol Street NW, Washington DC20401, USA
(Website: www.gpoaccess.gov)

- MIL Specifications may be obtained from:

DODSSP, Standardization Documents Order Desk
Building 4D, 700 Robbins Avenue, PHILADELPHIA, PA19111-5094, USA
(Website: http://dodssp.daps.mil/)

- ASTM documents may be purchased from:

American Society for Testing and Materials, ASTM International,
100 Barr Harbor Drive, PO Box C700, West Conshohocken, Pennsylvania 19428-
2959, USA.

(Website: www.astm.org)

[Amdt ETSO/3]
[Amdt ETSO/6]
[Amdt ETSO/7]
[Amdt ETSO/8]
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SUBPART B - LIST OF ETSOs

ED Decision 2006/004/R

This Subpart contains two Indexes:

1 INDEX 1

1.1

Index 1 lists all those ETSOs which are technically similar to FAA-TSOs.

1.2 When an article has been approved by the Agencyto a ETSO listed in Index 1 the article
is to be permanently marked with the appropriate ETSO number. Also, all documentation
associated with Certification and Release for installation on an aeroplane must record
this ETSO number. The ‘E’ Symbol signifies that the article has been certified to the
relevant ETSO by the Agency.

1.3 Itshould be noted that some FAA-TSO numbers have not been listed in Index 1 because
they have not been published by the Agency and cannot therefore be certified or
identified by a ETSO number.

1.4 Index 1 will be updated from time to time, to reflect the latest edition of a ETSO, for
example ETSO-Clb to ETSO-Clc. However, this does not mean that previous editions
cannot still be used; it merely means that for new applications it would be the general
rule to certificate to the latest edition. Exceptions to this rule would be subject to
negotiation with the Agency.

1.5 The ETSO numbering system is explained as follows:

- ETSO-C5e means: European TSO-Number and revision letter, and so
- ETSO-C95 with no revision letter means initial issue.
NOTE: Copies of ETSOs are listed in Index 1.

2 INDEX 2

2.1 Index 2 lists all those ETSOs which are not technically similar to FAA-TSOs; examples are:
(a) Deviations from an FAA-TSO; or
(b)  When an FAA-TSO does not exist for a particular application.

2.2 Index 2 ETSOs will be numbered as follows:

ETSO-2C41d, in which the 2 denotes that it is from Index 2.
NOTE: Copies of ETSOs are listed in Index 2.

2.3 Index 2 will be updated from time to time, to reflect the latest edition of an ETSO, for
example ETSO-2C11b to ETSO-2C11c. However, this does not mean that previous editions
cannot still be used; it merely means that for new applications it would be the general
rule to certificate to the latest edition. Exceptions to this rule would be subject to
negotiation with the Agency.

[Amdt ETSO/1]
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INDEX 1 EUROPEAN TECHNICAL STANDARD ORDERS

ETSO-Clc

ED Decision 2003/10/RM (applicable from 24.10.2003)
Cargo Compartment Fire Detection Instruments
1 Applicability

This ETSO givesthe requirements which cargo compartment fire detection instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) 8036 ,,Cargo Compartment
Fire Detection Instruments”, dated April 1, 1985.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None.
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C2d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Airspeed Instruments
1 Applicability

This ETSO gives the requirements which new models of airspeed instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) 8019 ,Airspeed
Instruments”, dated March 30, 1981.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2

3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C3d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Turn and Slip Instruments
1 Applicability

This ETSO gives the requirements which new models of turn and slip instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) 8004 ,Turn and Slip
Instruments”, dated September 1975.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C4c

ED Decision 2003/10/RM (applicable from 24.10.2003)
Bank and Pitch Instruments
1 Applicability

This ETSO gives the requirements which bank and pitch instruments that are manufactured on
or after the date of this ETSO must meet in order to be identified with the applicable ETSO
marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS-396B, ,,Bank
and Pitch Instruments®, dated July 15, 1958, asamended and supplemented by this
ETSO:

(i) Conformance with the following paragraphs of AS-396B is not required: 3.1;
3.1.2; 3.2, 4.3.5.

(i)  Substitute the following for paragraph 7. of AS-396B : ,Performance tests:
The following tests in addition to any other deemed necessary by the
manufacturer, shall be the basis for determining compliance with the
performance requirements of this standard.”

3.1.2 Environmental Standard
As specified in SAE document: AS-396B.
3.1.3 Computer Software

None
3.2 Specific
None
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.

In addition the following information shall be legibly and permanently marked on the
equipment: Nominal power input rating (electrical voltage and frequency, vacuum or air
pressure).

4.2  Specific

None.
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5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C5e

ED Decision 2003/10/RM (applicable from 24.10.2003)
Direction Instrument, Non-magnetic (Gyroscopically Stabilized)
1 Applicability

This ETSO gives the requirements which new models of direction instruments, non-magnetic
(gyroscopically stabilized) that are manufactured on or after the date of this ETSO must meet in
order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 8021
,Direction Instrument, Non-Magnetic (Gyroscopically Stabilized)“, dated March 16,
1981.

3.1.2 Environmental Standard

See CE-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-Cé6e

ED Decision 2010/010/R (applicable from 21.12.2010)
Direction Instrument, Magnetic (Gyroscopically Stabilized)
1 Applicability

This ETSO gives the requirements which new models of direction instruments, magnetic
(gyroscopically stabilized) that are manufactured on or after the date of this ETSO must meet in
order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS-8013A,
“Direction Instrument, Magnetic (Gyroscopically Stabilized)”, dated September
1996, as modified by Appendix 1 of this ETSO.

3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1
3.1.3 Computer Software
See CS-ETSO Subpart A paragraph 2.2
3.1.4 Electronic Hardware Qualification
See CS-ETSO Subpart A paragraph 2.3
3.2 Specific
3.2.1 Failure Condition Classification
See CS-ETSO Subpart A paragraph 2.4

Failure of the function defined in paragraph 3.1.1 of this ETSO has been determined
to be a major failure condition.

4 Marking
4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None. Clarification: SAE AS 8013A paragraph 3.15 is not applicable.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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[Amdt ETSO/6]
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APPENDIX 1 TO ETSO-C6E — MODIFICATION TO MPS FOR DIRECTION
INSTRUMENT, MAAGNETIC (GYROSCOPICALLY STABILIZED)

Modify AS8013A as follows:

SAE AS8013A reference:

Section 3.4:

Exceptfor small parts (such as knobs, fasteners, seals,
grommets, and small el ectrical parts) that would not
contribute significantly to the propagation of a fire,
all materials must be self-extinguishing when tested
in accordance with the requirements of Federal
Aviation Regulation25.1359(d)and Appendix F
thereto, with paragraph (b) of Appendix F or may be
configured as used.

[Amdt ETSO/6]

ED Decision 2010/010/R

Replace with:

Exceptfor small parts (knobs, fasteners, seals,
grommets, and small el ectrical parts) that do not
contribute significantly to the propagation of a fire,
all materials must be self-extinguishing when tested
accordingto EASACS 25.869(a). See further to
Appendix F, Part| (b)(2), Specimen configuration, for
currentrequirements.
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ETSO-C7d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Direction Instrument, Magnetic Non-stabilized Type (Magnetic Compass)
Applicability

This ETSO gives the requirements which new models of direction instruments, magnetic non-
stabilized type (magnetic compass) that are manufactured on or after the date of this ETSO
must meet in order to be identified with the applicable ETSO marking.

Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 398A
,Direction Instrument, Magnetic Non-Stabilized Type (Magnetic Compass)“, dated
July 15, 1958 ,reaffirmed October 1984“ (if TSO) except as amended and
supplemented by this ETSO:

(i) Conformance with the following paragraphs of AS 398A is not required: 3.1;
3.1.1; 3.1.2; 3.2.

(i)  Substitute the following for paragraph 7 of AS 398A:

»Performance tests: the following tests in addition to any others deemed
necessary by the manufacturers, shall be the basis for determining
compliance with the performance requirements of this standard.”

3.1.2 Environmental Standard
The environmental conditions and test procedures in SAE AS 398A are to be used.

3.1.3 Computer Software

None
3.2 Specific
None
Marking

4.1 General

Marking is detailed in CS-ETSO Subpart A.
4.2  Specific

None.

Availability of Referenced Document
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See CS-ETSO Subpart A paragraph 3.
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ETSO-C8e

ED Decision 2010/010/R (applicable from 21.12.2010)
Vertical Velocity Instrument (Rate-of-Climb)
1 Applicability

This ETSO gives the requirements which new models of vertical velocity instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 8016A
“Vertical Velocity Instruments (Rate-of-climb)”, dated September 1996.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.
3.1.4 Electronic Hardware Qualification

See CS-ETSO Subpart A paragraph 2.3.

3.2 Specific

3.2.1 Failure Condition Classification

See CS-ETSO Subpart A paragraph 2.4

Failure of the function defined in paragraph 3.1.1 of this ETSO has been determined
to be a minor failure condition.

4 Marking
4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
See SAE AS 8016 paragraph 1.2
5 Availability of Referenced Document
See CS-ETSO Subpart A paragraph 3.
[Amdt ETSO/6]
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ETSO-C10b

ED Decision 2003/10/RM (applicable from 24.10.2003)

Aircraft Altimeter, Pressure Actuated, Sensitive Type

1 Applicability
This ETSO givesthe

requirementswhich altimeters pressure actuated that are manufacturedon

or after the date of this ETSO must meet in order to be identified with the applicable ETSO

marking.
2 Procedures

2.1 General

Applicable procedures are detailed in CS-ETSO Subpart A.

2.2 Specific

None.

3 Technical Conditions

3.1 Basic

3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 392C,
,Altimeter, Pressure Actuated Sensitive Type”, revision date February, 1959 with
the following exceptions, and as amended and supplemented by this ETSO:

Exceptions

(i)

(ii)

(iii)

The following specifically numbered paragraphsin AS 392C do not concern
minimum performance and therefore are not essential to compliance with
this paragraph: 3.1, 3.1.1, 3.1.2, 3.2, 3.2(a)(b)(c)(d)(e)(f).

In lieu of Section 7. in AS 392C, it is a requirement that the altimeters
covered by this section be capable of successfully passing the test in
paragraphs 7.1 through 7.5 and an External Case Pressure Test which is as
follows:

External Case Pressure Test The static pressure source of the instrument
shall be sealed when an ambient temperature of 25°C and an ambient
pressure of 29.92 inches (absolute) of mercury have been achieved. The
ambient pressure shall then be increased at a rate of 20 inches of mercury
in two seconds to 50 inches (absolute) of mercury and held at that pressure
for three minutes. There shall be no adverse effect on the instrument or its
accuracy.

The ,,Reference Section” under Table Il of AS 392C is not applicable.

3.1.2 Computer Software

None
3.2 Specific
None

4 Marking
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4.1 General

Marking is detailed in CS-ETSO Subpart A Paragraph 1.2. In addition, the maximum
altitude for which altimeter is qualified to operate shall be legibly and permanently
marked.

4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ED Decision 2006/004/R (applicable from 18.7.2006)

Life Preservers
1 Applicability

This ETSO gives the requirements which life preservers that are manufactured on or after the
date of this ETSO, must meet in order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard
Standards set forth in the appendix 1 to this ETSO.

3.1.2 Environmental Standard

None
3.2 Specific
None
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
As given in Appendix 1.
5 Availability of Referenced Document
See CS-ETSO Subpart A paragraph 3.

Federal Test Method Standards No 191A may be obtained (or purchased) from the General
Service Administration, Business Service Center, Region 3, 7th and D Streets, S.W., Washington
DC 20407.

[Amdt ETSO/1]
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APPENDIX 1 TO ETSO-C13F -

MINIMUM PERFORMANCE STANDARD FOR LIFE PRESERVERS

ED Decision 2006/004/R

1. Purpose. This standard provides the minimum performance standards for life preservers.

2. Scope. This standard covers inflatable (Type 1) and non-inflatable (Type I1) life preservers. Both
Type | and Type Il life preservers are divided into the following four categories: “Adult,” “Adult-
Child,” “Child,” and “Infant-Small Child.”

3. Materials. The materials used must be of a quality which experience and/or tests have
demonstrated to be suitable for use in life preservers.

3.1 Non-metallic Materials.

3.1.1 The finished device must be clean and free from any defects that might affect its

function.

3.1.2 Coated fabrics and other items, such as webbing, subject to deterioration must
have been manufactured not more than 18 months prior to the date of delivery of
the finished product or requalified per paragraph 5.1 Material Tests of this

standard.

3.1.3 The materials must not support fungal growth.

3.1.4 Coated fabrics, including seams, subject to deterioration used in the manufacture
of the devices must retain at least 90 percent of their original physical properties
after these fabrics have been subjected to accelerated ageing test specified in
paragraph 5.1 Material Tests of this standard.

3.1.4.1 Strength. Coated fabrics used for these applications must conform

to the following minimum strengths after ageing:
Tensile Strength (Grab Test)

Warp 37 N/mm (210 pounds/inch)

Fill 32 N/mm (180 pounds/inch)

Tear Strength

1.8 x 1.8 N/mm (10 x 10 pounds/inch) (Tongue Test) or
1.8 x 1.4 N/mm (10 x 8 pounds/inch) (Trapezoid Test)

3.1.4.2 Adhesion. In addition to the requirements of 3.1.4.1, coatedfabrics

must meet the following minimum strength after ageing:
Coat Adhesion
1.8 N/mm width at 21 +3°C at a separation rate of 50 to 65 mm/minute

(10 pounds/inch widthat 70 +5 degrees Fat a separationrateof2.0to 2.5
inches/minute).

3.1.4.3 Permeability. For coated fabrics used in the manufacture of inflation

chambers, the maximum permeability to helium may not exceed 5
liters/square meterin 24 hours at 25°C (77 degreesF) or its equivalent
using hydrogen. The permeameter must be calibrated for the gas
used. In lieu of this permeability test, an alternate test may be used
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provided the alternate test hasbeenapproved asan equivalent to this
permeability test by the Agency

3.1.5 Seam Strengthand Adhesives. Cemented or heat sealable seams used in the
manufacture of the device must meet the following minimum strength
requirements.

3.1.5.1 Cemented Seams. Seams using adhesive on coated fabrics must be
sealed with tape having a minimum width of 30 mm (1 3/16 inches).
Devices manufactured with cemented seams must meet the following
minimum strength requirements:

Seam Shear Strength (Grab Test)

30.6 N/mm width at 24°C (175 pounds/inch width at 75 degrees F)
7.0 N/mm width at 60°C (40 pounds/inch width at 140 degrees F)
Peel Strength (Peel Test)

1.8 N/mm width at 21°C (10 pounds/inch width at 70 degrees F)

3.1.5.2 Heat Sealed Seams. The application of tape over heat sealed seams
is optional. Devices manufactured with heat sealed seams used in the
manufacture of the device must meet the following minimum
strength requirements:

Seam Strength (Grab Test)
7.9 N/mm width at 21°C (45 pounds/inch width at 70 degrees F)
5.3 N/mm width at 60°C (30 pounds/inch width at 140 degrees F)

3.1.6 Seam Tape. Iftape is used, the fabric used for the seam tape must have a
minimum breaking strength (Grab Test) of not less than 8.8 N/mm
(50 pounds/inch) width in both the warp and fill directions. When applied to
the seam area, the adhesion strength characteristics must meet the seam
strength requirements in paragraph 3.1.5.

3.1.7 Materials Other Than Coated Fabrics.

3.1.7.1 Webbing. Webbing used to attach the life preserver to the wearer
must have a minimum tensile strength of 1023 N (230 pounds).

3.1.7.2 Thread. Thread used in the life preserver must be Size E nylon or
equivalent with a minimum tensile strength of 38 N (8.5 pounds).

3.1.8 Flammability. The device (including packaging) must be constructed of
materials which are in compliance with CS-25.853(a) [Appendix F, Part |

(@)(2)(iv)].

3.1.9 Molded Nonmetallic Fittings. Molded nonmetallic fittings must retain their
physical characteristics when subjected to temperatures of —51 to +71°C
(- 60 to +160 degrees F).

3.2 Metallic Parts. All metallic parts must be made of corrosion resistant material or
must be suitably protected against corrosion.

4, Detail Requirements.

4.1 Design and Construction.
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4.1.1 Reversibility. The life preserver must perform itsintended function whenreversed,
unless the design of the preserver precludes the probability of improper donning.

4.1.2 Compartmentation, Type | Life Preserver. Aninflatable life preserver may have one
or more separate gas tight flotation chambers. Each separate flotation chamber
must meet the inflation requirements of paragraph 4.1.4.

4.1.3 Protection Against Abrasion and Chafing, Type | Life Preserver. The flotation
chambers must be protected in such a manner that metallic or nonmetallic parts
do not cause chafing or abrasion of the material in either the packed or inflated

condition.

4.1.4 Inflation, Type | Life Preserver.

4.1.4.1 Oral Inflation. A means must be provided by which the wearer,

excluding child and infant-small child wearers who would require
adult assistance, without previous instruction, may inflate each
flotation chamber by blowing into a mouthpiece. The mouthpiece for
oral inflation must be readily available to the wearer without
interfering with the wearer’s face or body. For infant-small child and
child life preservers, the oralinflation means must be readily available
to assisting persons.

4.1.4.2 OralInflation Valve. The opening pressure of the oral inflation valve,

with no back pressure applied to the valve, may not exceed 3 kN/m?
(0.44 pounds per square inch gage (psig)). The oralinflation valve may
not leak when back pressure throughout the range from 0 — 69 kN/m?
(0 psig through 10 psig) is applied. The joint between the oral inflation
valve and the flotation chamber may not fail when a 445 N (100-
pound) tensile load is applied for at least 3 seconds outwardly from
and perpendicular tothe surface of the flotation chamber at the point
of valve attachment. To support the flotation chamber fabric during
load application, an adapter having an inside diameter atleast 19 mm
(3/4 inch) larger than the outside diameter of the valve at the point of
attachment must be used.

4.1.4.3 Manual Mechanical Inflation. A means must be provided by which

the wearer, or person assisting a child or infant-small child wearer
who would require adult assistance, without previous instruction,
may inflate each flotation chamber of the life preserver by manual
operation.

4.1.4.3.1 GasReservoir. Areservoir containing a suitable compressed
gas must be provided to inflate each flotation chamber of the
life preserver. If carbon dioxide (CO,) cylinders are used, the
standards of MIL-C-601G Amendment 1 dated August 31, 1972
or the equivalent are acceptable not withstanding any size or
weight limitations.

4.1.4.3.2 Pull Cord Assembly. The mechanical inflation means must
have a pull cord assembly for each gas reservoir. The pull cords
must be identical in length, clearly visible, and extend between
38 to 76 mm (1 1/2 to 3 inches) below the edge of the life
preserver. The end of each pull cord assembly must be attached
to a red pull knob or tab having rounded edges.
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4.1.5

4.1.6

4.1.7

4.1.8

Deflation, Type | Life Preserver. A means by which the wearer or the person
assisting a child or infant-small child wearer who would require adult assistance,
may quickly deflate eachflotation chamber must be provided. Use of the deflation
means may not preclude subsequent re-inflation of the flotation chamber by either
oral or mechanicalinflation means. Inadvertent deflation of the flotation chamber
must be precluded. In particular, inadvertent deflation from movement of a child
or infant-small child and deliberate deflation by a child or small child must be
precluded.

Functional Temperature Range. The life preserver must be capable of satisfactory
inflation after exposure for a minimum period of five minutes to the temperature
range from —40 to +60°C (-40 to +140 degrees F).

Overpressure Protection. Type | Life Preserver. A flotation chamber, when orally
inflated to a operating pressure not less than 7 kN/m2 (1 psig), must not burst upon
subsequent discharge of the mechanical inflation system.

Buoyancy. The life preserver must provide a buoyant force not less thanthat shown
in Table I, Minimum Buoyant Force. The buoyant force of the life preserver is equal
to the weight of the volume of fresh water displaced by the life preserver when
totally submerged. Buoyancy must be demonstrated using the standard gas
reservoirs described in 4.1.4.3.1 without further oral inflation, starting from a
vacuumed flat unit.

TABLE I, MINIMUM BUOYANT FORCE

Category of preserver Weight of wearer Minimum buoyant force in fresh
(kg / pounds) water at 21 £3°C (70 £ 5 degrees F)
(N / pounds)
Adult Above 41kg (90 pounds) 156N (35 pounds)
ination 16kg (35 pounds) and above 156N (35 pounds)
16kg (35 pounds) to 41kg (90 pounds) 111N (25 pounds)
Under 16kg (35 pounds) 89N (20 pounds)

Adult- ChildComb
Child
Infant-Small Child

4.1.9

Flotation Attitude.

4.1.9.1 Adult, Adult-Child, and Child Life Preservers. The life preserver must, within
5 seconds, right the wearer, whois in the water ina face-down attitude. The
life preserver must provide lateral and rear support to the wearer’s head
such that the mouth and nose of a completely relaxed wearer is held clear
of the water line with the trunk of the body inclined backward from the
vertical position at an angle of 30 degrees minimum.

4.1.9.2 Infant-Small Child Life Preservers. The life preserver must prevent contact
of the wearer’s upper torso (i.e., from the waist up) with the water. There
must be a means to confine the wearer in the proper position for utilization
of the life preserver and prevent the wearer from releasing the confining
means. With the wearer in the most adverse condition of weight and
position attainable whenthe confining means are properly used, there must
be no tendency of the life preserver to capsize or become unstable, take on
water, or allow contact of the upper torso with water. Means must be
provided to prevent the entrapment of rain or choppy water.
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4.2

4.1.10Tether Infant-Small Child Category Life Preserver. A tether not less than 2.83 m
(72 inches) in length, must be attachedtothe infant-small child life preserver. The
attach point must be located such that the flotation attitude specified in paragraph
4.1.9.2is maintained when the line is under sufficient tension to remove the slack
as when held by an adult in the water. With the life preserver on the infant-small
child, there must be provisions for stowing or securing the tether in a manner that
it remains readily accessible and will not dangle loosely so as to pose a hazard
during an emergency evacuation.

4.1.11 Life Preserver Retentionand Donning Characteristics. The means of retaining the
life preserver on the wearer, excluding infant-small child wearers, must require
that the wearer secure no more thanone attachment and make no more than one
adjustment for fit. It must be demonstrated, in accordance with the donning tests
specified in paragraph 5.9, that at least 75% of the total number of test subjects
and atleast 60% of the test subjects in each age group specified in paragraph5.9
can don the life preserver within 25 seconds unassisted, starting with the life
preserver in its storage package. Percentage calculations may not be increased
when rounded off. It must be demonstratedthat anadult unassisted caninstall an
appropriate life preserver on another adult or a child within 30 seconds. It also
must be demonstrated, in accordance with the donning tests specified in
paragraph5.9, that 60% of the adult test subjects can install an infant-small child
dummy in an infant-small child life preserver within 90 seconds.

4.1.12 Comfort, Fit, and Adaptability. The design of the life preserver must be such that:
4.1.12.1 After donning, inadvertent release by the wearer is not likely.

4.1.12.2 Adjustment may be made by the wearer, or the person assisting a child
or infant-small child wearer, while in the water.

4.1.12.3 Unobstructed view by the wearer, excluding infant-small child wearers, is
allowed in both the forward and sideward directions. An observation
window must be provided for viewing of aninfant-small child wearer by the
assisting person if the life preserver is enclosed.

4.1.12.4 Blood circulation of the wearer is not restricted.
4.1.12.5 The wearer’s breathing is not restricted.

4.1.13 Survivor Locator Light. The life preserver must be equipped with a survivor locator
light which meetsthe requirements of ETSO-C85a. The light must be automatically
activated. Thiscan be accomplished upon contact with water, upon inflation or by
any other means not requiring additional user action.

4.1.14 Life Preserver Package. A package must be provided for the life preserver for
storage of the life preserver on board the aircraft. The means of opening the
package must be simple and obvious, and must be accomplished in one operation
without the use of any tool or excessive physical force.

4.1.15 Color. The color of the life preserver must be an approved international orange-
yellow or similar high visibility color. The color of the flight crew life preservers may
be an approved red-orange or similar high visibility contrasting color.

Marking. The following information and instructions must be shown:
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4.2.1

4.2.3
4.2.4

4.2.5

Pictorial Presentation. The proper donning procedure and other operational
instructions on the use of the life preserver must be simple, obvious, and presented
primarily pictorially with minimum use of words.

4.2.1.1 Orientation of Instructions. Instructions pertaining to operations which
would normally be accomplished after the life preserver has been donned
must be oriented so that the wearer, or the person assisting a child or an
infant-small child wearer, may read them while in the water.

4.2.1.2 Readabilityin Emergency Lighting Conditions. Size, position, and contrast
of instructions must be such that the pictorial descriptions and written
instructions are easily distinguishable and readable in low level illumination.
The markings and instructions must be readable by a person having 20/20
vision at a minimum viewing distance of 610 mm (24 inches) with
illumination no greater than 0.54 Ix (0.05 foot-candle). For written
instructions, an acceptable means of complying with this requirement is by
use of bold lettering approximately 5.6 mm (0.22 inch) high with a stroke
width of 1.2 mm (0.047 inch).

Date of manufacture of fabric (month and year).

Size category: “Adult,” “Adult-Child,” “Child,” or “Infant-Small Child,” as
appropriate and weight limitation of each category.

The life preserver package must clearlyindicate that it contains a life preserver, the
size category and the weight limitation of the life preserver. The package also must
be marked with the life preserver ETSO and part number or the information must
be visible through the package.

5. Tests.

5.1 Material Tests. The material properties specified in paragraph 3 of this standard must be
conducted in accordance with the following test methods or other approved equivalent
methods:

Accelerated AgeMethod 5850 Per Note (9)(1)

Tensile Strength (Grab Test) Method 5100 Per Note (9)(7)

Tear Strength (Trapezoid Test) Method 5136 Per Note (9)(5)
(Alternateto Trapezoid Testsee 3.1.4.1)

Ply Adhesion Method 5960 Per Note (9)(3)

CoatAdhesion Method 5970 Per Note (9)(8)

Permeability Method 5460 Per Note (5)(6)

Seam Shear Strength Per Note (9)(2)

Seam Peel Strength Method 5960 Per Note (9)(3)

Flammability CS-25, Appendix F, Part1(b)(5),
Horizontal Burn Rate Per Note (4)

NOTES:

(1) Samples of coated fabric and seams for the accelerated ageing tests must be
exposed to a temperature of 70 + 3°C (158 + 5 degrees F) for not less than 168
hours. After exposure, the samples must be allowed to cool to 21 + 1°C (70 + 2
degrees F) for neither less than 16 hours nor more than 96 hours before
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5.2

5.3

5.4

5.5

determining their physical properties in accordance with paragraph 3.1 of this
standard.

(2)  Samples must consist of two strips of material 50mm (2 inches) maximum width
by 127 mm (5 inches) maximum length. Strips must be bonded or heat sealed
together along the width with an overlap of 19 mm (3/4 inch) maximum. Heat
sealed seams must havea 3.2+0.8 mm (1/8 +1/32) inch width minimum heat seal
bead with the heat seal 6.3 mm (1/4 inch) from each end. The free ends must be
placed in the testing machine described in FTMS 191A, Method 5100 and
separated at arate of 305 * 13 mm/minute (12 + 0.5 inches/minute). The average
value of two samples must be reported. Samples may be multilayered to ensure
against premature material failure. Samples may be gripped across the full 50 mm
(two inches) of width.

(3) Separation rate must be 50 to 65 mm/minute (2.0 to 2.5 inches/minute). Sample
shall be 25 mm (one inch).

(4) The material must meet the flammability requirements of (CS-25.853(a)
[Appendix F, Part | (a)(1)(iv)]

(5) Federal Test Method Standard No. 191 in effect December 31, 1968.

(6) ASTM Method D1434-82, Procedure V, approved July 30, 1982, is an acceptable
alternate method.

(7)  Use of pneumatic grips, for holding test samples, is an acceptable alternate tothe
mechanical grips described in Method 5100.

(8)  The sample shall be prepared using the adhesive and construction methods used
to manufacture the life preserver. Separation rate must be 50 to 65 mm/minute
(2.0 to 2.5 inches/minute).

(9) Federal Test Method Standard No. 191A dated July 20, 1978.

Leakage Test, Type | Life Preserver. The life preserver may not lose more than 3.5 kN/m?
(1/2 psig) per flotation chamber after each flotation chamber has been inflated to not
less than 13.8 kN/m? (2 psig) and hung in a rack for at least 12 hours.

Overpressure Test, Type | Life Preserver. Each flotation chamber of the life preserver
must withstand an inflation pressure of not less than 69 kN/m2 (10 psig) for at least 5
minutes.

Submersion Test. The life preserver must be submergedin fresh waterat22+3°C(72 +5
degrees F) so that no part of it is less than 610 mm (24 inches) below the surface. The
buoyancy of the preserver must not be less than the value specified in paragraph4.1.8 of
this standard. Submersion must continue for at least 8 hours, except that the test maybe
discontinued in less than 8 hours if buoyancy measurementstaken at four successive 30-
minute intervals show that the buoyancy of the preserver has stabilized at a value at least
equal to the value specified in paragraph 4.1.8 of this standard.

Salt Spray Test.

5.5.1 Salt Spray Test Procedure. All metal parts must be placed in an atomized salt
solution spray for a period of not less than 100 hours. The solution must be
atomizedin the chamber at a rate of 10 litres per cubic metre of chamber volume
(3 quarts per 10 cubic feet of chamber volume) per each 24-hour period. The
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5.5.2

temperature in the chamber must be maintained at 35 + 1°C (95 + 2 degreesF)
throughout the test.

Salt Spray Solution. The salt used must be sodium chloride or equivalent containing
not more than 0.2 percent of impurities on the dry weight basis. The spray solution
must be prepared by dissolving 20 + 2 parts by weight of salt in 80 + 2 parts by
weight of water containing not more than 200 parts per million of solids. The spray
solution must be kept from exceeding this level of solids throughout the test. The
spray solution must be maintained at a specific gravity of from 1.126to 1.157 and
a pH between 6.5 and 7.2 when measured at 35 + 1°C (95 * 2 degrees F).

5.6 Inflator Test, Type | Life Preserver.

5.6.1

5.6.2

5.6.3

5.6.4

Operating Force. The force necessary to operate the mechanical inflation means
may not exceed 67 N (15 pounds) when applied through the pull cord.

Pull Cord Strength. The pull cord may not fail or separate from the mechanical
inflation means when a minimum tension load of 267 N (60 pounds) is applied to
the cord for at least 3 seconds. If the pull cord is designed to separate from the
mechanical inflation means when operated, the pull cord shall be capable of
withstanding a minimum tension load of 133 N (30 pounds) for 3 seconds without
failure.

Proof Pressure. The mechanical inflation means must withstand a hydrostatic
pressure of not less than 10.3 MN/m?2 (1,500 psig) without deformation or leakage.
The mechanical inflation means may not leak when subjected to 13.8 kN/m?
(2 psig) air pressure and may not lose more than 3.4 kN/m2 (0.5 psig) when
subjected to 276 kN/m?2 (40 psig) air pressure. Each test pressure must be applied
for not less than 30 seconds.

Mechanical Inflation Valve. The mechanicalinflation valve must allow a minimum
flow of 4 liters of air per minute at 276 kN/m? (40 psig) inlet pressure. The valve
may not leak when subjected to a vacuum of 3 kN/m? (12 inches of water) applied
so as to reduce the seating spring pressure and with atmospheric pressure on the
opposite side. The joint between the valve and the flotation chamber may not fail
when a 1112 N (250-pound) load is applied, for at least 3 seconds, outwardly from
and perpendicular to the surface of the flotation chamber at the point of valve
attachment. To secure the joint during application of the load, an adapter having
an inside diameter at least 19 mm (3/4 inch) larger than the outside diameter of
the valve at the point of attachment must be used.

5.7 Jump Test.

57.1

5.7.2

Adult, Adult-Child or Child. An inflated adult, adult-child, or child Type | or Type Il
life preserver, excluding infant-small child life preservers, must remain attached
and not cause injury to the wearer when the wearer jumps into the water at any
attitude from a height above the water of at least 1.5 m (5 feet). There must not
be any damage to the preserver following the jump. Minor skin chafing is not
considered an injury in this respect.

Infant-Small Child. An infant-small child life preserver must remain inflated and
undamaged and the infant-small child dummy, specified in paragraph5.9.1, must
remain properly secured when an adult holding the dummy, with the preserver
installed on the dummy, jumps into the water from a height above the water of at
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5.8

5.9

least 1.5 m (5 feet). The adult must be wearing an inflated life preserver for the
test.

Fire Protection Test. Materials used in the life preserver and the storage package for the
life preserver must be tested by the horizontal burn rate test prescribed in paragraph 5.1
of this standard.

Donning Test.

59.1

5.9.2

Test Subjects. There must be a minimum of 25 test subjects. There must be a
minimum of five test subjects in each of the following age groups: 20-29 years; 30-
39 years; 40-49 years; 50-59 years; and 60-69 years. Not more than 60% of the test
subjects in any age group may be of the same sex. The number of test subjects in
any age group may not exceed 30% of the total number of test subjects. Infant-
small child donning tests must be performed by a minimum of 5 adult test subjects
of both sexes between the ages of 20-40. Tests must be performed using an
articulating infant-small child dummy, asdescribed below. Adult test subjects must
have no prior experience in donning tests of life preservers.

Infant-Small Child Test Dummy. The dummy to be used in the donning tests must
have the basic physical characteristics for a composite 50th percentile unisex child
of 24 months with a height of 864 mm (34 inches) and weighing 12.3 kg
(27.2 pounds). The dummy shall have articulating joints and, if used for water
testing, must not absorb water. The anthropometric values for the dummy are
presented in Table Il. These data are considered valid for the stated chronological
age plus or minus three months and are representative of U.S. children, asreported
by the University of Michigan from 1975-1985.

TABLE Il, ANTHROPOMETRIC CHARACTERISTICS OF TWO YEAR OLD CHILD

Body Segment Length (mm((in)) Weight (gm) Volume (%)

Top of Head (ref.) -

Top of Shoulder/

Upper Arm Pivot - 191 (7.5)* 1,591.6 12.9
Elbow Pivot - 152 (6.0) 876.0(2) 7.1
Wrist Pivot - 127 (5.0) 530.5(2) 43
Finger Tip - 89 (3.5) 123.5(2) 1.0
Top of Shoulder/

Upper Arm Pivot -

Crotch/ ThighPivot 330(13.0)* 5,564.4 451
KneePivot - 140 (5.5)* 579.9(2) 4.7
Bottom of Foot 203 (8.0)* 481.1(2) 3.9
Total *864 (34.0) Height 12,338.0(27.21b) 100.0
Shoulder Breadth 234 (9.2)

ChestBreadth 168 (6.6)

Chest Depth 117 (4.6)

Waist Breadth 150(5.9)

Waist Depth, seated 150(5.9)

Hip Breadth 185(7.3)

Foot 132 (5.2)
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Circumferences
Head 488(19.2) ';l,ﬂ .
Neck 234(9.2) | 368 = (7.5)
Chest 488(19.2) I (14.5)
Waist 460(18.1) -
Hip 470 (18.5) T
g 127 6.0
Mid-Thigh 251(9.9) .0 330
Calf 196 (7.7) 89 (13.0)
(3.5) 864

Ankle 135(5.3) (34.0)
Upper Arm 150(5.9)

Y
Forearm 147 (5.8)
Wrist 130(5.1) E5)

J 203
(8.0)
r
132
527

5.9.3 Test Arrangement. Subjects must be seatedin actual or simulated air carrier coach
class seating with a seat row in front of the subjects creating a seat row pitch not
exceeding 31 inches. Each subject must have the seat belt fastened. Subjects may
be tested singularly or in groups seated side by side. Infant-small child life
preserver donning tests must be performed with adults in adjacent seats who must
not assist or hamper the adult performing the donning test. Subjects must receive
no donning information other than a typical preflight briefing and donning
demonstration on the use of life preservers.

5.9.4 Test Procedure. The donning test must be begun with the life preserver contained
in the storage package required by paragraph4.1.14, and the package held in the
test subject’s hand. Separate timing must be kept for each test subject. Timing
starts on signal when the test subject has both hands on the packaged life
preserver and stops when the life preserver is properly donned, secured, and
adjusted for fit. During the test, the test subject may release the seat belt and rise
from the seat but may not move to any extent from the areaimmediately in front
of the seat.

[Amdt ETSO/1]
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ETSO-C14b

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Fabric, Intermediate Grade
1 Applicability

This ETSO gives the requirements which new models of aircraft fabric, intermediate grade that
is manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forthin the SAE Aerospace Material Specification (AMS) 3804c,,Cloth
Airplane Cotton Mercerized 65Ib (290N) Breaking Strength”, dated January 1, 1984
as amended and supplemented by this ETSO:

Exceptions:

(i) Delete from paragraph 2 of SAE AMS 3804c the following: ,the latest issue
of Aerospace Material Specification (AMS) shall apply.”

(i)  Compliance with paragraphs 4.2.2.1,5.2.4, and 8.3 of SAEAMS 3804c is not
required.

Additions:

(i) Paragraph 1.1 of SAEAMS 3804c shall read as follows: Form: This
specification covers one strength and one weave of mercerized cotton cloth
known as ,airplane cloth”. However, synthetic fabric material, in particular
polyester in the greige condition, also may be identified and used as
»airplane cloth” if the fabric is shown to have certain equivalent properties
as cotton cloth.

(i)  Paragraph 1.2 of SAEAMS 3804c shall read as follows: Application. Aircraft
with wing loading less than 9 pounds per square foot (psf) and never-exceed
speeds 160 miles per hour (mph). Primarily for the external covering of
aircraft surfaces, such as wings, fuselage, ailerons, elevatorsand other airfoil
surfaces.

(iii)  Replace the word cotton with cotton cloth in paragraph 3.1.1 of SAE AMS
3804c.

(iv)  Paragraph3.1.2 of SAEAMS 3804c shall read as follows: Yarn: The cloth shall
be woven from 2-ply combed cotton yarn or synthetic continuous filament
yarn.
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(v)

(vi)

(vii)

(viii)

Paragraph 3.1.4 of SAEAMS 3804c shall read as follows: Finishing: The cloth
shall be uniformly finished in accordance with the best practice for high
grade airplane cloth. Finishing of cotton cloth shall consist of washing,
framing and calendaring. The calendaring shall be sufficient to lay any nap
present and shall provide a smooth even surface. Nap may be removed by
singeing. Synthetic cloth shall remain unfinished (greige).

In addition to the requirements of paragraphs 3.2.1, 3.2.2 and 3.2.5 of
SAEAMS 3804c, include the following after each title: (cotton cloth only).

The first sentence of paragraphs 3.3 of SAEAMS 3804c, shall read as follows:
Quality: The cotton fibers and synthetic filament shall be evenly spun into
yarns of proper and uniform yarn count, twist and diameter to produce the
texture and weight required.

In addition to the requirements of paragraphs 4.6.1, 4.6.2 and 5.2.2 of
SAEAMS 3804c, replace reference to AMS 3804c¢ with ETSO-C14b.

3.2 Specific
None.
4 Marking
4.1 General
Requirements for marking are specified in paragraph 5.1 of SAE AMS 3804c.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.

Powered by EASA eRules Page 51 of 683| Nov 2018


http://easa.europa.eu/

Easy Access Rules for European Technical Standard SUBPART B — LIST OF ETSOs
X E ASA Orders (CS-ETSO) (Amendment 10) ETSO-C15d

ETSO-C15d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Fabric, Grade A
1 Applicability

This ETSO gives the requirements which new models of aircraft fabric, grade A that is
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Material Specification (AMS) 3806d
,,Cloth Airplane Cotton Mercerized 80Ib (355N) Breaking Strength”, [dated April 15,
1980] as amended and supplemented by this ETSO:

Exceptions:

(i) Delete from paragraph 2 of SAE AMS 3806d the following: ,the latest issue
of Aerospace Material Specification (AMS) shall apply.”

(i)  Compliance with paragraphs4.2.2.1,5.2.4, and 8.3 of SAEAMS 3806d is not
required.

Additions:

(i) Paragraph 1.1 of SAEAMS 3806d shall read as follows: Form: This
specification covers one strength and one weave of mercerized cotton cloth
known as ,airplane cloth”. However, synthetic fabric material, in particular
polyester in the greige condition, also may be identified and used as
»airplane cloth” if the fabric is shown to have certain equivalent properties
as cotton cloth.

(i)  Paragraph 1.2 of SAEAMS 3806d shall read as follows: Application. Aircraft
with wing loading less than 9 pounds per square foot (psf) and never-exceed
speeds 160 miles per hour (mph) or greater. Primarily for the external
covering of aircraft surfaces, such as wings, fuselage, ailerons, elevatorsand
other airfoil surfaces.

(iii)  Replace the word cotton with cotton cloth in paragraph 3.1.1 of SAE AMS
3806d.

(iv)  Paragraph3.1.2 of SAEAMS 3806d shall read as follows: Yarn: The cloth shall
be woven from 2-ply combed cotton yarn or synthetic continuous filament
yarn.
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(v)
(vi)
(vii)
(viii)

3.2 Specific

None.
4 Marking
4.1 General

Paragraph 3.1.4 of SAEAMS 3806d shall read as follows: Finishing: The cloth
shall be uniformly finished in accordance with the best practice for high
grade airplane cloth. Finishing of cotton cloth shall consist of washing,
framing and calendaring. The calendaring shall be sufficient to lay any nap
present and shall provide a smooth even surface. Nap may be removed by
singeing. Synthetic cloth shall remain unfinished (greige).

In addition to the requirements of paragraphs 3.2.1, 3.2.2 and 3.2.6 of
SAEAMS 3806d, include the following after each title: (cotton cloth only).

The first sentence of paragraphs 3.3 of SAEAMS 3806d, shall read as follows:

Quality: The cotton fibers and synthetic filament shall be evenly spun into
yarns of proper and uniform yarn count, twist and diameter to produce the
texture and weight required.

In addition to the requirements of paragraph 4.6.1, 4.6.2, 5.1 and 5.2.2 of
SAEAMS 3806d, replace reference to AMS 3806d with ETSO-C15d.

Requirements for marking are specified in paragraph 5.1 of SAE AMS 3806(d].

4.2  Specific

None.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C16a

2

ED Decision 2009/014/R (applicable from 21.10.2009)
Electrically Heated Pitot and Pitot-Static Tubes
Applicability

This ETSO gives the requirements which electrically heated pitot and pitot-static tubes, heated
by aircraft electrical power, that are manufactured on or after the date of this ETSO must meet
in order to be identified with the applicable ETSO marking.

The standards apply to the following basic types:
1. Type | - Pitot pressure, straight and L-shaped, electrically heated.
2. Type Il - Pitot and static pressures, straight and L-shaped, electrically heated.
Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in SAE International’s Aerospace Standard AS8006, Minimum
Performance Standard for Pitot and Pitot-Static Tubes, dated April 28, 1988,
Sections 1, 2, 3, 4, and 5, as amended by appendix 1 of this ETSO.

3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1.

Replace all references of RTCA/DO-160B in AS8006 with the standard revision as
provided in CS-ETSO Subpart A paragraph 2.1.

3.1.3 Computer Software

None
3.2 Specific
None
Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific

In addition, the following identification information must be permanently and legibly
marked:

- identification information required in SAE AS8006,

- “Type |I” or “Type II” of the pitot and pitot-static tube,
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- mark the following elements with at least the name of the manufacturer,
manufacturer’s sub-assembly part number, and the ETSO number:

- (1) Each component that is easily removable (without hand tools),
- (2) Each interchangeable element, and

- (3) Each separate sub-assembly of the article that the manufacturer
determines may be interchangeable.

5 Availability of Referenced Document
See CS-ETSO Subpart A paragraph 3.
[Amdt ETSO/4]
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APPENDIX 1 TO ETSO-C16A — MINIMUM PERFORMANCE STANDARD FOR

ELECTRICALLY HEATED PITOT AND PITOT-STATIC TUBES

ED Decision 2009/014/R

1. This ETSO modifies SAE AS8006, Sections 3, 4 and 5 as follows:

AS8006

Section 3.3

Section3.4.2
Section3.4.5

Section3.4.9

Section 3.4.10

Section3.5.7

Section3.5.7

Section 3.7

Section 4.5

Section 5

Section5.4

Section 5.4

Replace “Materials shall be corrosion—resistant and suitablytreated to resist corrosion due
to atmospheric conditions and salt s pray. Non-magnetic materials shall be used forall parts
except where magnetic materials are essential. Non-ferrous materials shall be used forall
parts except where ferrous materials are essential.”

Substitute: “Materials must be shown by experience or tests to be suitableand
dependable. Materials must be corrosion—resistant and suitably treated to resist corrosion
dueto atmosphericconditions and salt spray.”

Delete “The minimumdrain holesizeis 0.029 in (0.74mm).”

Delete Section3.4.5 of AS8006, and renumber the remaining paragraphs in section 3 of
AS8006 accordingly.

Delete Section3.4.9 of AS8006, and renumber the remaining paragraphs in section 3 of
AS8006 accordingly.

Delete “The heater shallbe regulated automatically in such a mannerthatthe power
dissipation throughthe heater will bean inverse function of the heating element
temperature.”

Delete “Initial powersurge shall not exceed fourtimes the rated power under deicing
conditions.”

Add atthe end of Section 3.5.7 of AS8006: “Provideinstructions forinstallation limitations
in component maintenance manual (CMM). Require the use of properlyrated circuit
breaker for the sensorinstallation.”

Replace “Pitotand static pressuretubelines shall beidentified by the letters “P” and “S”,
res pectively, whichshall be stamped, edged, or engraved on the fittings or couplings.”
Substitute: “Identify pitot pressure and static pressure tube lines by the letters “P” and “S”
res pectively. Stamp, edge or engrave theletters on thelines or fittings.”

Replace “After the 5 min period, the power shall be measured andshallnot exceed 60 % of
rated power for operationunder deicing conditions specifiedin 5.4.”

Substitute: “After the 5-minute period, measure the power. The heater will operate
accordingto the conditions specified on the probe’s specification control drawing.”

Replace “Representative samples shall be subjected to whatever tests the manufacturer
deems necessary to demonstrating compliance with the requirements of this specification,
butas a minimummustinclude the following tests on at least one sample.”

Substitute: “Manufacturers must subject representative samples to whatevertests they
deem necessary to demonstrate compliance with this s pecification. As a minimum they
mustinclude the following tests.”

Replace “At the conclusion of the tests, any moisture accumulatingin the pitot connection
lineshall be removed and measured andshall not exceed 1 gram.”

Substitute: “Any moisture accumulating inside the probe must not freeze or affect the
pressure measurements.”

Use the following for the de-icing and anti-icing tests in place of the temperatureand
liquidwater content requirements of Section 5.4 of SAE AS8006:

“Usetest conditions defined inCS-25, Appendix C, Part|,(b) Intermittent maximumicing,
for theicingtest conditions. Specifically, three conditions should be accomplishedata drop
diameter of 20 micron: a liquid water content of 2.2 grams per cubic meter atan ambient
temperature of -10 degrees Cor colder, a liquid water content of 1.7 grams per cubic meter
atan ambienttemperature of -20 degrees C or colder,anda liquid water content of 1.0
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Section 5.5
Section5.11

[Amdt ETSO/4]

grams per cubic meter atan ambienttemperature of -30 degrees C or colder. Accomplish
the icingtestata voltage 10 % below the nominal rated voltage.

In addition, use theliquid water content tests of the supercooled liquid water test No.1 of
paragraph8.7.2(1), andtest No.2 of paragraph 8.7.2(2) of the British Standards Institution
(BSI) 2G 135, Electrically-Heated Pitot and Pitot-Static Pressure Heads, dated 1 January
1967, Section 8.7,and Amendment 1, dated 31 July 1973 (R 1998). Accomplish thisicing
testata voltage 10 % below the nominal rated voltage.”

Delete “Initial power surge shall not exceed four times the deicing rated power.”

Add: “Section 5.11 Magnetic Effect: Determine the magneticeffect of the tubein terms of
the deflection of a free magnet approximately 1-1/2 inches long in a magnetic field with a
horizontalintensityof 0.18 £0.01 gauss, when the tubeis held in various positions and with
rated voltage applied on aneast-westlinewithits nearest part12 inches from the centre of
the magnet. (An aircraft compass withthe compensating magnets removed may be used as
the free magnet for this test.) The maximum deflection forthe free magnet must not
exceed 5 degrees from any indication or reference position.”
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ETSO-C20

ED Decision 2003/10/RM (applicable from 24.10.2003)

Combustion Heaters

1 Applicability

This ETSO gives the requirements which combustion heaters that are manufactured on or after
the date of this ETSO, must meet in order to be identified with the applicable ETSO marking.

2 Procedures

2.1

2.2

General
Applicable procedures are detailed in CS-ETSO Subpart A.
Specific

None.

3 Technical Conditions

3.1 Basic
3.1.1 Minimum Performance Standard
Standards set forth in the Society of Automotive Engineers, Inc., (SAE) Aerospace
Standard AS 143B ,HEATERS, AIRPLANE, INTERNAL COMBUSTION HEAT
EXCHANGER TYPE”, issued January 11, 1943, revised January 1949.
3.1.2 Environmental Standard
Asindicated in AS 143B.
3.1.3 Computer Software
None
3.2 Specific
None
4 Marking
4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C21b

ED Decision 2003/10/RM (applicable from 24.10.2003)

Aircraft Turnbuckle Assemblies and/or Turnbuckle Safetying Devices

1 Applicability

This ETSO gives the requirements which new models of aircraft turnbuckle assemblies and/or
turnbuckle safetying devices that are manufactured on or after the date of this ETSO must meet
in order to be identified with the applicable ETSO marking.

2 Procedures

2.1 General

Applicable procedures are detailed in CS-ETSO Subpart A.

2.2 Specific

None.

3 Technical Conditions

3.1 Basic

3.1.1 Minimum Performance Standard

Standards set forth in Sections 3 and 4 of Military Specifications MIL-T-5685A,
dated April 6, 1950 with the additional tests, when applicable, listed below and as
amended and supplemented by this ETSO:

Tests The following tests, when applicable, are required in addition to those set
forth in MIL-T-5685A, and shall be conducted to substantiate the strength and
reliability of special turnbuckle assemblies and/or safetying devices. A minimum of
six samples each shall be used in conducting the tests for torsion, tension, fatigue
(tensile), and fatigue (torsion).

(i)

(ii)

(iii)

Torsion. At least one sample of eachsize turnbuckle assembly and safetying
device shall be tested in torsion to determine that the torque necessary to
overcome the turnbuckle thread friction and break the safetying device is
equal to or greater thanthat required when the conventional safety wire is
used in accordance with the safetying procedure recommended in Civil
Aeronautics Manual 4b.329-2.

Tension. At least one sample of each size turnbuckle and safetying device
assembly shall be tested to determine that the turbuckle assembly (including
safetying device) will not fail at any tensile load under the maximum
(ultimate) tensile strength for which the comparable standard MIL or NAS
turnbuckle is rated. For this test, the sample shall consist of the turnbuckle
assembly (including safetying device) with a two (2) foot length of cable
appropriately attached to each terminal (end) of the turnbuckle. In making
the determination, the sample shall be tested for tensile strength in
accordance with Federal Test Method Std. N° 151.3. If the sample does not
fail under the specified maximum load, it need not be tested further to
destruction.

Vibration. At least one sample of each of 3 representative sizes of turnbuckle
assemblies, i.e., the smallest, the largest, and an intermediate size, shall be
vibrated to determine that the lock wire, or other safetying device which
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(iv)

(vi)

3.2 Specific
None
4 Marking
4.1 General

relies upon spring action or clamping to safety the turnbuckle, can be
depended upon not to jump out of place or otherwise lose its safetying
properties, under vibratory conditions apt to be encountered in aircraft
service. Itis suggested that a cable tension load equal to 25 percent of rated
ultimate cable strength and a frequency of 3600 cpm with an overall
amplitude of 1/8 inch (parallel to the axis of the hole through the barrel) for
25 hours, be used for this determination.

Fatigue (Tensile). At least one sample of each size turnbuckle assembly shall
be given a repeated load test, in which a load equal to 2/3 the ultimate
tensile strength requirement is applied repeatedly in tension for 300
applications of the load without failure of any component part. For this test,
the sample shall consist of the turnbuckle assembly (including safetying
device) with a two (2) foot length of cable appropriately attached to each
terminal (end) of the turnbuckle.

Fatigue (Bending). The safety wire used in the conventional lock wire
safetying procedure recommendedin CAM 4b.329-2 is not considered to be
re-usable. If the safety device used with the special aircraft turnbuckle
assembly is to be considered re-usable, at least three (3) samples of the
shortest formed non-standard safety wire (or other finished safetying
device) shall be tested by alternate fastening and unfastening of the wire (or
other safetying device), to determine that the device will not break after
repeated applications of the bending loads involved. 200 on and off cycles,
simulating rough treatment apt to be experienced during maintenance
should substantiate a reasonable service life. It is felt that the shortest safety
wire (or other safetying device) will be subjected to the greatest bending
stresses. However, if the stresses may be greaterin a longer wire (or other
safetying device) intended for a larger size turnbuckle, the larger size
turnbuckle and the longer wire (or other safetying device) shall be used for
this test.

Fatigue (Torsion). At least one sample of each size turnbuckle assembly
and/or safetying device shall be given a repeated load test in which a load
equal to 2/3 the torque (determined in test No 1 above) required to
overcome the turnbuckle thread friction and break the conventional safety
wire (CAM 4b.329-2) is applied in torsion first in one direction and then
reversed for 3000 complete cycles of reversal without failure of any
component part.

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.

4.2  Specific

None.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C22g

1 Applicability

ED Decision 2003/10/RM (applicable from 24.10.2003)

Safety Belts

This ETSO gives the requirements that safety belts which are manufactured on or after the date
of this ETSO, must meet in order to be identified with the applicable ETSO marking.

2 Procedures

2.1 General

Applicable procedures are detailed in CS-ETSO Subpart A.

2.2 Specific

None.

3 Technical Conditions

3.1 General

3.1.1 Minimum Performance Standard

Standards set forth in Society of Automotive Engineers, Inc. (SAE) Aerospace
Standard (AS) Document No. AS 8043, ,Torso Restraint Systems,” dated March
1986, with the exceptions and revisions covered in subparagraphs 3.1.1.(3) and
3.1.1.(4) of this ETSO. Through these exceptions and additions, this ETSO only uses
those paragraphs of SAE AS 8043 applicable to the pelvic restraint (seat belt)
portion of the torso restraint system.

(1)

()

Exceptions.

(i)

Wherever SAE AS 8043 refers to torso restraint system(s) or pelvic
restraint it shall be considered to be applicable tosafety-belt restraint
system(s).

The information contained in Sections 1., 2.1, 2.3, and 2.9 of SAE AS
8043 is not relevant to safety belt restraint systems and shall be
disregarded.

Compliance with Sections 3.2, 3.2.2, 3.8,5.9, 6.1, 6.1.2, 8.9, 9.3 and
9.4 of SAE AS 8043 is not required.

Disregard references to breaking strength of upper torso restraint
webbing and attachment hardware specified in Sections 4.2, 4.4, and
5.3 of SAE AS 8043 respectively.

Additions.

(i)

(i)

The definition in Section 2.2 of SAE AS 8043 shall read as follows:
Safety Belt Restraint System: Consists of any webbing or similar device
including all buckles or other fasteners, and all integral hardware
designed to restrain movement of the pelvis, commonly referredtoas
a lap belt or safety belt.

The requirements of Section 3.2.1 of SAE AS 8043 shall read as follows:
Safety Belt Restraint System: A safety belt restraint system shall
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(3)

(4)

4 Marking
4.1 General

(iii)

provide pelvic restraint and shall not incorporate emergency locking
retractors (inertia reels).

Section 9.1 of SAE AS 8043 is revised and shall read as follows:
Installation: All components of three seat belt restraint systems shall
be tested using a rigid test block, as shown in Figures 2 and 3, or a
modified test block incorporating only the first 6 inches of the test
block shown in Figure 3, or the equivalent, using the procedures in
paragraph 9.2, asappropriate. Install the seat belt restraint system on
the test block, as shown in Figure 2 and adjust to a length of 1220-
1270 mm (48-50 inches), or as near as possible. An automatic locking
retractor should be locked at the start of the test with a force on the
webbing just sufficient to keep the retractor locked.

Environmental Standards. SAE AS 8043 incorporates as reference the
following environmental standards, for which a more recent version of these
standards may be substituted, if approved by the Agency.

(i)

(ii)
(iii)

American Society for Testing Materials (ASTM) G23-81, Standard
Practice for Operating Light-Exposure Apparatus (Carbon-Arc Type)
With and Without Water for Exposure of Nonmetallic Materials.

ASTM B117-73, Standard Method of Salt Spray (Fog) Testing.

ASTM D756-78, Standard Practice for Determination of Weight and
Shape Changes of Plastics Under Accelerated Service Conditions.

Test Methods. SAE AS 8043 incorporates as a reference the following test
standards, for which a more recent version of these standards may be
substituted, if approved by the Agency.

(i)

(ii)
(iiif)
(iv)

American Association of Textile Chemist and Colorists (AATCC)
Standard Test Method 8- 1981, Colorfastness to Crocking.

AATCC Standard Test Method 107-1981, Colorfastness to Water.
Federal Test Method Standard 191, Method 5906.
AATCC Chart for Measuring Transference of Color.

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.

4.2  Specific

None.

5 Availability of Referenced Document

1. See CS-ETSO Subpart A paragraph 3.

2. Copies of AATCC 8-1981 and 107-1981 may be purchased from the American Association of
Textile Chemists and Colorists, PO Box 12215, Research Triangle Park, NC 27709, USA.

3. Copies of Federal Test Method Standard 191 Method 5906 may be purchased from the
Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120, USA.
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ETSO-C23d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Personnel Parachute Assemblies
1 Applicability

This ETSO gives the requirements which personnel parachutes assemblies that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the Society of Automotive Engineers, Inc., (SAE) Aerospace
Standard (AS) Document: AS 8015B ,Parachute Assemblies and Components,
Personnel”, dated July 7, 1992.

3.1.2 Environmental Standard None.

3.1.3 Computer Software

None
3.2 Specific
None.
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C25a

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Seats and Berths (Type | Transport 6g Forward Load)
1 Applicability

This ETSO gives the requirements which seats, used in transport category aircraft for which an
application for type certificate was made prior to March 5, 1952, that are manufactured on or
after the date of this ETSO must meet in order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in National Aircraft Standard Specification 806, revised January
1, 1956, as amended and supplemented by this ETSO:

Exceptions

(i) The ultimate loads corresponding to the aircraft reduced weight gust load
factor or the airplane designer’s special requirements may exceed the
ultimate down loads for Type | seats specified in subparagraph4.1.2 of NAS
806. For the purpose of this order, in order to provide for such loading
conditions, the ultimate down loads specified in table 1 of 4.1.2 for Type |
seats shall be 1,000 pounds (6g) instead of 765 pounds.

(i)  Toinsure that pilot and copilot seats will provide for the rearwards loads
resulting from the application of pilot forces to the flight controls, such seats
shall withstand a rearward load of 450 pounds. The load shall be applied 8
inches above the intersection of the seat back with the seat bottom.

(iii)  The weight of the seat or berth times the appropriate ,,g“ value shall be
added to the design ultimate load specified in subdivision (i) and in
subparagraph 4.1.2 of NAS 806.

(iv)  For the purpose of this order, 4.3(c) of NAS 806 should read: ,that the
structure is capable of supporting without failure for atleast 3 seconds the
ultimate loads specified in this order when applied separately.”

3.1.2 Environmental Standard None.
3.1.3 Computer Software
None
3.2 Specific

None.
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4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C26¢

ED Decision 2003/10/RM (applicable from 24.10.2003)

Aircraft Wheels and Wheel-Brake Assemblies
(CS-23, -27 and -29 aircraft)

1 Applicability

This ETSO gives the requirements which aircraft wheels and wheel-brake assemblies for CS-23,
CS-27 and CS-29 aircraft that are manufactured on or after the date of this ETSO must meetin
order to be identified with applicable ETSO marking. The requirements which transport
aeroplane wheels and wheel-brake assemblies (CS-25 aircraft) must meet are contained in
ETSO-C135.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard
Standards set forth in the appendix 1 to this ETSO.

Where applicable, instead of the referenced FAA documents/paragraph the
corresponding Part, CS or ETSO document/paragraph shall be used, when

available.
3.2 Specific
None.
4 Marking

4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph1.2. Inaddition, the wheels must be
legibly and permanently marked with the size of the wheel.

4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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APPENDIX 1 TO ETSO-C26C — FEDERAL AVIATION ADMINISTRATION STANDARD
FOR AIRCRAFT WHEELS AND WHEEL-BRAKE ASSEMBLIES DATED MAY 18, 1984

1. Purpose.

ED Decision 2003/10/RM

This document contains minimum performance standards for aircraft landing wheels and
wheel-brake assemblies.

2. Design and Construction.

(a) Design.

(1)

(2)

(3)

(4)

(5)

Lubricant retainers. Lubricant retainers must retain the lubricant under all
operating conditions, prevent the lubricant from reaching braking surfaces, and
prevent foreign matter from entering the bearings.

Removable flanges. All removable flanges must be assembled onto the wheel in a
manner that will prevent the removable flange and retaining device from leaving
the wheel if a tire should deflate while the wheel is rolling.

Adjustment. When necessary to assure safe performance, the brake mechanism
must be equipped with suitable adjustment devices.

Water seal. Wheels intended for use on amphibious aircraft must be sealed to
prevent entrance of water into the wheel bearings or other portions of the wheel
or brake, unless the design is such that brake action and service life will not be
impaired by the presence of sea water or fresh water.

Explosion prevention. Unless determined to be unnecessary, means must be
provided to minimize the probability of wheeland tire explosions which result from
elevated brake temperatures.

(b)  Construction.

(1)

()

Castings. Castings must be of high quality, clean, sound and free from blowholes,
porosity, or surface defects caused by inclusions, except that loose sand or
entrapped gases may be allowed when the serviceability of the casting has not
been impaired.

Forgings. Forgings must be of uniform condition and free from blisters, fins, folds,
seams, laps, cracks, segregation, and other defects. If strength and serviceability
are not impaired, imperfections may be removed.

Rim surfaces. For wheels designed for use with a tire and inner tube combination,
the surface of the rim between bead seats must be free from defects which would
be injurious to the inner tube while mounting the tire or while in service.

Rim joints. For wheels designed for use with a tire and inner tube combination,
joints in the rim surface and joints between rim surfaces and demountable flanges
must be smooth, close fitting, and noninjurious to the inner tube while mounting
the tire or while in service.

Rivets and bolts. When rivets are used, they must be well beaded over, and rivets
and bolts coming in contact with the casing or tube must be smooth enough not to
damage the tube or casing during normal operation.
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(6) Boltsand studs. When bolts and studs are used for fastening together sections of
a wheel, the length of the threads for the nut extending into and bearing against
the sections must be held to a minimum and there must be sufficient unthreaded
bearing area to carry the required load.

(7)  Steel parts. All steel parts, except braking surfaces and those parts fabricated from
corrosion- resistant steel must be cadmium plated or zinc plated or have equivalent
protection from corrosion.

(8)  Aluminium parts. All aluminium alloy parts must be anodized or have equivalent
protection from corrosion. This protection must include protection for fuse plug
holes, valve stem holes, and other passages.

(9) Magnesium parts. All magnesium alloy parts must receive a suitable dichromate
treatment or have equivalent protection from corrosion. This protection must
include protection for fuse plug holes, valve stem holes, and other passages.

(10) Bearing and braking surfaces. The bearing and braking surfaces must be protected
during the application of finish to the wheels and brakes.

(11) Fatigue. The construction of the wheel must take into account techniques used to
improve fatigue resistance of critical areas of the wheaels.

3. Rating.
(a)  Each wheel design must be rated for the following:

(1) S=Maximumstaticload in pounds (ref. FAR §§ 23.731(b), 27.731(b), and 29.731(b)
of Title 14 Chapter 1).

(2) L=Maximum limit load in pounds (ref. FAR §§ 23.731(c), 27.731(c), and 29.731(c)
of Title 14 Chapter 1).

(b)  Each wheel-brake assembly design must be rated for the following:

(1) KEp. = Kinetic energy capacity in foot-pounds per wheel-brake assembly at the
design landing rate of absorption.

4, Qualification Tests

The aircraft wheels and wheel-brake assemblies required by the TSO must be tested as follows
and the test data included in the applicant’s test report required by the TSO.

4.1 Wheel tests. To establish the S and L ratings for a wheel, test a standard sample in
accordance with the following radial, combined, and static load tests:

(a) Maximum radial load test. Test the wheel for yield and ultimate loads as follows:

(1) Test method. Mount the wheel with a suitable tire of proper fit installed, on
its axle, and position it against a flat nondeflecting surface. The wheel axle
must have the same angular orientation to the nondeflecting surface that it
will have to the runway when it is mounted on the aircraft and is under the
maximum limit load. Inflate the tire to the pressure recommended for the S
load with air or water. If water inflation is used, water must be bled off to
obtain the same tire deflection that would result if air inflation were used.
Water pressure may not exceed the pressure which would develop if air
inflation were used and the tire deflected to its maximum extent. Load the
wheel through its axle perpendicular to the flat nondeflecting surface.
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(2)

(3)

(4)

Deflection readings must be taken at suitable points to indicate deflection
and permanent set of the wheel rim at the bead seat.

Yield load. Apply to the wheel a load not less than 1.15 times the maximum
radial limit load, determined under FAR §§ 23.471 through 23.511, or FAR
§§ 27.471 through 27.505, or FAR §§ 29.471 through 29.511 of Title 14
Chapter 1, as appropriate. Apply the load with the wheel positioned against
the nondeflecting surface, and the valve hole positioned at 90 degrees with
respect tothe line betweenthe center of the wheel and the point of contact,
then with the valve hole positioned at 180 degrees, 270 degrees, and 0
degrees from the nondeflecting surface. The 90 degree increments must be
altered to other positions if the other positions are more critical. Three
successive loadings at the 0 degree position may not cause permanent set
increments of increasing magnitude. The permanent set increment caused
by the last loading at the 0 degree position may not exceed 5 percent of the
deflection caused by that loading or 0.005 inches, whichever is greater. The
bearing cups, cones, and rollers used in operation must be used for these
loadings. There must be no yielding of the wheel such as would result in
loose bearing cups, air, or water leakage through the wheel or past the
wheel seal, or interference in any critical areas.

Ultimate load. Apply to the wheel a load not less than 2 times the maximum
radial limit load for castings and 1.5 times the maximum radial limit load for
forgings, determined under FAR §§ 23.471 through 23.511, or FAR §§ 27.471
through 27.505 or FAR §§ 29.471 through 29.511 of Title 14 Chapter 1, as
appropriate. Apply the load with the same wheel positioned against the
nondeflecting surface and the valve hole positioned at 0 degrees with
respect tothe line between the center of the wheel and the point of contact.
The wheel must be able to support the load without failure for at least 3
seconds. The bearing cones may be replaced with conical bushings, but the
cups used in operation must be used for this loading. If, at a point of loading
during the test, it is shown that the tire will not successfully maintain
pressure or if bottoming of the tire on the nondeflecting surface occurs, the
tire pressure may be increased to no more than 2 times the rated inflation
pressure. If bottoming of the tire continues to occur with this increased
pressure, a loading block which fits between the rim flanges and simulates
the load transfer of the inflated tire may be used. The arc of wheel supported
by the loading block must be no greater than 60 degrees.

If the radial limit load in paragraph 4.1(b) is equal to or greater than the
maximum radial limit in paragraphs4.1(a)(2) and (3), the test specified in
paragraph 4.1(a)(2) and (3) may be omitted.

Combined radial and side load test. Test the wheel for the yield and ultimate loads
as follows:

(1)

Test method. Mount the wheel, with a suitable tire of proper fitinstalled, on
its axle, and position it against a flat nondeflecting surface. The wheel axle
must have the same angular orientation to the nondeflecting surface that it
will have to the runway when it is mounted on the aircraft and is under the
combined radial and side load. Inflate the tire tothe pressure recommended
for the maximum static load with air or water. If water inflation is used, the
water must be bled off to obtain the same tire deflection that would result
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()

(3)

if airinflation were used. Water pressure may not exceed the pressure which
would develop if air inflation were used and the tire deflected to its
maximum extent. For the radial load component, load the wheel throughiits
axle perpendicular to the flat nondeflecting surface. For the side load
component, loadthe wheelthrough its axle parallel to the flat nondeflecting
surface. The side load reaction must arise from the friction of the tire or the
loading block on the nondeflecting surface. Apply the two loads
simultaneously, increasing them either continuously or in increments no
larger than 10 percent of the loads to be applied. Alternatively, a resultant
load equivalent to the radial and side loads may be applied to the axle.
Deflection readings must be taken at suitable points to indicate deflection
and permanent set of the wheel rim at the bead seat.

Yield load. Apply to the wheel radialand side loads not less than 1.15 times
the respective ground loads determined under FAR §§ 23.485, 23.497, and
23.499, or FAR §§ 27.485 and 27.497, or FAR §§ 29.485 and 29.497 of Title
14 Chapter 1, as appropriate. Apply these loads with the wheels positioned
against the nondeflecting surface and the valve hole positioned at 90
degrees with respect to the line between the center of the wheel and the
point of contact, then with valve hole positioned at 180 degrees, 270
degrees, and 0 degrees from the nondeflecting surface. The 90 degree
increments must be altered to other positions if the other positions are more
critical. Three successive loadings at the O degree positions may not cause
permanent set increments of increasing magnitude. The permanent set
increment caused by the last loading at the O degree position may not
exceed 5 percent of the deflection caused by that loading, or 0.005 inches,
whichever is greater. The bearing cups, cones, and rollers used in operation
must be used in this test. There must be no yielding of the wheel such as
would result in loose bearing cups, air or water leakage through the wheel
or past the wheel seal, or interference in any critical areas. A tire and tube
may be used when testing a tubeless wheel only when it has been
demonstrated that pressure will be lost due to the inability of a tire bead to
remain properly positioned under the load. The wheel must be tested for
the most critical inboard and outboard side loads.

Ultimate loads. Apply tothe wheel radial and side load not less than 2 times
for castings and 1.5 times for forgings the respective ground loads
determined under FAR §§ 23.485, 23.497, and 23.499, or FAR §§27.485 and
27.497, or FAR §§ 29.485 and 29.497 of Title 14 Chapter 1 as appropriate.
Apply these loads withthe same wheel positioned against the nondeflecting
surface and the valve hole positioned at 0 degreeswith respect tothe center
of the wheel and the point of contact. The wheel must be able to support
the load without failure for at least 3 seconds. The bearing cones may be
replaced with conical bushings, but the cups used in operation must be used
for this loading. If, at a point of loading during the test, it is shown that the
tire will not successfully maintain pressure or if bottoming of the tire on the
nondeflecting surface occurs, the tire pressure may be increased tono more
than 2 times the rated inflated pressure. If bottoming of the tire continues
to occur with this increased pressure, aloading block which fits between the
rim flanges and simulates the load transfer of the inflated tire may be used.
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The arc of wheel supported by the loading block must be no greater than 60
degrees.

(c) Maximum static load test. Test the wheel for the maximum static load test as
follows:

(1) Testmethod. Mount the wheel, with a suitable tire of proper fit installed, on
its axle, and position it against a flat nondeflecting surface or a flywheel. The
wheel axle must have the same angular orientation to the load surface that
it will have to the runway when it is mounted on the aircraft and is under
the maximum staticload. Inflate the tire to the pressure recommended for
the maximum static load ,,S“. The radial load must he applied to the wheel
through the axle and perpendicular to the load surface. The side load, when
required, must be applied through the wheel axle and parallel to the load
surface. For the side load, the wheel axle must be rotated or yawed to the
angle which will produce a side load component equal to 0.15,,S“ while the
wheel is being roll tested.

(2)  Roll test. The wheel must be tested under the loads and for the distance
shown in Table I. At the end of the test there must be no cracks on the wheel
and no leakage through the wheel or past the wheel seal, and the bearing
cups may not be loosened in the hub.

TABLE |
Category of Aircraft Load Conditions Roll Distance (miles)
Part23 Maximumstatic load, ,,S“ 1000
Parts 27and29 Maximumstatic load, ,,S“ 250

(3) Reserved TABLE Il - Reserved
(d)  Pressure test. Pressure test the wheel in accordance with the following:

(1)  Overpressure test. The wheel must be hydrostatically tested to withstand
without failure for at least 3 seconds application of an overpressure factor
not less than 3.5 for Part 23 airplanes, and 3.0 for rotorcraft, timesthe rated
inflation pressure determined by the applicant.

(2)  Diffusion test. The tubeless tire and wheel assembly must hold the rated
inflation pressure for 24 hours with no greater pressure drop than 5 percent.
This test must be performed after the tire growth has stabilized.

4.2  Wheel-brake assembly test. A sample of a wheel-brake assembly design, with a suitable
tire of proper fit installed, must meet the following tests to qualify the design for its
kinetic energy ratings. The wheel of a wheel-brake assembly must be separately tested
under paragraph 4.1. The wheel-brake assembly must be tested with the operating
medium specified by the manufacturer.

(a) Dynamictorque tests. Test the wheel-brake assembly on the suitable inertial brake
testing machine in accordance with the following:

(1)  Speed and weight values. For airplanes, select either Method | or Method Il
below to calculate the kinetic energy level which a single wheel and wheel-
brake assembly will be required to absorb. For rotorcraft, use Method I.

(i) Method I. Calculate the kinetic energy level to be used in the brake
testing machine by using the equation:
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TABLE Il

_ 0.0443WV?
- N

where:
KE = Kinetic energy per wheel-brake assembly (ft.-Ibs.);
= Design landing weight (lbs.);

V = Aircraft speedin knots. V must be not less than Vg the poweroff
stalling speed of the aircraft at sea level, at the design landing
weight, and the landing configuration.;

N = Number of wheels with brakes. For rotorcraft, the
manufacturer must calculate the most critical combination of
takeoff weight and brake application speed to be used in the
above equation.

(i)  Method Il. The speed and weight values may be determined by other
equations based on rational analysis of the sequence of events
expected to occur during an accelerate-stop condition or an
operational landing at maximum landing weight. The analysis must
include rational or conservative valves for braking coefficients of
friction between the tire and runway, aerodynamic drag, propeller
drag, powerplant forward thrust, and, if critical, loss of drag credit for
the most adverse single engine or propeller due to malfunction. Do
not consider the decelerating effects of propeller reverse pitch, drag
parachutes, and powerplant thrust reversers.

(2)  Testrequirements. The wheel-brake assembly must bring the inertial testing
machine to a stop at the average deceleration, and for the number of
repetitions specified in Table Il without failure, impairment of operation, or
replacement of parts except as permitted in paragraph 4.2(a)(3).

Category of Aircraft

Parts 23

Parts 27and29

(b)

KEpi: 100 design landing stops at a deceleration selected by manufacturer but
notless than10 ft/sec.?

REpi: 20 design landing stops at a deceleration selected by manufacturer but not
less than 6 ft./sec.?

(3) General Conditions.

(i) During landing stop tests (KEp.), one change of brake lining is
permissible. The remainder of the brake assembly parts must
withstand the 100 KEp, stops without failure or impairment of
operations.

Brake structuraltorque test. Apply load Sand a torque load specified in paragraphs
4.2(b)(1) or (2), as applicable, for at lest 3 seconds. Rotation of the wheel must be
resisted by a reaction force transmitted through the brake or brakes by an
application of atleast maximum brake line pressure or brake cable tension in the
case of a nonhydraulic brake. If such pressure of tension is insufficient to prevent
rotation, the friction surface may be clamped, bolted, or otherwise restrained
while applying the pressure or tension.
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(1)

(2)

For landing gearswith only one wheel per landing gear strut, the torque load
is 1.2 SR where R is the normal loaded radius of the tire at rated inflation
pressure under load S.

For landing gears with multiple wheels per landing gear strut, the torque
load is 1.44 SR where R is the normal loaded radius of the tire at rated
inflation pressure under load S.

(c)  Overpressure-hydraulic brakes. The brake with actuator piston extended to

simula
3 seco

(1)

()

te a maximum worn condition must withstand hydraulic pressure for at least
nds, equal to the following:

For airplanes, 2 times the maximum brake line pressure available to the
brakes.

For rotorcraft, 2 times the pressure required to hold the rotorcraft on a 20
degree slope at design takeoff weight.

(d)  Endurance tests-hydraulic brakes. The hydraulic brake assembly must be subjected
to an endurance test during which the total leakage may not exceed 5cc and no
malfunction may occur during or upon completion of the test. Minimum piston

travel

during the test may not be less than the maximum allowable piston travel in

operation. The tests must be conducted by subjecting the hydraulic brake assembly

to:

(1)

()

100,000 cycles for airplanes, and 50,000 cycles for rotorcraft, of application
and release of the average hydraulic pressure needed in the KEp, tests
specified in paragraph 4.2(a)(2) except that manufacturers using Method Il
in conducting the tests specified in paragraph 4.2(a)(2) must subject the
wheel-brake assembly to the average of the maximum pressure needed in
those tests. The piston must be adjusted so that 25,000 cycles for airplanes,
and 12,500 cycles for rotorcraft are performed at each of the four positions
where the piston would be at rest when adjusted for 25, 50, 75, and 100
percent of the wear limit; and

5,000 cycles for airplanes, and 2,500 cycles for rotorcraft at the maximum
system pressure available to the brakes.

Powered by EASA eRules

Page 73 of 683| Nov 2018


http://easa.europa.eu/

Easy Access Rules for European Technical Standard SUBPART B — LIST OF ETSOs
X E AS A Orders (CS-ETSO) (Amendment 10) ETSO-C27

ETSO-C27

ED Decision 2003/10/RM (applicable from 24.10.2003)
Twin Seaplane Floats
1 Applicability

This ETSO gives the requirements which twin seaplanes floats that are manufactured on or after
the date of this ETSO must meet in order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the National Aircraft Standards Specification NAS 807, dated
June 1, 1951 as amended and supplemented by this ETSO:

(i) Section 4.3.3.4 Unsymmetrical Landing. Two-Float Landing with Drift.
Third sentence:
, The side load shall be tanb/4 times the step landing load of 4.3.3.1.“

(i)  Section 4.3.3. Limit Load Factors for General Structure Design. Definition of
symbols following subpart (b):

,Vso = airplane design stalling speed at design landing weight with zero
thrust and landing flaps or other high lift devices in position for

landing.
W = one half the airplane design landing weight.”
3.1.2 Environmental Standard None.

3.1.3 Computer Software

None
3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C28

ED Decision 2003/10/RM (applicable from 24.10.2003)

Aircraft Skis

1 Applicability

This ETSO gives the requirements which aircraft skis that are manufactured on or after the date
of this ETSO must meet in order to be identified with the applicable ETSO marking.

2 Procedures

2.1

2.2

General
Applicable procedures are detailed in CS-ETSO Subpart A.
Specific

None.

3 Technical Conditions

3.1 Basic
3.1.1 Minimum Performance Standard
Standards set forth in the National Aircraft Standards Specification NAS 808, dated
December 15, 1951.
3.1.2 Environmental Standard None.
3.1.3 Computer Software
None
3.2 Specific
None.
4 Marking
4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C30c

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Position Lights
1 Applicability

This ETSO gives the requirements which new models of aircraft position lights that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the Society of Automotive Engineers, Inc., (SAE) Aerospace
Standard (AS) Document AS 8037 ,,Minimum Performance Standard for Aircraft
Position Lights” dated January 1986.

3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1
3.1.3 Computer Software

None
3.2 Specific
None.
4 Marking

4.1 General

In lieu of the marking detailed in CS-ETSO Subpart A paragraph 1.2, the minimum lamp
candle power or lamp part number shall be shown.

4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C39c

ED Decision 2010/010/R (applicable from 21.12.2010)
Aircraft Seats and Berths Certified by Static Testing only
1 Applicability

This ETSO gives the requirements which aircraft seats and berths that are manufactured on or
after the date of this ETSO must meet in order to be identified with the applicable ETSO marking
for the following types:

Type A — Large Aeroplane (9g forward load seats only)
Type | — Large Aeroplane (berths only)
Type Il — Normal, Utility and Commuter
Type Il — Aerobatic
Type IV — Rotorcraft
2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard
3.1.1.2 Type A

Standards set forth in sections 3.1.4, 3.1.8, 3.1.11, 3.1.14, 3.1.15, 3.1.17,
3.1.18, 3.1.19, 3.1.20, 3.2, 3.3, 3.4 (except 3.4.2), 3.5, 4 (except 4.2), 5
(except 5.3 and 5.4) of SAE Aerospace Standard (AS) document AS 8049 Rev.
A, “Performance Standard for Seats in Civil Rotorcraft, Transport Aircraft,
and General Aviation Aircraft” dated September 1997, as modified by
Appendix 1 of this ETSO.

Seat cushions, when included, for large aeroplane passenger, flight
attendant, and observer seats shall meet the fire protection provisions of
Appendix F, Part Il of EASA CS 25, as required by CS 25.853(c).

3.1.1.3 Typel, II, lll and IV

Standards set forth in the National Aerospace Standard (NAS) Specification
809, dated January 1, 1956 with the following exception:

(i)  The sideward loads as specified in 4.1.2. Table | of NAS 809 need not
exceed the requirements of the applicable Certification Specification
(Cs).

(i)  Materials in Type | berths must comply with the fire protection
provisions of CS 25.853(a).

3.1.2 Environmental Standard
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None

3.1.3 Computer Software
None

3.1.4 Electronic Hardware Qualification

None
3.2 Specific
None.
4 Marking

4.1 General
Marking as detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
4.2.1 The marking must also include the applicable seat type: “Type A-", “Type |-”,

“Type II-”, “Type IlI-”, or “Type IV-" followed by the appropriate seat facing
direction designation: “FF” — forward; “RF”- rearward; or “SF” — sideward

4.2.2 Each passenger, flight attendant and observer seat cushion required for
qualification of the seating system must be marked with “Complies with CS
25.853(c)” when tested in accordance with the requirements of CS 25.853(c)

5 Availability of Referenced Document
See CS-ETSO Subpart A paragraph 3.
[Amdt ETSO/6]
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APPENDIX 1 TO ETSO-C39¢C — MODIFICATION TO AS 8049 Rev. A

ED Decision 2010/010/R

Modify SAE AS8049 Rev. A as follows:

(1) Disregard first paragraph in section 3.2 Requirements.

(2)  Revise Section 3.2.1 as follows:

Seat systems shall be designed to provide protection for the occupant at seat adjustment
positions, orientations, and locations allowed to be occupied during takeoff and landing.

(3) Revise Section 3.2.2 as follows:

Seat elements shall be designed so that, when evaluated under the static test conditions of this
document, they do not leave hazardous projections that could significantly contribute to
occupant injury or impede rapid evacuation.

(4) Revise Section 3.2.6 as follows:

Adjustable features (seat swivel, back recline, and stowage of movable tables, armrests,
footrests, etc.) shall be designed to permit the seat occupant access to those features to adjust
to the positions required for takeoff and landing without releasing the occupant’s restraints.

(5) Revise Section 3.2.7 as follows:

When an under-seat baggage restraint is incorporated in a passenger seat, it shall be designed
to restrain at least 9.1 kg (20 Ib) or the placard weight of stowed items per passenger place,
under the static test conditions of this document in a manner that will not significantly impede
rapid egress from the seat.

(6) Revise Section 3.5 as follows:

Allowable permanent deformations sustained by a seat subjected to the ultimate static tests of
this document are specified below. Permanent seat deformations shall be measured on the
critically loaded seat after static tests. Significant measuring points shall be identified and
marked on the test seat, and their positions measured in the lateral, vertical, and longitudinal
directions relative to fixed points on the test fixture. Measurement of the selected points shall
be recorded before and after the tests. Post test deformations shall be recorded and reported.

(7)  Revise Section 4 as follows:

STRENGTH: All seats qualified for occupancy during takeoff and landing shall be capable of
withstanding, within the criteria defined below, statically applied loading.

(8) Revise Section 5 as follows:

QUALIFICATION TESTS: Initial qualification of a seat shall be performed by static tests.
Subsequent qualifications related to design changesto seats of a similar type may be performed
by rational analysis based on existing qualification test data.

(9)  Revise Section 3.1.11 as follows:

Restraint system anchorages should provide self-aligning features. If self-aligning features are
not provided, the static tests in this document should be conducted with the restraints and
anchorages positioned in the most adverse configuration allowed by the design. The anchorage
system should minimise the possibility of incorrect installation or inadvertent disconnection of
the restraints.

[Amdt ETSO/6]
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ETSO-C42

ED Decision 2003/10/RM (applicable from 24.10.2003)

Propeller Feathering Hose Assemblies

1 Applicability

This ETSO gives the requirements which propeller feathering hoses assemblies of the following
types that are manufactured on or after the date of this ETSO must meet in order to be
identified with the applicable ETSO marking:

(i)

(ii)

(iii)

Type 1 (pressure line) hose assemblies which are intended to be used in the line
connecting the feathering pump outlet to the propeller governor.

Type 2 (supply line ,fire resistant”) hose assemblies which are intended to be used in the
line connecting the oil supply to the feathering pump where this entire line is located aft
of the firewall.

Type 3 (supply line ,fire proof’) hose assemblies which are intended to be used in the line
connecting the oil supply to the feathering pump where this entire line is located wholly
or in part forward of the firewall.

2 Procedures

2.1

2.2

General
Applicable procedures are detailed in CS-ETSO Subpart A.
Specific

None.

3 Technical Conditions

3.1

Basic
3.1.1 Minimum Performance Standard

Standards set forth in Sections 3 and 4 of Military Specifications MIL-H-8795D,
dated October 14, 1985, or MIL-H-8790D dated December 30, 1981 with the
following exception and shall also meet the appropriate fire test requirements
listed below:

Test Methods

a Exception: the hydraulicimpulse test requirementsin MIL-H-8795D and MIL-
H-8790 need not be met for the purposes of this paragraph.

b Pressure line (type 1) hose assembly fire test
(i) Test set up and flame requirements

(@)  For the purpose of this test, a length of hose five times the
outside diameter or longer shall be subjected to a flame of the
size and temperature specified in (d) and (e) of this subdivision
while the hose is in a horizontal position. The entire end fitting
shall also be subjected to this flame.

(b)  The hose assembly shall be installed horizontally in the test
setup in such a manner that itincludes at least one full 90° bend
so that the pressure existing inside the hose will exert an axial
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(ii)

(iii)

(d)

(e)

(f)

force on the end fitting equal to the inside area of the hose
multiplied by the internal pressure.

During the test the end fitting which is subjected to flame shall
be vibrated at the rate of 33 hertz through a totalamplitude of
not less than 3.2 mm i.e. a displacement of 1.6 mm on eachside
of the neutral position.

The flame temperature shall be 1100°C plus or minus 30°C as
measured within 6.35 mm of the surface of the hose and end
fitting at the point nearest the flame. Suitable shielded
thermocouples or equivalent temperature measuring devices
shall be used for measuring the flame temperature. A sufficient
number of these shall be used to assure that the specified
temperature exists at least along the entire end fitting and
along the hose for a distance of not less than three times its
outside diameter.

The flame diameter shall not be less than three times the
maximum diameter of the hose or three times the maximum
diameter of the end fitting (whichever is the greater). The
length of the flame shall be such that it extends beyond the end
fitting and hose when they are in place during the test, for a
distance of not less than three times the maximum diameter of
the hose or three times the maximum diameter of the end
fitting (whichever is the greater).

During the test SAE 20 oil or equivalent shall be circulated
through the hose assembly and the oil shall enter the hose
assembly at a temperature of not less than 93°C.

Fire test procedure

(a)

(b)

Part |
Pressure: 1034kPa (150 psi) (minimum).

Oil flow rate: 1.23dm3 (1.3quart)/minute (maximum).
Duration: 4 minutes, 30 seconds.

Part Il (which shall immediately follow Part |) Pressure:
11378kPa (1650 psi) (minimum).

Oil flow rate: 13.2dm3 (14 quarts)/minute) (maximum); any
lower flow rate is acceptable).

Duration: 30 seconds.

Criteria for acceptability

The hose assembly under test shall be considered acceptable if it
complies with these tests conditions without evidence of leakage.

Supply line ,fire-resistant” (type 2) hose assembly fire test

(1)

(ii)

Test set up and flame requirements

Same as paragraph (b)(i) of this paragraph.

Fire test procedure
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Pressure: 207kPa (30 psi) (minimum).

Oil flow rate: 13.2dm3 (14 quarts)/minute (maximum). Duration: 5
minutes.

(iii)  Criteria for acceptability
Same as paragraph (b)(iii) of this paragraph.
d Supply line ,fire proof” (type 3) hose assembly fire test
(i) Test set up and flame requirements
Same as paragraph (b)(i) of this paragraph.
(i) Fire test procedure
Pressure: 207 IkPa (30 psi) (minimum).

Oil flow rate: 13.2dm3/minute (14 quarts/minute,) (maximum).
Duration: 15 minutes.

(iii)  Criteria for acceptability

Same as paragraph (b)(iii) of this paragraph.

3.2 Specific
None
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C43c

ED Decision 2003/10/RM (applicable from 24.10.2003)
Temperature Instruments
Applicability

This ETSO gives the requirements which new models of temperature instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) 8005 ,Minimum
Performance Standard for Temperature Instruments”®, reaffirmed October, 1984 as
amended and supplemented by this ETSO:

Exceptions:

(i) In the friction error test SAE AS 8005, paragraph 4.8, the vibration (to
minimize friction) provisions of paragraph 4.3 do not apply.

(ii) For clarification, the vibration test of SAE AS 8005, paragraph 5.8, shall be
conducted in accordance with the test procedure of RTCA document DO-

160D, paragraph 8.5.1.
3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software
See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None.

Marking

4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific

None.
Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C44c Al

ED Decision 2013/012/R (applicable from 15.7.2013)

Fuel Flowmeters
1 Applicability

This ETSO gives the requirements which fuel flowmeters that are manufactured on or after the
date of this ETSO must meet in order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical conditions
3.1 Basic
3.1.1 Minimum performance standard
Standards set forth in Appendix 1.
3.1.2 Environmental standard

The Fuel Flowmeter must be tested in accordance with SAE AS407C “Fuel
Flowmeters” from July 1, 2001, unless otherwise specified by Appendix 1 to this
ETSO, SAE AS1055D “Fire Testing of Flexible Hose, Tube Assemblies, Coils, Fittings,
and Similar System Components” (sections 4 and 5) from June 1997, and the
applicable environmental test procedure as specified by paragraph 2.1 of CS-ETSO,
Subpart A, unless otherwise specified by Appendix 1 to this ETSO.

3.1.3 Software

If the equipment design includes a digital computer, see CS-ETSO, Subpart A,
paragraph 2.2, for software development.

3.1.4 Airborne Electronic hardware
See CS-ETSO, Subpart A, paragraph 2.3.
3.2 Specific
3.2.1 Failure condition classification
See CS-ETSO, Subpart A, paragraph 2.4.
4 Marking
4.1 General
Marking is detailed in CS-ETSO, Subpart A, paragraph 1.2.
4.2  Specific
None.
5 Availability of referenced document

See CS-ETSO, Subpart A, paragraph 3.
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[Amdt ETSO/3]
[Amdt ETSO/7]
[Amdt ETSO/8]
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APPENDIX 1 TO ETSO-C44c Al -

MINIMUM PERFORMANCE STANDARD FOR FUEL FLOWMETERS

ED Decision 2013/012/R

1. General Requirements.

The applicable standard is SAE AS407C, Fuel Flowmeters, dated July 1, 2001.

Paragraphs 3.1, 3.1.1, 3.1.2, 3.2.b, and 4.2.1 of the SAE AS407C do not apply to this ETSO.
SAE AS407C must be applied as follows (changed text shown framed):

a.

Temperature. On Page 2 of SAE AS407C, replace Table 1 with the following table.

TABLE 1
INSTRUMENTLOCATION | A ] 8

Heated Areas (Temp. Controlled) -30 to 50 °C -65 to 70 °C
Unheated Areas (Temp. Controlled) -55 to[z0 °d -65 to
Power Plant Compartment -55t0 70 °C -65 to 100 °C
Power Plant Accessory Compartment -55t0 70 °C -65 to 100 °C

Altitude. In the first sentence of paragraph 3.3.4, Altitude, (page 3), replace “40.000 feet
(12.192 m) standard altitude with 51.000 ft (15.545 m) standard altitude.

LeakTest. In the second sentence of paragraph6.3, LeakTest, (page 6), replace “toan air
pressure of 40 psi (275.8 kPa) “with "to an air pressure in accordance with the
manufacturer's recommendations."

2. Testing Your Fuel Flowmeter.

In addition to the qualification test requirements described in SAE AS407C, perform the
following tests:

a.

C.

Thermal Shock Test. This test applies to any hermetically sealed components. Subject the
components to four cycles of exposure to water 85°+ 2° Cand 5° + 2° C. There should be
no evidence of moisture damage to coating or enclosure. During each cycle of the test,
immerse the component in water at 85° + 2° C for 30 minutes. Within 5 seconds of
removal from the bath, immerse the component for 30 minutes in the other bath
maintained at 5° £ 2° C. Repeat this cycle continuously, one cycle following the other until
four cycles are completed. After this test, subject the component to the sealing test in
paragraph2b (2) of this appendix. The component must have no leakage resulting from
the test.

Sealing Test. Apply this performance test to any hermetically sealed components.
Immerse the component in a suitable liquid such as water. Then reduce the absolute
pressure of the air above the liquid to about 1 inch of mercury (Hg) (3.4 kPa) Maintain
this absolute pressure for 1 minute, or until the liquid stops giving off air bubbles,
whichever is longer. Increase the absolute pressure by 2% inches Hg (8.5 kPa). If any
bubbles come from the component case, consider it Leakage and reject the component.
Do not consider bubbles, resulting from entrapped air in the exterior parts of the case, as
leakage. If other test methods provide evidence equal to the immersion test, they can be
used to test the integrity of the instrument’s seals. If the component includes
nonhermetically sealed appurtenances such as a case extension, these appurtenances
can be removed before the sealing test.

Other Tests. The following table lists where can be find other tests and conditions:
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[For: ] Usethetestconditionsin:

Fire-resistant or fireproof test SAE AS 1055, Rev. D, , dated June 1997, Sections 4 and 5

The following sections of the environmental standards
mentioned in paragraph3.1.2above.

Explosionproofness test Section 9

Power inputtest Section 16
Voltagespiketest Section 17
Audio frequency conducted Section 18

susceptibilitytest
Induced signal susceptibility test Section 19
Radio frequency susceptibility test  Section 20

[Amdt ETSO/3]
[Amdt ETSO/8]
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ED Decision 2013/012/R (applicable from 15.7.2013)

Manifold Pressure Instruments
1 Applicability

This ETSO gives the requirements which manifold pressure instruments that are manufactured
on or after the date of this ETSO must meet in order to be identified with the applicable ETSO
marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO, Subpart A.
2.2 Specific
None.
3 Technical conditions
3.1 Basic
3.1.1 Minimum performance standard

Standard set forth in the SAE Aerospace Standard (AS) document: SAE AS 8042
from December 1, 1985, unless otherwise specified by Appendix 1 to this ETSO.

3.1.2 Environmental standard

The Manifold Pressure Instruments must be tested according to Section 7 of SAE
AS 8042 and the environmental test procedures as defined in CS-ETSO, Subpart A,
paragraph 2.1.

3.1.3 Computer software

If the Manifold Pressure Instruments includes a digital computer, see CS-ETSO,
Subpart A, paragraph 2.2, for software development.

3.1.4 Airborne electronic hardware
See CS-ETSO, Subpart A, paragraph 2.3.
3.2 Specific
3.2.1 Failure condition classification
See CS-ETSO, Subpart A, paragraph 2.4.

Failure of the function defined in paragraph 3.1.1 of thisETSO has been determined
to be a major failure condition. The applicant must develop the system to at least
the design assurance level commensurate with this failure condition.

4 Marking
4.1 General
Marking is detailed in CS-ETSO, Subpart A, paragraph 1.2.
4.2  Specific

None.
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5 Availability of referenced document

See CS-ETSO, Subpart A, paragraph 3.

[Amdt ETSO/3]
[Amdt ETSO/8]
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APPENDIX 1 TO ETSO-C458 A1 — MINIMUM PERFORMANCE STANDARD FOR
MANIFOLD PRESSURE INSTRUMENTS

ED Decision 2013/012/R
This appendix lists EASA modifications to the MPS for Manifold Pressure Instruments.
The applicable standard is SAE AS 8042, Manifold Pressure Instruments, dated December 1, 1985.

1. Manifold Pressure Instruments are not required to meet the requirements in SAE AS 8042
paragraphs 3.1, 3.2, and 3.3.

2. Replacement of SAE AS 8042 paragraph 3.24.2 (Fire Hazards) by:

“Except for small parts (such as fasteners, grommets, knobs, seals, and small electrical parts)
that would not contribute significantly to the propagation of a fire, all material used must be
self-extinguishing when tested in accordance with the requirements of CS 25.869(a)(4) and the
applicable portions of Part I, Appendix F.”

[Amdt ETSO/3]
[Amdt ETSO/8]
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ETSO-C46a

ED Decision 2003/10/RM (applicable from 24.10.2003)

Maximum Allowable Airspeed Indicator Systems

1 Applicability

This ETSO gives the requirements which maximum allowable airspeed indicator systems that
are manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures

2.1 General

Applicable procedures are detailed in CS-ETSO Subpart A.

2.2 Specific

None.

3 Technical Conditions

3.1 Basic

3.1.1 Minimum Performance Standard

Standards set forth in the attached ,Federal Aviation Administration Standard,
Maximum Allowable Airspeed Indicator Systems” as amended and supplemented
by this ETSO:

a.

Tests procedures set forth in Society of Automotive Engineers (SAE)
Aeronautical Standard (AS) 418A dated May 15, 1961, ,,Maximum Allowable
Airspeed Instrument, Reciprocating Engine Powered Aircraft”, or SAE AS437
dated April 15, 1963, ,Maximum Allowable Airspeed Instrument, Turbine
Powered Aircraft”, may be used for the purpose of showing compliance with
related standards in this ETSO. However, environmental limits, or other
limits, specified in these procedures must be adjusted if necessary to agree
with those specified in this ETSO.

Other test procedure may also be adequate and valid for the purpose.

Where applicable, instead of the referenced FAA documents/paragraph the
corresponding IR, CS or ETSO document/paragraph shall be used, when
available.

3.1.2 Environmental Standard

As stated in the ,, Federal Aviation Administration Standard, Maximum Allowable
Airspeed Indicator Systems*”.

3.1.3 Computer Software

None
3.2 Specific
None.
4 Marking
4.1 General
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Marking is detailed in CS-ETSO Subpart A paragraph 1.2; in addition to the markings
required by this paragraph, the instrument must be marked toindicate its range in knots
and, if applicable, to identify the calibration employed to control the movement of the
maximum allowable airspeed pointer in the Vmo and Mmo ranges, or to identify the
particular aircraft type design on which the instrument is intended to be used.

4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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APPENDIX 1 TO ETSO-C46A — FEDERAL AVIATION ADMINISTRATION
STANDARD, MAXIMUM ALLOWABLE AIRSPEED INDICATOR SYSTEMS

1. Purpose.

ED Decision 2003/10/RM

This document specifies minimum performance standards for pitot-static type, maximum
allowable airspeed indicator systems which indicate continuously both indicated airspeed and
maximum allowable airspeed.

2. Performance Requirements.
2.1 General
(a) Materials. Materials must be of a quality demonstrated to be suitable and

2.2

2.3

(b)

dependable for use in aircraft instruments.

Environmental conditions. The instrument must be capable of performing its
intended function and not be adversely affected during or following prolonged
exposure to the environmental conditions stated under section 3. Where optional
environments conditions are set forth, the conditions selected must be declared as
equipment limitations.

Detail requirements.

(a)

(b)

Indicating means. Indicated airspeed and maximum allowable airspeed must be
displayed in such a manner that the numerical values on the scale increase in a
clockwise, left to right, or bottom to top direction.

Case markings. The outlets in the case must be marked with ,P“ for the pitot
pressure connection, and with ,S“ for the static pressure connection.

Design requirements.

(a)

(c)

Adjustable settings.

(1) Maximum allowable airspeed pointer. An adjustable stop may be provided
in the instrument for limiting the movement of the maximum allowable
airspeed pointer. If included, the design of this adjustment must be such that
it will not affect the indication of the pointer when the altitude pressure
conditions and Mach Number setting are such that the limiting speed will be
lower than that set by the adjustable stop.

(2)  Mach Number. If a readily accessible means is provided for setting the
instrument to any desired Mach Number, the value of the setting must be
visible from the front of the instrument. When the instrument does not
contain an external Mach Number setting adjustment, the value of the
permanent Mach Number setting need not be visible from the front of the
instrument.

Visibility. The indicating means and all markings must be visible from any point
within the frustum of a cone, the side of which makes an angle of at least 30° with
the perpendicular to the dial and the small diameter of which is the aperture of the
instrument case. The distance between the dial and the cover glass must be a
practical minimum.

Calibration.
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(d)

(e)

(1) Indicated air-speed pointer. The indicated airspeed pointer must indicate
airspeed in accordance with the values contained in Table I.

(2)  Maximum allowable airspeed pointer. The maximum allowable airspeed
pointer must indicate maximum allowable airspeed values in the Vmo and
Mmo limit ranges which -

(i) Follow the standard fundamental relationships of subsonic
compressible flow gas dynamics which are stated in appendix A; or

(i)  Are adjusted to account for design factors that are characteristicof a
particular aircraft type design such as, but not limited to, static source
pressure error variations and variable speed limitations with altitude.

Scale error.

(1)  Instruments with permanent Mach Number setting. The indicated airspeed
scale error and the maximum allowable airspeed scale error must not exceed
the tolerances specified in Tables | and Il, respectively, with the instrument
set at its permanent Mach Number.

(2)  Instruments with means for external Each Number setting adjustment.

(i)  The indicated airspeed scale error must not exceed the tolerances
specified in Table | with the instrument set at the lowest Mach
number.

(i)  The maximum allowable airspeed scale error must not exceed the
tolerances specified in Table Il with the instrument set at the lowest
Mach Number and at increasing Mach Number setting of not more
than 0.10 to and including the maximum Mach Number.

Hysteresis. The reading of the maximum allowable airspeed pointer first at 30,000
feet altitude and then at 10,000 feet altitude must not differ by more then 2 knots
from the corresponding readings obtained for increasing altitudes during tests to
assure the instrument complies with the scale error requirements of section
2.3(d)(2)(ii) of this TSO.

After effect. To assure the instrument complies with the scale error requirements
of section 2.3 (d) (2) (ii) of this TSO, the maximum allowable airspeed pointer must
return to its original readings, corrected for any change in atmospheric pressure,
within 3 knots, after not less than 1 or more than5 minutes have elapsed following
completion of performance tests.

Friction.

(1) Maximum allowable airspeed pointer. The friction of the pointer must not
produce an error exceeding 4 knots at each point indicated by an asterisk in
Table II.

(2) Indicatedairspeed pointer. The friction on the pointer must not produce an
error exceeding 3 knots at each point indicated by an asterisk in Table I.

Leak.

(1) Case leak. When subjected to a static pressure differential of 15 inches of
mercury between the inside and outside of the case, the internal pressure
must not increase because of case leaks more than 0.05 inches of mercury
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at the end of 1 minute time following first application of the differential
pressure.

(2)  Airspeed diaphragm leak. There must not be any apparent movement of the
indicated airspeed pointer for 1 minute after a sequence of events in which
pressure sufficient to produce full scale deflection of the indicated airspeed
pointer is applied to the pitot connection (static pressure connection open
to atmosphere), the pressure source is stopped, and the connection tubing
pinched.

3. Environmental Conditions.

3.1

3.2

3.3

3.4

Temperature. The instrument must perform its intended function over the range of
ambient temperature from -30° to 50° C. With the instrument temperature stabilized at
the limits of the range, the scale error must not exceed by more than 4.5 knots the
tolerances specified in Tables | and Il at the points marked with an asterisk. The
instrument must not be adversely affected by exposure to the range of ambient
temperature from -65° to 70° C.

Altitude. The instrument must perform its intended function and must not be adversely
affected when operating in the pressure range from -1,000 feet and the maximum
altitude of intended operation. The instrument must withstand an external case pressure
of 50“ Hg. absolute when installed properly and vented to an atmospheric pressure of
approximately 29.92“ Hg. absolute.

Vibration. The instrument must perform its intended function and must not be adversely
affected when subjected to vibrations of the following characteristics:

Instrumentpanelmounted Frequency MaX|mum double MaX|mum
Reciprocatingengine 5-50 0.020
powered aircraft——

Turbine engine 5-55 0020 = —-———-
powered aircraft—— 55-1000 = @o————e 0.25g

Humidity. The instrument must perform its intended function and must not be adversely
affected following exposure to the extreme condition of relative humidity in the range
from 0 to 95 percent at a temperature of approximately 70° C. for a period of 10 hours.

4, Compliance Tests.

As evidence of compliance with this standard, the manufacturer must perform evaluation tests
on proto- type instruments to demonstrate proper design, reliability in performance of its
intended functions, and conformity with the performance standards of section 2. Tests must
also be performed to demonstrate compliance with the environmental condition requirements
specified in section 3.

5. Individual Performance Tests.

The manufacturer must conduct such tests as may be necessary on each instrument to assure
that it will meet the minimum performance requirements of sections 2.3 (b) through 2.3 (h).

TABLE |

Speed knots Impact pressure (qc) inches Hg at 25°C

50 0.1198 4.0
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Speed knots Impact pressure (qc) inches Hg at 25°C Tolerance knots

*60 1727 2.0
80 .3075 2.0
*100 4814 2.0
120 .6950 2.0
*150 1.091 2.5
180 1.580 3.0
*200 1.959 3.0
230 2.610 3.0
*250 3.100 3.0
280 3.924 3.5
*300 4.534 3.5
320 5.195 3.5
*350 6.286 4.0
370 7.082 4.5
*400 8.385 5.0
430 9.826 5.5
*450 10.87 6.0
480 12.56 7.0
*500 13.78 7.0
520 15.07 7.0
*550 17.16 8.5
570 18.66 8.5
*600 21.07 9.0
630 23.71 9.5
*650 25.59 10.0
TABLE Il
0 29.921 **4
*5,000 24.896
10,000 20.577
*15,000 16.886
20,000 13.750
*25,000 11.104
30,000 8.885
*35,000 7.041
40,000 5.538
*45,000 4.355
50,000 3.425 **4

**From indicated airspeed corresponding to maximum equivalent airspeed or maximum mach
whichever is the limiting factor.

APPENDIX A
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Relationships For Calibrating Maximum Allowable Airspeed Pointer

(1)  For altitudes from sea level to altitude where

| k-1
| LS I
1 "k_'] ] ]
Vo = Cso 2 +i v M —1‘ -1 =1
=1|| P | 5c%0a _
|
) |
(2)  For altitudes where MMO is limited factor:
| (=]
| [ k] k
Pl k=19 k1
VMO =Cs0 |—— 11— | 1+——MMmo [* —1]+1p -1
MO =530 1 il 2 ) :
Where:

Vme = Maximum allowable indicated airspeed in knots.
Mmo= Maximum allowable mach.

K = Ratio of specific heats=1.40 for air.

P, = Pressure at sea level in inches of Hg.

P = Ambient static pressure in inches of Hg.

C,o = Speed of sound at sea level=661.48 knots.

a = Densityratio at altitude.

Vm = Maximum equivalent airspeed in knots
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ETSO-C47a Al

4

ED Decision 2013/012/R (applicable from 15.7.2013)
Pressure Instruments — Fuel, Oil and Hydraulic
Applicability

This ETSO gives the requirements which fuel, oil and hydraulic pressure instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO, Subpart A.
2.2 Specific
None.
Technical conditions
3.1 Basic
3.1.1 Minimum performance standard

Standards set forth in the SAE Aerospace Standard (AS) document: SAE AS 408C
“Pressure Instruments - Fuel, Oil and Hydraulic” from July 1, 2001 unless otherwise
specified by Appendix 1 to this ETSO.

3.1.2 Environmental standard

Testing fuel, oil, and hydraulic pressure instruments must be in accordance with
SAE AS408C section 7 and see CS-ETSO, Subpart A, paragraph 2.1, for
environmental test procedures.

3.1.3 Software

If fuel, oil, and hydraulic pressure instrument includes a digital computer, see CS-
ETSO, Subpart A, paragraph 2.2, for software development.

3.1.4 Airborne electronic hardware
See CS-ETSO, Subpart A, paragraph 2.4.
3.2 Specific
3.2.1 Failure condition classification
See CS-ETSO, Subpart A, paragraph 2.4.

Failure of the function defined in paragraph 3.1.1 of this ETSO has been determined
to be a major failure condition. The applicant must develop the system to at least
the design assurance level commensurate with this failure condition.

Marking
4.1 General
Marking is detailed in CS-ETSO, Subpart A, paragraph 1.2.
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4.2  Specific

a) At least one major component of the fuel, oil, and hydraulic pressure instrument
shall be marked permanently and legibly with all the information as provided for
in SAE AS408C, Section 3.2 (except paragraph 3.2.b).

b) Mark “Fire resistant” or “Fireproof” information legibly and permanently
5 Availability of referenced document
See CS-ETSO, Subpart A, paragraph 3.

[Amdt ETSO/3]
[Amdt ETSO/8]
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APPENDIX 1 TO ETSO-C47A A1 — MINIMUM PERFORMANCE STANDARDS
(MPSs) FOR PRESSURE INSTRUMENTS - FUEL, OIL AND HYDRAULIC

ED Decision 2013/012/R

1. The MPSs applying to this ETSO are provided in SAE AS408C, Pressure Instruments - Fuel, Qil,
and Hydraulic, dated July 1, 2001, except for paragraphs 3.1, 3.1.1, 3.1.2, and 3.2.b.

Here are provided the modifications to be applied to the referenced SAE document:

AS408C
Title

Section 1.1

AS408C section 7

modification:

Replace “Pressure Instruments — Fuel, Oil, and Hydraulic (Reciprocating
Engine Powered Aircraft)” Substitute: “Pressure Instruments — Fuel, Qil,
and Hydraulic”

Replace “...primarily for use with reciprocating engine powered transport
aircraft, ...” Substitute: “...for use with civil aircraft,...”

modification:

Para 7.13 Use test conditions in SAE AS1055 Rev D, “Fire Testing of Flexible Hose,
Tube Assemblies, Coils, Fittings, and Similar System Components”, dated
June 1, 1997, Sections 4 and 5.
The following test conditions from the environmental standards
mentioned in paragraph 3.1.2 above are added.

Para7.14 Section 16, Power Input.

Para 7.15 Section 17, Voltage Spike.

Para 7.16 Section 18, Audio Frequency Conducted Susceptibility — Power Inputs.

Para 7.17 Section 19, Induced Signal Susceptibility

Para 7.18 Section 20, Radio Frequency Susceptibility.

2. The performance of fuel, oil and hydraulic pressure instruments can be enhanced or made

superior to this specification, depending on intended application and configuration.

[Amdt ETSO/3]
[Amdt ETSO/8]
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ETSO-C49b

ED Decision 2003/10/RM (applicable from 24.10.2003)
Electric Tachometer: Magnetic Drag (Indicator and Generator)
Applicability

This ETSO gives the requirements which electric tachometers: magnetic drag (indicator and
generator) that are manufactured on or after the date of this ETSO must meet in order to be
identified with the applicable ETSO marking.

Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 404B dated
February 1, 1959, and reconfirmed May 1991, as amended and supplemented by
this ETSO:

Exceptions.

(i) The following specifically numbered parts in AS-404B do not concern
minimum performance and therefore are not essential to compliance with
this paragraph: Parts 3.1, 3.1.1, 3.1.2, 3.2, 3.2(a)(b)(c)(d)(e)(f), 4.1.3.,
4,1.3.2,4.1.3.3,4.1.3.4,and 4.1.3.5.

(i)  Inlieu of part7 in AS-404B, it is a requirement that tachometers covered by
this paragraph be capable of successfully passing the tests in parts 7.1
through 7.8.

3.1.2 Environmental Standard
As prescribed in AS 404B.
3.1.3 Computer Software
See CS-ETSO Subpart A paragraph 2.2

3.2 Specific
None.
Marking

4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2; inaddition, range and rating shall
be shown.

4.2  Specific

None.
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5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C53a

1 Applicability

ED Decision 2003/10/RM (applicable from 24.10.2003)

Fuel and Engine Oil System Hose Assemblies

This ETSO gives the requirements which fuel and engine oil system hose assemblies that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures

2.1 General

Applicable procedures are detailed in CS-ETSO Subpart A.

2.2 Specific

None.

3 Technical Conditions

3.1 Basic

3.1.1 Minimum Performance Standard

(1)

Minimum performance standards are hereby established for the following

(i)

(ii)

(iii)

(iv)

types of fuel and engine oil system hose assembilies:

|ll

Type A. Non-fire-resistant ,normal” temperature hose assemblies
which are intended to be used in locations outside fire zones where
the fluid and ambient air temperatures do not exceed 121°C.

Type B. Non-fire-resistant , high” temperature hose assemblies which
areintended to be used in locations outside fire zones where the fluid
and ambient air temperatures do not exceed 232°C.

Type C. Fire-resistant ,,normal” temperature hose assemblies which
are intended to be used in locations within fire zones where the fluid
and ambient air temperatures do not exceed 121°C.

Type D. Fire-resistant ,, high” temperature hose assemblies which are
intended to be used in locations within fire zones where the fluid and
ambient air temperatures do not exceed 232°C.

Each type shall comply with the following requirements. Three
samples of each size shall be tested.

(1) Type A hose assemblies shall comply with the ,3.3
Performance” paragraph requirements of Specification MIL-H-
8795A, dated July 25, 1958, except as noted in sub-paragraph
(2) of this paragraph. The hose incorporated therein shall
conform to ,,3.6 Performance” paragraph of Specification MIL-
H-8794A, dated July 25, 1958, except as noted in sub-paragraph
(2) of this paragraph.

(2) Type B hose assemblies shall comply with the ,3.6
Performance” paragraph requirements of Specification MIL-H-
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()

(3)

25579 (USAF), dated March 19, 1959, except as noted in sub-
paragraph (2) of this paragraph.

(3) Type C hose assemblies shall comply with the above
requirements for type A hose assemblies and in addition shall
pass the fire test described in sub-paragraph (3) of this
paragraph.

(4) Type D hose assemblies shall comply with the above
requirements for Type B hose assemblies and in addition shall
pass the fire test described in sub-paragraph (3) of this
paragraph.

Exceptions.

(i)

(ii)

Type A hose assemblies are not required to comply with paragraphs
3.6.1.2 and 3.6.2.7 of Specification MIL-H-8794A. The operating and
proof pressures referred to in Table 1 of that specification shall be
those values listed in the ,Fuel” column thereof. The burst pressures
to be utilized shall be twice the proof pressures listed in the ,Fuel”
column in Table 1. The foregoing shall likewise apply in showing
compliance with Specification MIL-H-8795A.

Type B hose assemblies are not required to comply with paragraphs
3.6.5, 3.6.7 and 3.6.10 of Specification MIL-H-25579 (USAF). The burst

pressures to be utilized shall be twice the proof pressures listed in
Table 1 of that specification.

Fire test procedure and requirements. A description of the standard fire test
apparatusanditsuse isin FAA ,Standard Fire Test Apparatus and Procedure”
(Power Plant Engineering Report N°3). The use of a protective sleeve over
the hose and/or end fittings is permitted to facilitate compliance with the
fire test requirements. Sleeves or covers shall be secured to the hose

assembly so fire-resistant properties will be maintained.

(i)

(i)

(iii)
(iv)

Oil pressure during fire test: Type C hose assemblies - the operating
pressure specified in the ,,Fuel” column of Table 1in Specification MIL-
H-8795A. Type D hose assemblies - the operating pressure specified
in Table 1 of Specification MIL-H- 25579 (USAF).

Oil flow rate: 5X(Hose assembly actual ID in inches)2. (Example: Flow
rate for -16 size =5X(7/8)2=3.8GPM)

Duration: 5 minutes.

Criteria for acceptability: The hose assembly shall be considered
acceptableif it complies with these test conditions without evidence
of leakage.

3.1.2 Environmental Standard

As per paragraph 3.1.1 above.

3.1.3 Computer Software

None

3.2 Specific
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None.

4 Marking
4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C54

ED Decision 2003/10/RM (applicable from 24.10.2003)
Stall Warning Instruments
1 Applicability

This ETSO gives the requirements which stall warning instruments that are manufactured on or
after the date of this ETSO must meet in order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aeronautical Standard AS 403A issued 15/10/1952.
revised 15/7/1958 with exceptions and additions to the standard listed in the
following sub-paragraph:

Exceptions and additions

(i) The following specifically numbered parts in AS 403A do not concern
minimum performance and therefore are not essential to compliance with
this paragraph: Parts 3.1; 3.1.1.; 3.1.2; 3.2(a), (b), (c) (d), (e), and (f).

(i)  Inlieu of Part 7 of AS 403A, itis a requirement that stall warning instruments
covered by this paragraph be capable of successfully passing the tests in
Parts 7.1 through 7.7 of AS 403A.

(iii)  Thermal shock: This test shall apply to any hermetically sealed component.
The component shall be subjected to four cycles of exposure to water at
85°+2°Cand 5°+2°C without evidence of moisture penetration or damage to
coating or enclosure. Each cycle of the test shall consist of immersing the
component in water at 85°+2°Cfor a period of 30 minutes and then within 5
seconds of removal from the bath, the component shall be immersed for a
period of 30 minutes in the other bath maintained at 5°+2°C. This cycle shall
be repeated continuously, one cycle following the other until four cycles
have been completed. Following this test, the indicator shall be subjected to
the Sealing test specified in (iv). Noleakage shall occur as a result of thistest.

(iv)  Sealing: This performance test shall apply to each hermetically sealed
instrument. The instrument shall be immersed in a suitable liquid such as
water. The absolute pressure of the air above the liquid shall then be
reduced to approximately 34 hPA (1 inch of mercury (Hg)) and maintained
for 1 minute or until air bubbles cease to be given off by the liquid, whichever
is longer. The absolute pressure shall then be increased by 85 hPa (2 1/2
inches Hg). Any bubbles coming from within the indicator case shall be
considered as a leakage and shall be cause for rejection. Bubbles which are
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the result of entrapped airin the various exterior parts of the case shall not
be considered as a leakage. Other tests methods which provide evidence
equal tothe immersion test of the integrity of the instrument’s seals may be
used. Ifthe instrument incorporates non hermetically sealed appurtenances
such as a case extension, these appurtenances may be removed prior to the
sealing test.

Power malfunction indication: Means shall be incorporated in the
instrument toindicate when adequate power (voltage and/or current)is not
being made available to all phases required for the proper operation of the
instrument. The indicating means shall indicate a failure or a malfunction in
a positive manner, and be readily discernible under any lighting condition
normally encountered in aircraft.

3.1.2 Environment Standard

As indicated in AS 403A document.

3.1.3 Computer Software

None
3.2 Specific
None
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.

4.2  Specific

None.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C55a

ED Decision 2012/009/R (applicable from 5.7.2012)

Fuel and Oil Quantity Instruments
1 Applicability

This ETSO gives the requirements which fuel and oil quantity instrumentsthat are manufactured
on or after the date of this ETSO must meet in order to be identified with the applicable ETSO
marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) 405C ,,Fuel and oil quantity
Instruments”, dated July 15, 1958 as amended and supplemented by this ETSO:

(i) Conformance with the following paragraphs of AS 405C is not required: 3.1;
3.1.1,3.1.2,3.2and 4.2.1.

(i)  Substitute the following for paragraph7:,Performance tests: The following
tests, in addition toany others deemed necessary by the manufacturer, shall
be the basis for determining compliance with the performance requirements
of this standard”.

3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1.
As specified in the SAE Aerospace Standard AS 405C.
3.1.3 Computer Software
See CS-ETSO Subpart A paragraph 2.2.
3.1.4 Electronic Hardware Qualification
See CS-ETSO Subpart A paragraph 2.3.
3.2 Specific
3.2.1 Failure Condition Classification
See CS-ETSO Subpart A paragraph 2.4.

The failure condition classification will depend on the system on which the fuel and
oil quantity instrument is installed. The classification must be determined by the
safety assessment conducted as part of the installation approval. Develop eachfuel
and oil quantity instrument to at least the design assurance level assigned to the
system on which the fuel and oil quantity instrument is installed.
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4 Marking

4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.

4.2  Specific

a.

Mark at least one major component permanently and legibly with all the
information in SAE AS405C, Section 3.2 (except paragraph 3.2.b). Also, mark the
component with the following information:

(1)  The basic type and accuracy classification, and
(2)  The fluids for which the instrument is substantiated

If the fuel and oil quantity instrument includes a digital computer, then the part
number must include hardware and software identification. Or, you can use a
separate part number for hardware and software. Either way, you must include a
means to show the modification status.

NOTE: Similar software versions, approved for different software levels, must be
differentiated by part number.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.

[Amdt ETSO/7]
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ETSO-C56b Al

5

ED Decision 2013/012/R (applicable from 15.7.2013)

Engine-driven Direct Current Generators/Starter-generators

Applicability

This ETSO gives the requirements which engine-driven direct current generators/starter-
generators that are manufactured on or after the date of this ETSO must meet in order to be
identified with the applicable ETSO marking.

Procedures

2.1

2.2

General
Applicable procedures are detailed in CS-ETSO, Subpart A.
Specific

None.

Technical conditions

3.1

3.2

Basic
3.1.1 Minimum performance standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS8020,
"Engine Driven D.C. Generators/Starter-Generators and Associated Voltage
Regulators", dated January 1980 (and reaffirmed by SAE in August 1991).

3.1.2 Environmental standard
See CS-ETSO, Subpart A, paragraph 2.1.
3.1.3 Software

If the Engine Driven Direct Current Generator / Starter Generator and the
associated voltage regulatorsinclude a digital computer, see CS-ETSO, Subpart A,
Paragraph 2.2, for software development.

3.1.4 Airborne electronic hardware
See CS-ETSO, Subpart A, paragraph 2.3.
Specific

None.

Marking

4.1

4.2

General

Marking is detailed in CS-ETSO, Subpart A, paragraph 1.2.

Specific

In addition to the information specified in §4.1, the following information is required:
(1) Means of indicating if the article isa D.C. generator or a D.C. starter-generator;
(2)  Nominal power output (electrical voltage and watts);

(3) Mechanical power input requirements (pad requirements).

Availability of referenced document
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See CS-ETSO, Subpart A, paragraph 3.

[Amdt ETSO/3]
[Amdt ETSO/8]
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ETSO-C59

ED Decision 2003/10/RM (applicable from 24.10.2003)
Airborne Selective Calling Equipment
1 Applicability

This ETSO gives the requirements which airborne selective calling equipment that is
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in RTCA document DO-93 ,, Minimum Performance Standards -
Airborne Selective Calling Equipment” dated February 10, 1959.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1.

3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C62e

ED Decision 2012/009/R (applicable from 5.7.2012)

Aircraft Tyres
1 Applicability

This ETSO gives the requirements which tyres excluding tailwheel tyres that are manufactured
on or after the date of this ETSO must meet in order to be identified with the applicable ETSO
marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the attached Appendix 1: ,Federal Aviation Administration
Standard for Aircraft Tyres” dated 29/09/2006.

3.1.2 Environmental Standard
As stated in the Federal Aviation Administration Standard.
3.1.3 Computer Software
None
3.1.4 Electronic Hardware Qualification
None
3.2 Specific
None.
3.2.1 Failure Condition Classification
N/A
4 Marking
4.1 General
Marking as detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific

1. Balance marker, consisting of a red dot, on the sidewall of the tire immediately
above the bead to indicate the lightweight point of the tire.

2. Production date code (may be included in the established serial number).

3. Ply rating must be established. Submit these ratings to the Tire and Rim
Association, Inc. (TRA) or European Tyre and Rim Technical Organization (ETRTO).

Powered by EASA eRules Page 113 of 683 | Nov 2018


http://easa.europa.eu/

Easy Access Rules for European Technical Standard SUBPART B — LIST OF ETSOs

E AS A Orders (CS-ETSO) (Amendment 10) ETSO-C62e

If the ply rating is marked on the tire, the load rating marked on the tire must be
consistent with the ply rating established.

NOTE:for a new programme aircraft, define new tire dimensions and submit them
to ETRTO for publication in the ETRTO Data Book. You do not have to wait
until your submitted dimensions are incorporated into the Data Book before
applying for the ETSO.

4, Serial number: the plant code and production date code may be included.

5. Size and load ratings, established and identified in a timely manner in the TRA
Aircraft Year Book, latest edition or in the ETRTO Aircraft Tyre and Rim Data Book,
latest revision. See the NOTE at paragraph g.

6. Skid depth, marked in inches to the nearest one-hundredth as defined in
appendix 1.

7. Speed rating, in MPH and as identified in appendix 1, paragraph 4.b that is equal
to or less than the speed at which the tire has been qualified.

8. Tire type. Mark tires requiring a tube with the words “Tube type.”

9. Non-re-treadable tires must be marked accordingly.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.

[Amdt ETSO/7]
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APPENDIX 1 TO ETSO-C62E — FAA STANDARD FOR AIRCRAFT TIRES

ED Decision 2012/009/R

1. PURPOSE. Minimum performance standards for new and re-qualified radial and bias tires,
excluding tailwheel tires, to be identified as meeting the standards of ETSO-C62e.

2. SCOPE. Minimum performance standards apply to aircraft tires having speed and load ratings
based on the speeds and loads to which the tires have been tested.

3. DEFINITIONS.

Bias tire: a pneumatic tire whose ply cords extend to the beads and are laid at alternate angles
substantially less than 902 to the centerline of the tread. May also have a bias belted tire with
a circumferential belt.

Radial tire: a pneumatic tire whose ply cords extendto the beads and are laid approximately at
902 to the centerline of the tread, the carcass being stabilised by an essentially inextensible
circumferential belt.

Load rating: maximum permissible static load at a specific inflation pressure. Use the rated load
combined with the rated inflation pressure when selecting tires for application to an aircraft,
and for testing to the performance requirements of this ETSO.

Rated inflation pressure: specified unloaded inflation pressure which will result in the tire
deflecting to the specified static loaded radius when loaded to its rated load against a flat
surface.

Static loaded radius (SLR): perpendicular distance between the axle centerline and a flat surface
for a tireinitially inflated to the unloaded rated inflation pressure and then loaded to its rated
load.

Ply rating: an index of tire strength from which a rated inflation pressure and its corresponding
maximum load rating are determined for a specific tire size.

Speed rating: maximum ground speed at which the tire has been testedin accordance with this
ETSO.

Skid depth: distance between the tread surface and the bottom of the deepest groove as
measured in the mold.

4, DESIGN AND CONSTRUCTION.

a. General Standards. Tires selected for use on a specific aircraft must demonstrate
suitability through appropriate laboratorysimulations described in paragraphs5.aor 5.b
of this appendix, as appropriate. Determine material suitability by:

(1) Temperature: show by tests or analysis that the physical properties of the tire
materialsare not degraded by exposure to temperature extremes of -40°C (-40°F)
and +71,1°C (+160°F) for a period of not less than 24 hours at each extreme.

(2)  Wheel rim heat: substantiate by the applicable tests or show by analysis that the
physical properties of the tire materials have not been degraded by exposure of
the tire to a wheel-bead seat temperature of not lower that 148,9°C (300°F) for at
least 1 hour, except that low-speed tires or nose-wheel tires may be tested or
analysed at the highest wheel-bead seat temperatures expected to be
encountered during normal operations.

b. Speed Rating. See Table 1 below for applicable dynamometer test speeds for
corresponding maximum takeoff ground speeds. For takeoff speeds over 245 mph, the
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tire must be tested to the maximum applicable load-speed-time requirements and
identified with the proper speed rating.

TABLE 1. Applicable Dynamometer Test Speeds

Max Takeoff Speed But not over: Max takeoff Speed Of Min Dynamometer Speed
Mph at liftoff over: Aircraft Max Tire mph: | (Figures 1,2 or 3) Min Tire mph:
0 120 120 120

120 160 160 160
160 190 190 190
190 210 210 210
210 225 225 225
225 235 235 235
235 245 245 245
C. Overpressure. The tire must successfully withstand a hydrostatic pressure of at least four

times its rated inflation pressure for 3 seconds without bursting.

d. Helicopter tires. You may use aircraft tires qualified according to this ETSO on helicopters.
In such cases for standard tires, you may increase the maximum static load rating by a
factor of 1.5 with a corresponding increase in rated inflation pressure without additional
qualification testing (round loads to the nearest 10 lbs and inflation pressures to the
nearest whole psi.). If significant taxi distance is expected, these guidelines may not apply.
Consult tire and rim manufacturers for appropriate tire size selection. Maximum
permissible inflation for aircraft tires used on helicopters is 1.8 times the rated inflation
pressure.

e. Dimensions. Maintain the tire size (outside diameter, shoulder diameter, section and
shoulder width), within specified tolerances.

NOTE: for a new programme aircraft, define new tire dimensions and submit themto TRA
for publication in the TRA Data Book. You do not have to wait until your submitted
dimensions are incorporated into the Data Book before applying for the ETSO.

(1) Outside diameter, shoulder diameter, section width and shoulder width: For the
bias ply tire, outside diameter and section width are specified to a maximum and
minimum value aftera 12 hour growth period at rated inflation pressure. Shoulder
diameter and width dimensions are specified to a maximum value aftera 12-hour
growth period at ratedinflation pressure. Radial tire dimensions are limited by the
grown tire envelope according to the static loaded radius (SLR) requirements in
paragraph 4.e.(3) below.

(2) Due tothe increased inflation pressures permitted when using an aircrafttire in a
helicopter application, we permit tire dimensions to be 4% larger.

(3) Static loaded radius (SLR):

(a)  Biastires: provide the nominal SLR. The actual SLR is determined on a new
tire stretched for a minimum of 12 hours at rated inflation pressure.

(b) Radial tires: provide the nominal SLR. The actual SLR of a radial tire is
determined at rated inflation pressure after running 50 takeoffs, following
paragraph 5.a.(2) requirements.
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(4) Helicopter tires: maximum dimensions for new tires used on helicopters are 4%
larger than maximum aircraft tire dimensions. (In calculating maximum overall and
shoulder diameters, rim diameter should be deducted before applying 4%.)

Inflation retention. After aninitial 12-hour minimum stabilisation period at rated inflation
pressure, the tire must retainthe inflation pressure with a loss of pressure not exceeding
5% of the initial pressure for 24 hours. Measure the ambient temperature at the start and
finish of the test to ensure that any pressure change was not caused by an ambient
temperature change.

Balance. Test all tires for static unbalance. A balance marker, consisting of a red dot, must
be affixed on the sidewall of the tire immediately above the bead to indicate the
lightweight point of the tire. The dot must remain for any period of storage plus the
original tread life of the tire.

(1)  Auxiliary tires (not main or tailwheel tires): the moment of static unbalance (M) for
auxiliary tires shall not be greater than the value determined using this equation:

M = 0.025D?

Round the computed equation values tothe next lower whole number where Mis
in inch-ounces and D is the standardised maximum new tire inflated outside
diameterin inches. Your design must include requirements to measure the level of
unbalance on eachtire, and approved procedures to correct the unbalance within
the above limits if necessary.

(2)  All main tires and all tires with 46-inch and larger outside diameter: the moment
of static unbalance (M) for main tires shall not be greater than the value
determined using this equation:

M = 0.035D?

Round the computed equation values tothe next lower whole number where M is
in inch-ounces and D is the standardised maximum new tire inflated outside
diameterin inches. Your design must include requirements to measure the level of
unbalance on eachtire, and approved procedures to correct the unbalance within
the above limits if necessary.

5. TIRE TEST REQUIREMENTS.

a.

Use a single test specimen for a qualification test. The tire must withstand the following
dynamometer cycles without detectable signs of deterioration, other than normal
expected tread surface abrasion, except when the overload takeoff condition is run last
(see paragraph 5.a.(8) below).

(1) Dynamometer cycle requirements: all aircraft tires must satisfactorily withstand 58
dynamometer cycles as a demonstration of overall performance, plus 3 overload
dynamometer cycles as a demonstration of the casing’s capability under overload.
The 58 dynamometer cycles consists of 50 takeoff cycles, per 5.a.(2), and 8 taxi
cycles, per 5.a.(7). The overload cycles consist of 2 taxi cycles, per 5.a.(7) at 1.2
times ratedload and 1 overload takeoff cycle per 5.a.(8) starting at 1.5 times rated
load. Run the dynamometer cycles in any order. However, if the overload takeoff
cycle is not run last, the tire must not show detectable signs of deterioration after
the cycle completion, other than normal expected tread surface abrasion.

(2) Takeoff cycles: the 50 takeoff cycles shall realistically simulate tire performance
during runway operations for the most critical combination of takeoff weight and
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speed,

and aircraft center-of-gravity position. When determining the most critical

combination of the above, be sure to account for increased speeds resulting from
high field elevation operations and high ambient temperatures, if applicable.
Specify the appropriate load-speed-time data or parameters that correspond to
the test envelope in which the tire is to be tested. Figures 1, 2, and 3 are graphic
representations of the test. Starting at zero speed, load the tire against the
dynamometer flywheel. The test cycles must simulate one of the curves illustrated
in Figure 1 or 2 (as applicable to speed rating), or Figure 3.

Figure 1 defines a test cycle that applies to any aircraft tire with a speed
rating of 120 mph or 160 mph.

Figure 2 defines a test cycle that applies to any aircraft tire with a speed
rating greater than 160 mph.

Figure 3 defines a test cycle that applies for any speed rating, is based on the
most critical takeoff loads, speeds, and distances, and is aircraft specific.

Figure 1 - Graphic Representation of a Universal Load-Speed-Time Test Cycle (For 120 MPH and 160 MPH Tires)
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Symbol Definitions (Figures 1, 2, and 3)

Lo Tireload (lbs)atstart of takeoff (not less than theload rating), Figures 1,2,and 3.
L' Tireload (Ibs)atstart of takeoff for the operational load curve, Figure 3.

L. Tireload (lbs)atrotation, Figures 1 and 3.

L:* Tireload (Ibs), Figure 3.

L, Tireload atliftoff, 0 | bs, Figures 1,2,and 3.

So Zero (0) mph, Figures 1,2,and3.

S: Speed atrotationinmph, Figure 3.

S, Tire speed atliftoff in mph (notless thanthe speed rating), Figures 1,2, and 3.
To Timeatstartoftakeoff,0s, Figures1,2,and 3.

T: 20 seconds, Figure 1.

T. Timeto rotation inseconds, Figures 1,2,and 3.

T; Timeto liftoffin seconds, Figures 1,2,and 3.
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Figure 2 - Graphic Representation of a Typical Universal Load-Speed-Time Test Cycle (For Tires Rated above 160 MPH)
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Figure 3 — Graphic Representation of a Typical Rational Load-Speed-Time Test Cycle
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(3) Test load: the minimum allowable load at the start of the test is the rated load of
the tire. The test loads must conform to Figures 1 or 2 (as applicable), or Figure 3.
Figures 1 and 2 define a test cycle generally applicable to any aircraft. If you use
Figure 3 to define the test cycle, select the loads based on the most critical takeoff
conditions you established. At any speed throughout the test cycle, the ratio of the
test load to the operational load must be the same as, or greater than, the ratio at
the start of the test.

(4) Test inflation pressure: the pressure needed to provide the same loaded radius on
the flywheel as was obtained on a flat surface at the rated tire load and inflation
pressure. Make both determinations at the same ambient temperature. Do not
adjust the test inflation pressure to compensate for changes created by
temperature variations during the test.

(5) Test temperaturesand cycle interval: the temperature of the gas in the tire or the
casing temperature measured at the hottest point of the tire may not be:

(a) Lowerthan 40,6°C (1059F) at the start of the overload takeoff cycle and at
the start of at least 45 of the 50 takeoff cycles, and

(b)  Lower than 48,9°C (1209F) at the start of at least 9 of the 10 taxi cycles.

For the remaining cycles, the contained gas or casing temperature may not be
lower than 26,7°C (809F) at the start of each cycle. Rolling the tire on the
dynamometer flywheel is an acceptable method for obtaining the minimum
starting temperature.

(6) Dynamometer takeoff cycle speeds: see Table 1 for the dynamometer test speeds
for the corresponding maximum aircraft takeoff speeds.

(7)  Taxi cycles: tire must withstand 10 taxi cycles on a dynamometer under the test
conditions in Table 2 below.

TABLE 2. Test Conditions

Numberof | Min Tire | Min Speed Tire speed rating Tire speed rating
Taxi Runs Load (lbs) (mph) 120/160 mph Over 160 mph
Min Rolling Distance (ft) | Min Rolling Distance (ft)
8 Rated 40 25,000 35,000
2 1.2 x Rated 40 25,000 35,000

(8)  Overload takeoff cycle: the overload takeoff cycle shall duplicate the test described
in paragraph 5.a.(2) with the test load increased by a factor of 1.5 throughout.
Good condition of the tire treadis not required after completion of this test cycle,
if you run this test last. If the overload takeoff cycle is not run last, the tire must
withstand the cycle without detectable signs of deterioration, other than normal
expected tread surface abrasion.

(9) Diffusion test: after completing the 61 test cycles, the tire must retain the inflation
pressure towithin 10% of the initial test pressure for a period of 24 hours. Measure
the ambient temperature at the start and finish of this test to ensure that any
pressure change was not caused by an ambient temperature change.

(10) Tire/wheel slippage: tires should not slip on the wheel rim during the first five
dynamometer cycles. Any slippage that subsequently occurs must not damage the
tube valve of tube type tires, or the gas seal of the tire bead of tubeless tires.
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b. Alternate qualification procedures: 120 mph rated tires. For 120 mph speed rating tires,
you may use the following variable mass flywheel procedure:

(1) Test load: load must meet or exceedthe tire ratedload throughout the entire test
roll distance.

(2) Test inflation pressure: pressure needed to provide the same loaded radius on the
flywheel as was obtained on a flat surface at the rated tire load and inflation
pressure. Make both determinations at the same ambient temperature. Do not
adjust the test inflation pressure to compensate for changes created by
temperature variations during the test.

(3) Temperature andcycleinterval: the temperature of the gasinthe tire, or the casing
temperature measured at the hottest point of the tire, may not be lower than
40,6°C (105°F) at the start of at least 180 of the 200 landing cycles. For the
remaining cycles, the contained gasor casing temperature may not be lower than
26,7°C(80°F) at the start of each cycle. Rolling the tire on the dynamometer is an
acceptable method for obtaining the minimum starting temperature.

(4) Kinetic energy: calculate the kinetic energy of the flywheel to be absorbed by the
tire using this equation:

KE = CW(V?) = Kinetic energy (ft — lbs)

where
C = 0.0113
W = Load rating of the tire (lbs)

Vv

120 mph

(5) Dynamometer cycle requirements: tire must satisfactorily withstand 200 landing
cycles on a variable mass dynamometer flywheel. If you cannot use the exact
number of flywheel plates to obtain the calculated kinetic energy value, select a
greater number of plates and adjust the dynamometer speed to obtain the
required kinetic energy. Divide the total number of dynamometer landings into
two equal parts having the speed ranges provided in paragraphs 5.b.(5)(a) and
5.b.(5)(b).

(a)  Low speed landings: in the first series of 100 landings, the maximum landing
speed is 90 mph and the minimum unlanding speed is 0 mph. Adjust the
landing speed so the tire will absorb 56% of the kinetic energy calculated
using the equation in paragraph5.b.(4) above. If the adjusted landing speed
is calculated to be less than 80 mph, then determine the landing speed by
adding 28% of the calculated kinetic energy (see paragraph 5.b.(4) above) to
the flywheel kinetic energy at 64 mph, and determine the unlanding speed
by subtracting 28% of the calculated kinetic energy from the flywheel kinetic
energy at 64 mph.

(b)  High speed landings: in the second series of 100 landings, the minimum
landing speed is 120 mph and the nominal unlanding speed is 90 mph. Adjust
the unlanding speed asneeded to ensure that the tire will absorb 44% of the
calculated kinetic energy (see paragraph 5.b.(4) above).

6. REQUALIFICATION TESTS.
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a. Re-qualify altered tires, with changes in materials, design and/or manufacturing
processes that could adversely affect the performance and reliability, to the
dynamometer tests described under paragraph 5. Some examples include (1) or (2)
below, or both:

(1)

(2)

Changes in casing construction, such as the number of plies and/or bead bundles,
ply cord makeup (material, denier, number of strands) and configuration (radial
and bias).

Changes in tread construction, such as number or composition of tread reinforcing
and/or protector plies, tread compound formulations, number and location of
tread grooves, and an increase in skid depth.

b. Re-qualification by similarity (based on load rating). Re-qualifying a given load rated tire
due to a changein material or tread design, automatically qualifies the same changes in
a lesser load tire of the same size, speed rating, and skid depth, if:

(1)

(2)

The lesser load ratedtire was qualified to the applicable requirements specified in
this ETSO, and

The ratio of qualification test load to ratedload for the lesser load ratedtire does
not exceed the same ratio to the higher load ratedtire at any given test condition.

C. Re-qualification by similarity (blanket change). You can gain re-qualification of any change
that affects all sizes by similarity, if:

(1)

(2)
(Amdt ETSO/7]

Five representative sizes, including tires of the highest load rating, speedrating and
angular velocity, were qualified to the minimum performance standard with the
change, and

You submit data supporting the change in the listed sizes to EASA.
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ETSO-C64a

ED Decision 2003/10/RM (applicable from 24.10.2003)
Oxygen Mask Assembly, Continuous Flow, Passenger
1 Applicability

This ETSO gives the requirements which new models of oxygen mask, continuous flow,
passenger, that is manufactured on or after the date of this ETSO must meet in order to be
identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3-  Technical Conditions
3.1-  Minimum Performance Standard

Standards set forth in the Society of Automotive Engineers (SAE), Inc, Document
Aerospace Standard (AS) no AS 8025, ,,Passenger Oxygen Mask” dated 24 February 1988.

3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific

The markings for each mask must, in addition to the requirement in the CS-TSO Subpart A,
be marked with the performance classification number as specified in SAEAS 8025
Paragraph 2.3.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C65a

ED Decision 2003/10/RM (applicable from 24.10.2003)

Airborne Doppler Radar Ground Speed and/or Drift Angle Measuring Equipment (for Air
Carrier Aircraft)

1 Applicability

This ETSO gives the requirements which airborne doppler radar ground speed and/or drift angle
measuring equipment that is manufactured on or after the date of this ETSO must meet in order

to be identified with the applicable ETSO marking.
2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in EUROCAE document MPS/WG7C/1-74 (RTCA DO-158), as
amended and supplemented by this ETSO:

Inaddition to paragraph 1.0, General Standards, of RTCA DO-158, all materials used
except small parts (such as knobs, fasteners, seals, grommets and small electrical
parts) that would not contribute significantly to the propagation of a fire, must be
self-extinguishing when tested in accordance with applicable requirements of
CS 25 Appendix F.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C68a

ED Decision 2003/10/RM (applicable from 24.10.2003)

Airborne Automatic Dead Reckoning Computer Equipment Utilizing Aircraft Heading and
Doppler Ground Speed and Drift Angle Data (for Air Carrier Aircraft)

1 Applicability

This ETSO gives the requirements which airborne automatic dead reckoning computer
equipment utilizing aircraft heading and doppler ground speed and drift angle data that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in EUROCAE document MPS/WG7C/2-74, dated August 1974,
,Airborne Automatic Dead Reckoning Computer Equipment Utilizing Aircraft
Heading and Doppler Obtained Velocity Vector Data“.

In addition to Chapter 4 of EUROCAE document MPS/WG7C/2-74, all materials
used except small parts (such as knobs, fasteners, seals, grommets and small
electrical parts) that would not contribute significantly tothe propagation of a fire,
must be self-extinguishing when tested in accordance with applicable
requirements of CS 25 Appendix F.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C69c

ED Decision 2003/10/RM (applicable from 24.10.2003)
Emergency Evacuation Slides, Ramps, Ramp/Slides and Slide/Rafts
1 Applicability

This ETSO gives the requirements that new models of emergency evacuation slides, ramps,
ramp/slides, and slide/rafts that are manufactured on or after the date of this ETSO must meet
in order to be identified with applicable ETSO marking.

Type I- Inflatable Slide
Type II- Inflatable Slide/Raft
Type IlI- Inflatable Exit Ramp
Type IV- Inflatable Exit Ramp/Slide
2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in Appendix 1, Federal Aviation Administration Standards for
emergency evacuation slides, ramps, ramp/slides, and slide/rafts, as amended and
supplemented by this ETSO.

Where applicable, instead of the referenced FAA documents/paragraph the
corresponding IR, CS or ETSO document/paragraph shall be used, when available.

3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

None.
3.2 Specific
None
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific

The component also must be marked with the applicable emergency evacuation device
type: "Type |, Type I, Type Il1, or Type IV." Type Il devices shall also be marked with the
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rated and overload capacities and the weight of the device including any accessories
required by this ETSO.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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APPENDIX 1 TO ETSO-C69C — FEDERAL AVIATION ADMINISTRATION MINIMUM
PERFORMANCE STANDARD FOR EMERGENCY EVACUATION SLIDES, RAMPS,
RAMP/SLIDES, AND SLIDE/RAFTS

ED Decision 2003/10/RM
Note: Anyreference madeto US standards, regulations and organisations are for information purpose only
and may be replaced, if applicable, by the European equivalent when acceptable to the Agency.

1. Purpose. This standard provides the minimum performance standards for inflatable emergency
evacuation slides, overwing exit ramps, ramp/slides, and slide/rafts. However, the deployment
and erection characteristics for these devices, as installed on the aircraft, are specified in Title
14 of the Code of Federal Regulations (14 CFR) § 25.810 and must be complied with along with
the requirements in this TSO.

2. Scope. This performance standard provides for the following types of emergency evacuation
devices:

Type | - Inflatable slide suitable for assisting occupants in descending from a floor-level aircraft
exit or from an aircraft wing.

Type Il - Inflatable slide also designed to be used as a life raft, i.e. a slide/raft.

Type Il - Inflatable exit ramp suitable for assisting occupants in descending to an aircraft wing
from certain overwing exits.

Type IV - Combination inflatable exit ramp and wing-to-ground slide.
Further definitions of terms used in this TSO are given in appendix 2.

3. Materials. The materials used must be of a quality, which experience and/or tests have
demonstrated to be suitable for use in emergency evacuation slides, ramps, ramp/slides and
slide/rafts, i.e. emergency evacuation devices.

3.1 Nonmetallic Materials.

3.1.1 The finished device must be clean and free from any defects that might affect its
function.

3.1.2 Coated fabrics and other items, such as webbing, which are subject to
deterioration must have been manufactured not more than 18 months prior tothe
date of manufacture of the finished product. However, these materials may be re-
qualified for an additional 18 months if they pass the requirements of paragraph
5.1 of this appendix.

3.1.3 The materials must not support fungus growth.

3.1.4 Materials used in the construction of flotation chambers and decks for Type I
devices must be capable of withstanding the detrimental effects of exposure to
fuels, oils, hydraulic fluids, and sea water.

3.1.5 Coated Fabric. Coated fabrics, including seams, which are subject to deterioration
and used in the manufacture of the devices, must retain at least 90 percent of their
original physical properties after these fabrics have been subjected to the
accelerated aging test specified in paragraph 5.1 of this appendix.

3.1.5.1 Strength. Coated fabrics used for these applications must conform to the
following minimum strengths after aging:
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Tensile Strength (Grab Test)

Warp 190 pounds/inch
Fill 190 pounds/inch

Tear Strength (Trapezoid Test or Tongue Test)

Non walking/sliding surface: 13 x 13 pounds/inch (minimum)
Walking/Sliding surface: 50 x 50 pounds/inch (minimum)

Puncture Strength
Walking/Sliding surface: 67 pounds force

3.1.5.2 Adhesion. In addition to the strength requirements of paragraph 3.1.5.1

above, coated fabrics must meet the following minimum strengths after
aging:

Ply Adhesion

5 pounds/inch width at 70+ 2 degrees F ata separationrateof 2.0 to 2.5
inches/minute

Coat Adhesion

5 pounds/inch width at70+2 degrees F ata separationrateof 2.0to 2.5
inches/minute

3.1.5.3 Permeability. For coated fabrics used in the manufacture of inflation

chambers, the maximum permeability to helium may not exceed 10 liters
per square meter in 24 hours at 77 degrees F, or its equivalent using
hydrogen, using either of the permeability test methods specified in
paragraph 5.1 of this appendix. The permeameter must be calibrated for the
gas used. In lieu of either of these permeability tests, an alternate test may
be used provided the alternate test has been approved as an equivalent to
this permeability test by the manager of the FAA office having purview of
the manufacturer's facilities, as required in paragraphs 3b, Deviations and
5a, Application Data, of this TSO.

3.1.5.4 Hydrolysis. Pressure holding coated fabrics, including seams, must be

shown to be resistant to hydrolysis. It must be shown by tests specified in
paragraph 5.1 of thisappendix that the porosity of the basic pressure holding
material is not increased as a result of the material being subjected to
hydrolysis conditioning. Seam strength and coat adhesion must not be
reduced more than 20 percent and still must not fall below the minimums
prescribed in paragraphs 3.1.5.2 and 3.1.6 of this appendix as a result of
hydrolysis conditioning.

3.1.6 Seam Strengthand Adhesives. Seams used in the manufacture of the device must
meet the following minimum strength requirements:

Shear Strength (Grab Test)

175 pounds/inch width at 75 degrees F
40 pounds/inchwidthat140degrees F

Peel Strength (Peel Test)
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5 pounds/inch width at 70 degrees F

3.1.7 Seam Tape. If tapeis used for seam reinforcement or abrasion protection of seams
or both, the fabric used for the seam tape must have a minimum breaking strength
(Grab Test) of 40 pounds/inch width in both the warp and fill directions. When
applied to the seam area, the adhesion strength characteristics must meet the
seam strength requirements in paragraph 3.1.6 above.

3.1.8 Canopy. Fabrics used for this purpose on Type Il slide/rafts must be waterproof and
resistant to sun penetration, must not affect the potability of collected water, and
must meet the following minimum requirementsin the applicable tests prescribed
in paragraph 5.1 of thisappendix, except that in lieu of meeting the tensile strength
requirements, a fabricated canopy erected on the device maybe demonstrated to
withstand sustained wind velocities of 35 knots and 52-knot gusts:

Tensile Strength (Grab Test)

Warp 75 pounds/inch
Fill 75 pounds/inch

Tear Strength (Tongue or Trapezoid Test)

4 x 4 pounds/inch

Coat Adhesion of Coated Fabrics

3.5 pounds/inch widthat 70+2 degrees F ata separationrate of 2.0 to 2.5 inches/minute

3.1.9 Flammability. The device (including carrying case or stowage container) must be
constructed of materials which comply with the requirements of 14 CFR §
25.853(a), Appendix F, part | (a)(1)(ii) in effect on March 6, 1995.

3.1.10 Radiant Heat Resistance. The pressure holding materials in the device must meet
the 90-second minimum time to failure requirement and the 180-second average
time to failure requirement of the radiant heat resistance test specified in
paragraph 5.3 of this appendix.

3.1.11 Molded Nonmetallic Fittings. Molded nonmetallic fittings must retain their
physical characteristics when subjected to temperatures of -65 to +160 degrees F.

3.2  Metallic Parts. All metallic parts must be made of corrosion-resistant material or must be
suitably protected against corrosion.

3.3 Protection. All inflation chambers and load carrying fabrics must be protected in such
manner that non-fabric parts do not cause chafing or abrasion of the material in either
the packed or the inflated condition.

4, Detail Requirements.

4.1 Operation. The operation of the device must be simple enough so that brief, easily
understood, posted instructions can be followed by the user.

4.2  Function. The device, including its inflation system, must be demonstrated to be capable

of fully functioning when subjected to temperatures from -40 to +160 degrees F. If the
device is intended for installation outside the pressurized cabin, the device must be
capable of functioning after being stowed at -65 degrees F. The function of the device
must be demonstrated in accordance with the hot and cold soak test procedures
described in paragraph 5.9 of this appendix.
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4.3

4.4

4.5

4.6

4.7

4.8

4.9

Strength.

4.3.1 BeamStrength-Typel, I, & IV Devices. The structuralintegrity of the device during
and after the dynamic challenge of multiple sand bag loading of the device (to
simulate loading by three, tightly-bunched evacuees entering each lane of the
device) must be shown by test to be adequate, as described in paragraph 5.5 of
this appendix.

4.3.2 Attachment Means Strength. The means by which the device is attached to the
aircraft, typically the girt, must not fail and must remain intact and suitably
attached to both the aircraft and the device during and after the severe loading
tests simulating normal evacuation. The device must withstand the static tensile
load tests defined in this appendix in paragraphs5.6, for girts, or 5.7, for non-girts,
and 5.8, as appropriate, for evacuees inadvertently entering pontoon areas.
Separate girt specimens may be used in the two tests required in paragraph 5.6 of
this appendix.

Elimination of Static. The device and its fastening must be so constructed that static
electricity will not be generated in sufficient quantity to cause a spark which would create
a hazard if there is any fuel spillage nearby.

Damage Resistance and Usage.

4.5.1 The device must be capable of resisting puncture and tear of the sliding and
walking surfaces and supporting structure from objects normally carried or worn
by passengers that could result in collapse of the device, prevent the device from
performing its intended function, or both.

4.5.2 Type |, Il & IV devices must be so constructed as to permit their use with ground
personnel assistance as a noninflatable device in the event of puncture or tear
which may render the device incapable of holding air and sustaining inflation.

4.5.3 If the device is of a multiple-inflatable compartment construction, loss of any one
of these compartments must not render the device totally unusable.

Length. Typel, I & IV devices must be of such length after full deployment that the lower
end is self-supporting on the ground. The device must provide safe evacuation of
occupants to the ground when the aircraft is on the ground with the landing gear
extended and after collapse of one or more legs of the landing gear.

Elimination of Encumbrances. Encumbrances which might be grabbed by evacuees must
be kept to a minimum consistent with good design for maximum operational efficiency.

Hardware and Attaching Means Strength. All hardware, webbing and straps used to
attachthe device to the aircraft and all straps, grips, and handholds not associated with
attachment tothe aircraft must have a strength not less than 1.5 times the highest design
load imposed in showing compliance with the strength requirements of paragraph 4.3 of
this appendix and for Type |l devices, in establishing the rated capacity under paragraph
4.26.1 of this appendix.

Use as Re-entry Device. If the device is designed with provisions for use as a means of re-
entering the aircraft, these additional provisions must not interfere with the use of the
device for evacuation.

4.10 Evacuation Rate.
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4.11

4.12

4.13

4.10.1The device must be shown, by tests conducted under the conditions described in
paragraph5.4.1 of this appendix, to be capable of safely accommodating evacuees
at a rate of at least 70 evacuees per minute per lane. The evacuees must exit the
device without assistance.

4.10.2 Evacuation capability under the test conditions shown in paragraph 5.4.3 of this
appendix must be demonstratedin order to confirm the acceptability of the device
and it’s and/or the associated airplane's emergency lighting system for use by
evacuees under dark-of-night conditions. An evacuation rate based upon the rating
of the exit (see paragraph 5.4.3.10 of this appendix) to which the device will be
attached must be achieved. A detailed test planto meet these requirements should
be submitted at least 60 days prior to the test to the FAA aircraft certification office
having purview of the manufacturer's facilities. The test plan shall include, but not
be limited to, the test protocol, a description of the test facilities, a description of
the measurement and recording equipment and procedures, and the safety
provisions for protecting test participants. The test plan must be approved by the
manager of that FAA office prior to conduct of the test.

Inflation.

4.11.1The device must be demonstrated to meet the applicable automatic inflation
requirements of 14 CFR § 25.810 (a)(1)(ii), (b), and/or (d)(4). See paragraph 4.12
below.

4.11.2 The device shall be designed to prevent its inflation out of proper sequence.

4.11.3 A manual means of actuating inflation must be provided. The manual means of
actuation of the inflation system may be mechanical or electrical. However, the
manual inflation actuating means must be neither visible nor presented for use
until the device has been deployed. If the means is not an integral part of the
device, details of its connection must be included in the installation limitations
required in paragraph 5a, Application Data.

Inflation Time.

4.12.1Type | floor-level exit slides and Type |1l devices must be fully erectedin 6 seconds
after actuation of the inflation controls has begun.

4.12.2 Type |l devices must meet the requirements in paragraph 4.12.1 above and, if
there are actionsrequired to convert usage from slide mode to raft mode, the time
required to complete those actions must not exceed 10 seconds after actuation of
the conversion means.

4.12.3 Type IV devices and Type | wing-to-ground slides must be automatically erectedin
not more than 10 seconds after actuation of the inflation controls.

Device Length Extensions.

4.13.1The device extension must be capable of being inflated at any time after inflation
of the basic device has been initiated. The time required to complete extension of
the device must not exceed 4 seconds beyond the time required toinflate the basic
device.

4.13.2 Inflation of the extension must be initiated by separate controls fromthose for the
basic device. The controls must be clearly identified and must be located separately
from the manual inflation actuation controls to minimize the possibility of
inadvertent actuation.
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4.14

4.15

4.16

4.13.3 The junction of the basic device and the extension must not impede evacuation.
Manual Inflation Actuation Controls.

4.14.1 Inflation controls must be equipped with a rigid cross member as an actuation
handle. The handle must be red in color, marked with the word "PULL" (or other
appropriate instruction) in high visibility reflective lettersat least 1/2-inch high and
of a contrasting color. In addition, there must be a placard with the words "PULL
TO INFLATE" (or other appropriate instruction) located as close to the handle as
possible.

4.14.2 When the inflation actuation controls are exposed for use, they must be visible to
an aircraft occupant, standing at the doorsill, under the minimum emergency
lighting conditions specified in 14 CFR § 25.812 in effect at the time of application.

4.14.3 Unless a rational analysis is provided to locate them elsewhere, or if there is no
girt attachment, inflation actuation controls must be on the right side of the girt as
seen by an aircraft occupant looking out of the aircraft door.

4.14.4Inflation actuation controls must be so designed that the maximum required
pulling force will not pull the deployed device back into the doorway. The pulling
force required must not exceed 30 pounds.

4.14.5 Inflation actuation controls must be constructed so they cannot trip or entangle
evacuees.

4.14.6 When actuated, the manualinflation actuation controls must function in a manner
which will not cause rotation or twist of the deployed assist means.

Inflation System.

4.15.1The inflation system must be connected to the evacuation device and ready for
instant use. Theinflation system must minimize leakage due to backpressure after
inflation.

4.15.2 If an air aspirator system is used, the system must be constructed to prevent the
ingestion of small foreign objects or to prevent failure or malfunction of the system
as a result of ingestion of the small foreign objects.

4.15.3 Components must meet Department of Transportation (DOT) Specifications 3AA
(49 CFR 178.37) or 3HT (49 CFR 178.44) in effect May 30, 1976, FRP-1 (49 CFR
178.AA)in effect February 1987, CFFC (49 CFR 178) in effect November 1996, or an
equivalent specification approved by the manager of the FAA office having purview
of the manufacturer's facilities, as required in paragraphs 3b, Deviations and 53,
Application Data of this TSO.

4.15.4Inflation systems for Type |l devices, in addition to meeting the above
requirements of paragraph4.15 of this appendix, shall be arranged so that failure
of one inflatable chamber or manifold will not result in loss of gas from the other
chamber. The inflation equipment shall be located so as not to interfere with
boarding operations.

Multiple Lane Devices.

4.16.1 A multiple lane device must provide space for evacuees sliding simultaneously in
each lane. Each sliding surface, if separated by a raised divider not considered to
be a part of the sliding surface, must be at least 20 inches wide. The combined
width of two sliding surfaces not separated by a raised divider must be at least 42
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inches. The width of a multiple lane device with no raised lane divider must be
sufficient to enable evacuees to jump side-by-side into each slide lane
simultaneously and reach the ground safely.

4.16.2 A multiple lane device must resist adverse twisting or deflecting when subjected
to maximum asymmetrical loading represented by evacuees traversing each lane
of the device individually at the evacuation rate prescribed in paragraph 4.10 of
this appendix. Test conditions shall be as specified in paragraph 5.4 of this appendix
except that only the normal sill height and nominal pressure shall be tested.

4.16.3 Where used, a raised divider or center median must be constructed so as to
prevent injury toevacueesand not tothrow from the device evacuees who jumped
into it astraddle or partly astraddle the divider or median. Multiple lane devices, if
canted, must provide for the avoidance of cross-flow effects due to the canting.

4.17 Side Guards. Asingle or multiple lane inflatable device must be equipped with side guards
or other means to prevent evacueesfrom accidentally missing or falling from the device.
The means must provide protection for an evacuee who crosses the aircraft emergency
exit threshold at a horizontal velocity of approximately 6 feet per second and contacts
the device installed at its steepest design angle.

4.18 Emergency Knife Location. If an emergency knife is provided, it must be so installed that
it cannot injure persons using the evacuation device in a normal manner. For Type |
devices, the knife must also meet the requirements of paragraph 4.39 of this appendix.

4.19 Device lllumination.

4.19.1Integral device illumination must be designed so the illumination means is
activated automatically during deployment or inflation and the level of illumination
meets the appropriate requirements in 14 CFR § 25.812 in effect at the time of
application.

4.19.2 The illumination means must not interfere with the safe evacuation of persons
using the device in a normal manner.

4.20 Wind. The device must be shown, in 25-knot winds directed from the most critical angle,
to deploy and, with the assistance of only one person who has evacuated down the
device, to remain usable after full deployment to evacuate occupants safely to the
ground. The device shall be tested while it is properly attached to the exit or location on
the airplane on which installation is intended or on an equivalent mock-up.

4.20.1To determine the most critical angle, the wind shall be directed at the device from
at least the following directions: aft along the centerline of the aircraft (O degrees
position) and then every 45 degrees on the same side of the fuselage as the device
is intended for installation.

4.20.2 If the straight section of the descent portion of the device forms an angle greater
than 10 degrees toa line perpendicular to the aircraft centerline, the wind shall be
applied to the device from directions perpendicular toboth sides (i.e., the edges of
the device parallel to the straight section of the descent portion) and from every
45 degrees between these two directions on the same side of the fuselage as the
device is intended for installation. For directions which are not tested, a rational
analysis shall be presentedto show why those directions are less critical thanthose
tested.

4.21 Device Surface.
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4.22

4.23

4.24

4.25

4.26

4.21.1The surfaces of the device, including its coating, must be suitable and safe for use
in any weather condition, including a rainfall of 1 inch per hour. The evacuation
rate achieved in demonstrating suitability and safety of the device sliding surface
under rainfall conditions shall be no less than that shown in paragraph 5.4.3.10.
Evacuees shall meet the requirements of paragraph 5.4.1.5 of this appendix.

4.21.2 Each device sliding lane, including its coating, must provide safe and rapid
evacuation without detrimental erosion or deterioration for at least 200 adult
persons without any rework of the surface.

Device Performance. At least five consecutive deployment and erection tests must be
demonstrated without failure. At least three tests must be conducted using a single
representative sample of the device.

Dynamic Pressure Retention Test. The device must maintain adequate pressure to
satisfactorily accomplish its intended function throughout an emergency evacuation in
which:

4.23.1The device is installed at its critical angle (with respect to buckling);

4.23.2 The device is inflated by the inflation system designed for that purpose, the initial
pressure of which is at the minimum of its design range;

4.23.3The pressure relief valve(s), if installed, is unrestricted; and

4.23.4 At least 200 persons in no more than 10 separate demonstrations use each slide
lane of the device at an average rate of not less than one person per second per
lane.

Overpressure Tests. The device must be shown to withstand the overpressure test
requirements of paragraph 5.2.2 of this appendix without damage.

Static Pressure Retention Test. The device must be shown to meet the pressure retention
test requirements of paragraph 5.2.1 of this appendix.

Raft Capacity-Type Il Devices.

4.26.1Rated Capacity. The rated capacity shall be the usable seating area on the
deck/sliding surface of not less than 3.6 ft2/person.

4.26.2 Overload Capacity. The overload capacity shall be the usable seating area on the
deck/sliding surface of not less than 2.4 ft?/person.

4.26.3 Capacity. Alternate Rating Methods. In lieu of the rated capacity prescribed in
paragraph 4.26.1 above, one of the following methods may be used:

4.26.3.1The rated capacity of a Type |l device may be determined by the number
of seating spaces which can be accommodated within the occupiable area
exclusive of the perimeter structure (such as inflation/buoyancy tubes)
without overlapping of the occupant seating spaces. The occupant seating
spaces may not be less than the following size unless an equivalent size has
been approved by the manager of the FAA office having purview of the
manufacturer's facilities.
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4.26.3.2 The rated capacity also may be determined on the basis of a controlled
pool or fresh water demonstration which includes conditions prescribed
under paragraph 5.2.3 of this appendix and the following:

4.26.3.2.1 The sitting area on the raft deck may not be less than
3.0 ft2/person.

4.26.3.2.2 At least 30 percent but no more than 50 percent of the
participants must be female.

4.26.3.2.3 Except as provided below, all participants must select their sitting
space without outside placement assistance. A raft commander,
acting in the capacity of a crewmember, may direct occupant seating
to the extent necessary to achieve reasonable weight distribution
within the device.

4.26.3.2.4 All participants must not have practiced, rehearsed, or have had
the demonstration procedures described to them within the past 6
months.

4.27 Buoyancy.

4.27.1Type | devices installed at main deck floor level exits shall be designed to have
positive buoyancy when extended so that they can be used as emergencyflotation
devices.

4.27.2 Type |l devices shall have twoindependent inflatable flotation tubes. If either tube
is deflated, the other tube and the device floor shall be capable of supporting the
rated and overload capacities in fresh water.

4.27.2.11t shall be shown by tests in fresh water that the Type |l device, loaded to
rated capacity using an average weight of 170 Ibs./person, has a freeboard
of at least:

4.27.2.1.1 Twelve inches with both flotation tubes at minimum raft mode
operating pressure; and

4.27.2.1.2 Six inches with the critical flotation tube deflated and the
remaining flotation tube at minimum raft mode operating pressure.
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4.28

4.29

4.30

Inlieu of meeting the 6-inch freeboard requirement of this paragraph,
the buoyancy provided by the tubes only (disregarding buoyancy
derived from the floor andinflatable floor support) shall be capable of
supporting the rated capacity based on an average weight of at least
200 Ibs./person.

4.27.2.2 It shall be shown by tests in fresh water that the Type Il device loaded to
its overload capacity and using an average weight of 170 Ibs./person has a
measurable freeboard with the critical flotation tube deflated.

Ballast in the form of sandbags or the equivalent may be used toachieve the
170-Ib weight, provided the appropriate distribution within the device is
maintained.

Disconnect Means.

4.28.1Type | devices’ disconnect means must be a readily apparent, flexible
cloth/webbing loop capable of being operated by untrained persons and covered
until ready for use. The method of disconnecting the device from the aircraft must
be conspicuously and clearly indicated by brief instruction placards.

4.28.2 Type |l device release from an aircraft, whether by automatic or manual means,
shall not be restricted by the critical conditions of: (a) floor sill height above the
water, (b) wind velocity and direction, or (c) occupant load. Devices having aircraft
mounted inflation systems shall have means for quick detachment from the
inflation system so that separation cannot cause loss of raft buoyancy. Release
means shall be a readily apparent flexible cloth/webbing loop capable of being
operated by untrained persons and covered until ready for use. The method of
disconnecting the device from the aircraft must be conspicuously and clearly
indicated by brief instruction placards.

Mooring Line.

4.29.1Type | devices must be equipped with a nonrotting mooring line so that the
deployed device automatically will remain secured to the aircraft when it is used
as an emergency flotation platform. The mooring line shall not endanger the
device, cause the device to spill occupantsif the aircraft sinks, or interfere withthe
operation of the device. The mooring line shall have a minimum length of 20 feet
and have a knotted breaking strength of not less than 500 Ibs. The attachment to
the evacuation device shall be stronger than the mooring line. The moored device
shall be quickly and easily disconnected from the aircraft. The mooring release
means shall be readily apparent and operable by untrained evacuees.

4.29.2 Type |l devices, in addition to meeting the requirements of paragraph4.29.1, shall
have a mooring line capable of keeping the device, loaded to rated capacity,
attachedtoa floating aircraft. The line may be equipped with a mechanical release
linkage. The breaking strength of the line shall be 500 — 1000 pounds.

Lifeline. Type | and Type Il devices shall be equipped with a nonrotting lifeline of a size
greater than or equal to 3/8-inch diameter or %-inch width, .060 minimum thickness and
of a color that contrasts with the device. The lifeline shall be attached along at least 80
percent of the length of both sides of the device. The lifeline shall not adversely
compromise the use of the device as a slide. The lifeline and its attachment must be
capable of withstanding a minimum load of 500 Ibs. and must not interfere with the
device's inflation.
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4.31

4.32

4.33

4.34

4.35

4.36

4.37

4.38

Capsize Resistance-Type Il Devices. There shall be water pockets or other means to
provide ballast to resist capsizing an empty or lightly loaded raft.

Righting-Type Il Devices. Unless it is shown that there is no tendency for the device to
become inverted during loading and release from the aircraft, the slide/raft must comply
with the righting tests specified in paragraph 5.2.3.5 of this appendix.

Boarding Aids-Type |l Devices. Boarding aids shall be provided at two opposing positions
on the raft. Boarding aids shall permit unassisted entry from the water into the
unoccupied raft and shall not at any time impair either the rigidity or the inflation
characteristics of the raft. Puncturing of inflatable boarding aids shall not affect the
buoyancy of the raft flotation chambers. Boarding handles and/or stirrups used in
conjunction with the boarding aids shall withstand a pull of 500 pounds. Boarding aids
must be shown to comply with the test requirements of paragraph 5.2.3.6 of this
appendix.

Heaving-Trailing Line-Type |l Devices. At least one, floating, heaving-trailing line, not less
than 75 ft in length and at least 250 lbs. strength, shall be located on the main flotation
tube near the sea anchor attachment. The attachment point of the line shall withstand a
pull force of not less than 1.5 times the line rated strength without damage to the device.

Canopy-Type Il Devices. A canopy shall be packed with or attached to the device. The
erected canopy shall be capable of withstanding sustained wind velocities of 35 knots and
52-knot gusts in open water. The canopy shall provide adequate headroom, minimum 1
inch clearance, for the 95th percentile male (seated height) and shall provide openings
180 degrees apart. Means shall be provided to make the openings weather tight. If the
canopy is not integral with the raft, it shall be capable of being erected by occupants
following conspicuously posted, simple instructions. It shall be capable of being erected
by one occupant of an otherwise empty raft and by occupants of a raft filled to rated
capacity.

Color-Type Il Devices. Except surfaces which have been treated for the purpose of
reflecting radiant heat, the color of the device surfaces, including the canopy surface,
visible from the air shall be an International Orange-Yellow or an equivalent high visibility
color.

Sea Anchor-Type Il Devices. Asea anchor, or anchors, or other equivalent means must be
provided to maintain the raft, with rated capacity and canopy installed, on a substantially
constant heading relative to the wind and must have the ability to reduce the drift to 2
knots when subjected to winds of 17 to 27 knots. Unless analysis and/or test data
substantiating the adequacy of a lower breaking strength is approved by the manager of
the FAA office having purview of the manufacturer's facilities as required in paragraphs
3b, Deviations, and 5a, Application Data, the line securing a sea anchor to the device shall
have a breaking strength of 500 pounds or 40 pounds timesthe rated capacity of the raft,
whichever is greater. The attachment of the line to the raft shall be capable of
withstanding a load of 1.5 times the line-rated strength without damaging the device.
The line shall be at least 25 feetin length and shall be protectedto prevent it from being
inadvertently cut by raft occupants.

Emergency Inflation Equipment-Type Il Devices. A means readily accessible to occupants
of the device shall be provided to manually inflate the device and maintain the raft mode
minimum operating pressure. The emergency inflation means must have a displacement
of at least 32 cubic inches per full stroke. Manual inflation valves, with a non-return
opening adequate for the size and capacity of the inflation means, shall be located to
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4.39

4.40

4.41

4.42

4.43

Tests.

5.1

permit inflation of all chambers. The inflation means and valves shall have provisions to
prevent inadvertent removal and loss when either stowed or in use.

Knife-Type |l Devices. A hook-type knife secured by a retaining line shall be sheathed and
attachedto the device adjacent to the point of mooring line attachment. This knife must
also meet the requirements of paragraph 4.18 of this appendix.

Placards- Type Il Devices. Suitable placards shall be provided in contrasting colors in
waterproof paint which is not detrimental to the fabric, that denote use and location of
the inflation systems, raft equipment, boarding aids, and righting aids. The letters used
for such placarding shall be at least 2 inches high, except the details and miscellaneous
instructions may be of smaller lettering. Applicable placarding shall take into account
persons boarding or righting the raft from the water.

Emergency Lights-Type |l Devices. At least one TSO-C85a, or the latest revision, approved
survivor locator light shall be provided. The light shall be automatically activated upon
device inflation in the water and shall be visible from any direction by persons in the
water. The light shall be located at or near a boarding station.

Actuation Means-Type |l Devices. If the device as a slide requires an additional operation
to make it usable as a raft, the means for initiating the additional operation shall be
designed to preclude inadvertent actuation but be readily available for use. If a pull
motion is used, the force required must not be more than 30 pounds.

Sea Performance-Type Il Devices. The device shall meet the seaworthiness requirements
in paragraph 5.2.4 of this appendix and shall be capable with its equipment of
withstanding a saltwater marine environment for a period of at least 15 days.

Material Tests. Testing the material properties specified in paragraph 3, Materials, of this
appendix must be conducted in accordance with the following test methods or other
approved equivalent